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ABSTRACT

We analyzes representative technologies of IoT patents and reflects these results in the curriculum of IoT. In order to
identify the representative technologies, the IPC codes of the patents were analyzed. Among the main category IPC codes,
the most used IPC codes were HO4L in Single IPC Patent with 974 cases(32.0%) and G06Q in Multiple IPC Patent with
710 cases(29.2%). As a result of classifying the IPC code into the WIPO technology classification system, the most
emphasized technologies are Digital Communication, accounting for about 60.5% in the Single IPC Patent and IT
Methods for Management(710 cases, 29.2%) in Multiple IPC Patent. The main points to be considered when organizing
the curriculum of IoT are: VEmphasis on Digital Communication, VExpansion of Education related to IT Methods for
Management(Including entrepreneurship and patent application), and VConsideration of subjects related to the
Convergence of IoT. This research can contribute to the curriculum design of new industrial technologies such as Al and
Fintech.
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Table. 1 Professional Competency and Related subjects
in the field of 10T[5]

Table. 2 Internet of Things Patent Status

Exposure | 2,002 | Extinction | 61 Rejection | 606

Registration | 2,267 | Abandonment | 40 | Withdraw | 505

(Total) Number of Patent Application 5,481

Professional
Competency

Related subjects /
Degree of Importance

Understanding of
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Table. 3 loT-related Patent Status According to the
Number of IPC Codes

the Internet of | 1. Introduction to Internet of Things |4.25
Things
2. Understanding and Practicing
Open Source HW 3.92
. (Includes digital logic circuits etc.)
Understanding and
Utilizing IoT | 3- Embedded OS 3.50
Devices 4. Embedded SW Design 3.75
5. IoT Device Design and
L 433
Application
6. Data Communication 3.75
Understanding and
Utilizing ToT 7. Computer Network 4.17
Network 8. Understanding and Application of 492
IoT Communication Technology '
9. Understanding and Practicing the 475
Understanding and| T[0T Platform '
Utilizing 10T % 4 0 platform Design 4.00
Platform
11. IoT Platform Application 4.25
12. Computer Programming 417
(C, Python, Java, Android, Web) '
13. IoT Application SW Design and 433
IoT Service SW Practice '
Development 14. Understanding and Practicing 367
Data Analysis '
15. Understanding and Practicing 375
IoT Security Technology '
16. 10T Service Design Thinking
2nd or 3rd grad 392
IoT Applications (2nd or 3rd grade)
and Services 17. 10T Project (Capstone Design) 433
Planning/Develop (Grade 4) '
ment/Evaluation 18. 10T Industrial Field Practice 450
(3rd or 4th Grade) '
3 200 AREQIEY 53] d3 ARlskAnh 0
(Exposure) 2,0027, 53{(Registration) 2,267, 4

(Extinction) 6171, A A(rejection) 6067 5-o|th

No. of No. of Rati
IPC Patent (0/1)0
Code App. 0
Single IPC Patent 1 3,046 55.6
Multiol Type 1 2 1,876 34.2
ultiple
2,435 444
IPC Patent 3or ’
Type 2 More 559 10.2
Total 5,481 100%
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Table. 4 Main Category IPC Codes Status of Single
IPC Patents (with 1 IPC Code)

£5]9] 25 IPC = dolrt

Rank IPC Code Pag;’t' Zip_ }tf/zi)o
1 HOAL 974 32,0

2 HO4W 846 27.8

3 G06Q 205 6.7

4 GOSB 118 3.9
5 GOGF 115 3.8
6 HO4B 79 26

7 F24F 43 1.4
8 HO4N 39 13
9 GI6H kY 1.1
10 A61B 27 0.9
Other 2063‘511‘(3&"‘5 568 18.7
Total 3,046 100%

Table. 5 Main Category IPC Codes Status of Multiple
IPC Patents (with 2 or More IPC Codes)

Rank IPC Code Pagg{ /Oxip. R(;‘/zi)"
1 G06Q 710 292
2 HO4L 396 163
3 HO4W 183 7.5
4 GO6F 97 40
5 GOSB 71 2.9
6 Gl6H 53 22
7 GOSB 39 1.6
8 HOSB 39 1.6
9 HO4B 38 1.6
10 HO4N 36 15

oter | 27 gocé‘édmg 773 317

Total 2,435 100%
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Main Category Repre. Sub Category

HO4L 105
HO4W 55
P - Y HO4L 151]
( 3‘)?::' ) HO4W %
T 38
T 103]
Control

Electrica
Machine

Fig. 1 IPC Code Convergence Status between the Main
Category and Representative Sub Category of Multiple
IPC Patent
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AFEQIEY 20 Wl
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A A A 2 2 A4 7] 7 WIPO)= ‘IPC and Technology
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Table. 6 Examples of WIPO Technology Classification
by IPC Code

2 60.5%0] o]2r}. T theo & ITH S A AE2057,
6.7%) 3} A I(1797, 5.9%) Z=0] T}

I 8L I 59 AT [PC Z=E WIPO 7|4 B84
AR Qg dafo|rt. & 8ol A Flskzo] AHERIE
U HA B 7| Ed]olA 7 AR E e Va2 1TH
FAIAEN(T107, 29.2%) 3} TIA|E F-41(58971, 24.2%)
otk ITH FA|AHLE ThE 7]4 E3]014] 6.7%2] H]
FolR o, Bl 7& £35]0|A1=29.2%0] o]Ett.

