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Discovering New Technology Opportunities from Convergence
Analysis of Utility Patents and Design Patents
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Design patents contain as much unique information as utility patent data. The text dat+a of design patents is
simpler compared to that of utility patents. The importance of design patent analysis is emerging to consider
legal rights for designs. Despite the importance of design patents as a source of technological information,
previous studies have rarely researched utility patents and design patents simultaneously. In addition, research
using design patents is limited to macroscopic analysis, which results in a lack of systematic research to identify
specific product development opportunities. To fill this research gap, this study proposes an approach for
identifying new opportunities in product development through the convergence analysis of utility patents and
design patents. This approach was applied to a case study involving a future mobility cockpit. In this approach,
we initially gather data using the same search formula for both utility patents and design patents. Then, Utility
patent-tree and Design patent-tree are derived based on text-mining and clustering analysis. Finally, by
analyzing the similarity between the Utility patent-tree and the Design patent-tree, we present technology
strategies for areas with high similarities and strategies for areas with low similarities. The results of this study
will contribute to the discovery of opportunities in product technology, considering both technical and design
concepts.

Keywords: Technology Opportunity, Patent Analysis, Future Mobility, Design Patents
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The ornamental |lu.|3.n for & car dashboard storage, as shown

and descri

BESCRIBIION

FIG. 1 is a front, top perspective view of a car dashboard
storag showing my new design:

rear, top perspective view Ih-:nml‘:
front elevation view ﬂu..nm]

left side elevation view lh..renl
1 side elevation view thereof;
FIG. 8 is a top plan view thereof, and,

FIG. 9 is a bottom plan view thereof.
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Discovering New Technology Opportunities from Convergence Analysis of Utility Patents and Design Patents

o Design patent analysis ———

Collecting design patents and Derive
design patent tree

o Utility patent matching analysis
Utility patent collection and Derive utility
patent tree through the same design
patent search formula

0 Utility patent — Design patent matching analysis

Discovering technology opportunities
through comparative analysis of utility
patent tree and design patent tree

399

- Extract 'Target object’ and ‘Field’ keywords from the design

patent representative claim sentence structure

- Design patent tree: Grouping similar words of target object

keyword and field keyword through keyword dictionary

« Utility patent collection with the same search

formula as design patent

« Utility patent tree: Similarity analysis of utility

patents based on cosine similarity and text-mining
= Text-mining: keyword of title, claim, abstract

- Comparison of design patent technology tree and
utility patent trend results
= Discovering new technology opportunites

Figure 2. Research Process
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ject (i.e., specific design component) 7] = ¥ field (i.e., in-

2=

dustry field to which the design component belongs) 7] 9 =

£
Z A tH(<Table 1> =), AR S5 o A E&F Th3t target
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Table 1. Design Keyword Definition & Derivation Method

M 7] E AP S frALEE HolE S
O] GT(<Table 2> F2).

33YARI EF =2

3204 &
tael EfE
E5]9} FY3

=] [oJae)
24
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S0 gl EYY £ 42 gAel
wokoll A | 2 54 7)e Eﬂg} H] 2l
Efe A9 7% st ER
Sl #okE Ve = field key-
| 5239 tigde Ued =

Keywords Definition

Derivation method

target object keyword | subcategories of design tree

[Claim] the ornamental design for truck for dashboard storage as shown —
design for object

field keyword set of subcategories

[Claim] the ornamental design for truck for dashboard storage as shown —
field of design

Table 2. Keyword Dictionary for Standardization of Target Object Keywords

Standardization of keywords

Keyword list

center fascia

center console, audio adapter plate

steering wheel

steering wheel, steering column

display system

cockpit display, dashboard camera, dashboard display, dashboard

dashboard cover

dashboard shelf, dashboard panel cover, dashboard mount, dashboard cover

console box connection device

Dashboard and console, dashboard console

surface configuration

dashboard liner, surface configuration of a dashboard

holder attachment device

cell phone holder, device holder, instrument holder, mp attachment
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Table 3. Design Patent Tree Structure

Set of subcategories Subcategories of design tree
(Design patent: standardization | (Design patent: standardization
of field keyword) of target object keyword)

Display system

Surface configuration

Automobile
Dashboard constructure

Commercial & Working Suface configuration

vehicle Steering wheel

target object keyword 2 T4 @t} 71& Eglo] YERtE field
keyword, target object keyword®] & 7] == vg] Hod
719 E A e 153 E 719ERE 74 FTH<Table 3>

#zx)
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U AR ERIEE E25b7] f8) I S3lod = g 5
Aol 5AT A4S T4 Fit
. [Set of subcategories]
Utility patent
Mo tree 1
2
. . e \
[Subcategories]

Utility patent
tree 1-3

Utility patent
tree 1-1

Utility patent
tree 1-2

T

CORE L AAQE

359 B3] U|& EE &
%

72 EHES WA 2
=9 CPCES 7HES
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(1,0)o] 3l A4t ALt F, FY¢
%= CPC F#7} §lthd FAEE

H A E 7)Y e CPCE H 4

S A3ty 7€ ET & HF 753 TH(<Figure 3> FX).
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o
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o T o
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SAE A G 2 39 Go] B Bk e Hopg ¥
H3tol A HEF £YS AU

[Tree naming tool: based TF-IDF value]

]

CrC Keyword
HO4M3422 Deactivate airbag
HO3M1144 Adjustable
HMF5544 component

CPC Keyword

ADITESA Pressure sensor
CO2F5543 Suppart plate

e Keyword

Coazz Seatbelt retractor
i Belt power system
YO2TI2233

Figure 3. Utility Patent Tree Structure
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2010 2020

Figure 4. Trends in Design Patents

Table 4. Search Formula for Utility Patents and Design Patents

Search Fomula (USPTO DB)

Search formula for design patents

((TAF=(tractor OR equipment OR car OR automotive OR automobile OR vehicle OR truck OR
machine OR “city bus” OR shuttle OR taxis)) AND TAF=(“instrument panel” OR dashboard OR
“instrument cluster” OR “dashboard organizer” OR “dashboard cluster” OR “dashboard assembly”
OR “instrument organizer” OR “instrument assembly”)) AND UC=(D¥)

Search formula for utility patents

((TAF=(tractor OR equipment OR car OR automotive OR automobile OR vehicle OR truck OR
machine OR “city bus” OR shuttle OR taxis)) AND TAF=(“instrument panel” OR dashboard OR
“instrument cluster” OR “dashboard organizer” OR “dashboard cluster” OR “dashboard assembly”
OR “instrument organizer” OR “instrument assembly”))

(1) Automobile (For keyword: aut bil

—>[ (1) Display system
Target keyword: dashboard display panel, display icon, graphical use

—>| (2) Surface oonﬁgurahon

d, surface configuration of

board mouting, .

& steering column

an

(2) Commercial & Working vehicle ‘

(1) Surface conﬁguratlon ]

arget keyword: dashboard shelf instrument panel cover, dashboard mouting

nstrument

(3) Off-load vehicle
For keyword: all-

Figure 5. Design Patent-tree
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(5) Safety devices around
dashboard

(3) Airbag module

l (2) Display control system |
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%) 58 7| Egle 4 589 WA, 25 Q2 ATFIHE
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(1) Dashboeard support
connection structure

l (4) Device holder

Figure 7. Utility Patent-tree

Table 5. Characteristics of Each Utility Patent Group

Cluster name CPC

Main keyword (based on TF-IDF)

B62D25/145
Dashboard support

connection structure B60H1/242

(Dashboard crossbeam components)

(Front structure of air filter)

air condition system, dashboard support, arrangement

structure, layout structure, cross member, duct

structure, dash cover, support lip

B60K37/06

Displ trol syst
isplay control system GO2B27/0101

(HUD: optical feature)

(Dashbaord control Knob)

head-up display, vision system, image display,
opening cover, display unit, image projection, virtual

image, virtual control

B60R21/205

Ai 1
irbag module G02B27/0101

(Airbag inflator in dashboard)