Table. 7 WIPO Technology Classification Status of Single
IPC Patents (IPC Codes in Table 4 are organized by
WIPO Technology Classification)

Rank WIPO Technology No. of Ratio
Classification (IPC Codes) | Patent App. | (%)
Digital Communication
! (HO4L, HO4N 21/, HO4W) 1,842 605
IT Methods for Management
2 (G06Q) 205 6.7
3 Control (G05D, GO8B etc.) 179 5.9
Computer Technology
4 (GO6C, GO6D, GOGE etc.) 154 31
Telecommunications
> (GO8C, HO4J etc.) 142 4.7
Electrical Machinery,
6 Apparatus, Energy 81 2.7
(F21H, HO1B, HOIT etc.)
7 Other 443 14.5
Total 3,046 100%
X 7L 3 49 AIE F 694 AASHIPC ZEH

WIPO 7]& EFAIAI= A 2let difolch. i 704 =
Q1E0] TS 7] E8lo)A 71 FREE 714 o
AW FAOR BE 7|4 53] % 3.04670 % 1.842710

IPC Code WIPO Technology Classification Table. 8 WIPO Technology Classification Status of Multiple
HO4L, HO4N 21/, Digital Communication IPC Patents According to the Main Category IPC codes
HO4W (Only 3) & (IPC Codes in Table 5 are organized by WIPO Technology
G06Q (Exclusive) IT Methods for Management Classification)

F21H, HOIB, HOIT . ) WIPO Technology No. of Ratio
etc. Electrical Machinery, Apparatus, Energy Rank Classification(IPC Codes) | Patent App. | (%)
GO9F, G09G etc. Audio-Visual Technology 1 IT Methods for Management 710 292

GO06 i

GO8C, HO4J etc. Telecommunications ¢ Q0
3 . Digital Communication
HO3B, HO3H etc. Basic Communication Processes 2 (HOAL, HO4N 21/, HO4W) 589 24.2
G06C, GO6D.
> > 3 Control (GO5D, GO8B etc. 202 8.3
GOSE etc. Computer Technology ( )
Electrical Machinery,
GO05D, GO8B etc. Control 4 Apparatus, Energy 151 6.2

(F21H, HO1B, HO1T etc.)

Telecommunications
> (GO8C, HO4J etc.) 128 >3

Computer Technology
6 (G06C, GO6D, GOGE etc.) 125 31
7 Other 530 21.8
Total 2,435 100%

ITH A AHL [PC = GO6Q THEO & o] 7oA
7IeR A Go6Qe] o= HelE, UL, 568 4
FE B5E B 5802 53] ARt glolg A
A28 =

Specially Adapted for Administrative, Commercial,

HIH(Data Processing Systems or Methods,

Financial, Managerial, Supervisory or Forecasting
Purposes)’ 2.2 U1 & ¥ (Business Method)(Z-2
AAAEA ) Elolch o HPHBM) 551 e
5 A1) ololtlolE A, ALY B FuBA7|E
2 ol gato] LAY HZE UL A2T ER Y

& ettt
I8 2= a9 194 AT B3 7] £ =1
7 IPC Z=9F i FEF §9& WIPO 7% &5

AAZ A3t Aot 18 204 BQlE 4= 9l 5%0]
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Z+7]<(Main Technology) ¥} t] 3 £-7]<(Representative
Sub Technology)+9] thefet 7|5 §-o] o] Fojd&
SIS 4= Qlek WA =71 ITH A A8t & F
71591 ITZ FAI 272107, 29.6%), HAE F41(160
7, 22.5%), A|(754, 10.6%) 53} 7|4 §3=o] o
a1, F7)s gAE $AS " rles gAd 4
(4034, 69.3%), FFFE 71=(514, 8.8%) 53§
o) gir.

Main Technology Repre. Sub Technology

(Second Important)

(First Important)
. Digital Comm. 160
Control | 75

T Digital Comm. (L 403]
&= ) iuter Tech. 51
. Comm. ..
— ommunication 48
TN Control | 75
[ Control mputer Tech. 25
— Digital Comm. 23

Electrical Machinery 77
Digital Comm. 24
1Measurement 15

Fig. 2 WIPO Technology Classification Status between
the Main Category and Representative Sub Category of
Multiple IPC Patent
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