(Tear line in airbag inflator cover)

bag folding, unidirectional vent, touch cover, module
cover, cover assembly, tear seam, invisible airbag,
cover assembly

B60R2011/0005

Device holder
B60R11/02

(Device holder in the dashboard)

(Device holder such as radio/audio)

magnetic attachment, holding pad, moveable magnet,

entertainment system, releasable mount, universal

mount, display holder, handset holder

B60R7/06
Safety devices around

dashboard B60R21/045

(Seat storage around dashboard)

(Padded lining of seat safety system)

knee protection, Reinforcing bar, energy absorbing,
knee bloster, center stack, knee restraint, impact

absorption, glove box
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Table 6. Result of Similarity Analysis between Utility Patent-tree and Design Patent-tree

Applicant ratio Similarity Applicant ratio
Utility patent tree Standardizati Design patent tree
P ! OEM | Others | Measure andardization g p ! OEM | Others
value
High 0.7789 Automobile - Center fascia 75% 25%
Dashboard support ey 599 C ol & " il
connection structure ’ ’ Low 0.0000 ommercta worng .ve e 0% 100%
Surface configuration
High 0.7945 Automobile - Center fascia 75% 25%
Display control system | 50% 50% Low 0.0000 Commercial & working ‘vehicle - 0% 100%
Surface configuration
High 1.0000 Automobile - Steering wheel 60% 40%
Airbag module 36% 64% Low 0.0000 Commercial & WOfking .vehicle - 0% 100%
Surface configuration
High 0.5882 Automobile - Center fascia 75% 25%
Device holder 19% 81% Low 0.0000 Commercial & working .vehicle - 0% 100%
Surface configuration
) High 0.8758 Automobile - Center fascia 75% 25%
Safety devices around 36% 64% C ol & " nicl
dashboard ’ ’ Low 0.0000 ormerciat & Working VERIEIe = g0 | 1009
Surface configuration

A A A ERB grol A3 &2 ghol wif- AA EEH T o] AMol 7HE He gl 3 E e 2 A AF-AH
of et & AFNME FAE S Max-Min £F3 A& I BF BFA FALZ o] o] oA 1 QT
23 FTH(<Table 6> T %), B AT £4 A3 E EUE 7<7]3 g v
I 5 23 T80 2 AR Bobs BF Eok Uil £ F 37hA] kS T3 2 Th(<Table 7> FE). A WA, Yt
FA ATl 21 9y B3 57 Hokd} BF fAC] 2 s&-AIEH A op Tl Hoke dlE Tkl A4 Al &
Ozl £3) Ex] Uit & AlHF A op ok OEM HlF  #Hdto ‘A RE XA A4 72, ‘T 2Fdg o] Alo] A2,
o ,

ol ge oz

T

vebt

CHbE Iy 53 S7) Roks BEF K TiA

HE F3 b ZA dof Wy 5519 Aol =

Table 7. Direction of Strategy for Discovering Technology Opportunities Linked between Utility Patents and Design Patents

Related design patent tree

Related utility patent tree

* Dashboard support connection structure
* Display control system

strategy 1 |Automobile - Centerfascia « Device holder
* Dashboard support connection structure
. Since the four utility patents are highly related to the ‘Automobile - Centerfascia’, utility-based technology development
description . . o . . . . '
should be carried out while considering major patents in the corresponding design field
strategy 2 |Automobile - Steering wheel * Airbag module
description The ‘Airbag module’ utility patents need to proceed with the development of the technology while considering the
main features of the ‘Automobile - Steering wheel’ design patents
* Dashboard support connection structure
* Display control system
strategy 3 |Commercial & working vehicle - Surface configuration * Airbag module
* Device holder
* Dashboard support connection structure
‘Commercial & working vehicle - Surface configuration’ fields are defined as a vacant area because the design concepts
description |precede it and there are not many related original technologies in utility patents, and the opportunity to preoccupy

through long-term monitoring
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