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Abstract Technologies related scan-to-BIM for BIM-based reverse engineering techniques are beginning
to be actively introduced in the A.E.C. industry, and the scalability of the technology is growing
considerably. This study uses patent analysis based on objective data to find the right direction for
Korean Scan-to-BIM technology by identifying the trends in Korea, the United States, Europe, and Japan.
This was done using the WIPSON patent search system to find previous research on patent analysis
related to building technology, theoretical consideration of scan-to-BIM technology, and published
patents. We collected information, verified the process, and extracted valid patents. We used the
effective patent data to analyze the annual trend of patent applications, national trends, and
technological trends through the International Patent Classification (IPC) code, the types of the top 20
major applicants, and family patent trends.
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Table 1. Trend of research associated with patent
analysis in architectural technology

Author Thesis Field
Hiang et ol e aology hrough - ConstTuction
(2005)(4] Analysis of Patents in Korea Remodeling
Hwang et al A Study to Set up the Direction of Components
(2005)[5] External Components Technology Remodeling
through Analysis of Patents
Kim et al. Patent Analysis for Construction |Construction
(2008)[6] | Technology Research Development | Technology
The Technological Competitiveness
Han et al. . . Greenery
200971 Analysis of Architectural Greenery System
System by Patent Mapping
. Preliminary Study on the Patents and
Kim . .
Design Patents of the Reknown Design
(2013)[8] )
Architects
A Study of Analysis on the Patent |Construction
Lee et al. . X
Trends of modular Construction modular
(2014)[9]
System System
Forecasting Development Directions
: . . Green
Kang et al.| on Environment-Friendly Building Buildin
(2015)[10] Science for Energy Saving by Erierl 8
Analyzing Patent Trend 8y
Kwon et al. Analy'zmg the' }"ate{nt Trend on Construction
016)11] Housing Modification Related Remodeling
Technology for the Elderly
Network Analysis of Technology
Han et al. |Convergence on Decentralized Energy Ener
(2016)[12] by Using Patent Information : gy
Focused on Daegu City Area
Investigation on the BIM Technology
Park et al. Trend in Construction Field by the BIM
(2016) -
Patnent Anaysis
R A study on Analysis of Convergence
Kim et al. . .
Trends in Global BIM Market Using BIM
(2017) .
Patent Information
A Study on the Extracting ICT
Han et al. | Development Trend and Promising T
(2018)[13] Technologies by Utilizing Patent
Information in Gyeongbuk Province
An Analytical Study on the Patents .
Lee Construction
2019)14] Substance of Urban Underground Technology
Space Development Technology
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Fig. 1. Pre-research trend of Scan-to-BIM by vear
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Table 2. Scope of patent analysis

Spec Contents
Country Korea, USA, Europe, Japan
. ~ Dec. 2018
Search Period (based on patent applicated date)
Search DB WIPSON

Search Scope

Published & registered patent document
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Table 3. Phases to extract valid patent data

Korea USA Europe | Japan Total
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Phase 2 154 598 222 112 1086
Phase 3 39 71 34 16 160
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Fig. 2. No. of patents of USA, Europe, Korea, Japan by year (2001~2018)
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Z- Y& 2 % &9 A)71E Table 49+ 2tk 49 4
IPC Z dlol=l9] Q4] & dloJ& 9] EA(GO6K) 7]&0]
19859 Hx= ul=ol|A E57 L=t 198840l
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= gAE glo]elX2](GOGF), 201249l dlolg A
Az EE= HH(G06Q), 2013Wol= X}O]L/\ELE
(GO1C) 71& &°] Scan-to-BIM 7]&3 #HH ES
718 E957] AR

A9 8 10 IPC Hl&S ATHEH, GO6T 25.2%,
GOGF 13.2%, GO6Q 12.6%, GOG6K 6.9%, GO1S 6.9%,
GO1B 6.3%, GOIN 3.8%, GO1C 3.1%, HO4N 3.1%,

Table 4. Entry year of IPC sub class technology (Top

10)
Entry IPC Code Contents
Year
1985 GO6K | RECOGNITION, PRESENTATION OF DATA
1988 HO4N PICTORIAL COMMUNICATION
1998 G018 RADIO DIRECTION-FINDING; RADIO
INVESTIGATING OR ANALYSING
2001 GOIN MATERIALS
GO1B MEASURING DIMENSIONS
2003 GO6T IMAGE DATA PROCESSING OR
GENERATION
REPAIRING, BREAKING-UP OR OTHER
2004 E04G WORK ON EXISTING BUILDINGS
2007 GOGF ELECTRIC DIGITAL DATA PROCESSING
2012 G06Q |DATA PROCESSING SYSTEMS OR METHODS
2013 Golc MEASURING DISTANCES, LEVELS OR
BEARINGS; SURVEYING; NAVIGATION

E04G 2.5%«] +o7 ]%E]' U:] 1 0153 =9
2 Fig. 49} 2t} Top 391 GOGT, GOGF, GOGQL

¥ © o]F 20129 o] EAHOE H|Fo] EolA|7]|
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Fig. 4. Main top 10 IPC sub class ratio
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Table 5. Major applicants, national, and division

(Top 4)
Applicant for a patent No. of |Nation|Divisio
Patent| al n
STATE FARM MUTUAL
1 AUTOMOBILE INSURANCE 12 USA | Corp
COMPANY
2 TOPCON CORP 4 |Japan | Corp
3 LOCKHEED CORP 3 USA | Corp
HONEYWELL INT INC EU | Corp
NC TECH CO LTD USA | Corp
ELLEGI S.R.L. USA | Corp
HERE GLOBAL B.V. USA | Corp
UBER TECHNOLOGIES, INC. USA | Corp
GEOMNI, INC. USA | Corp
SNAP INC. USA | Corp
IND TECH RES INST USA | Corp
4 KEISOKU NET SERVICE KK 2 Japan | Corp
UNIV CHUNG ANG IND Korea| Univ
KYUNGPOOK NAT UNIV IND Korea| Univ
ACAD
KOREA INST CONSTRUCTION Korea Resear
TECH ch
POSCO ENG & CONSTR CO LTD Korea| Corp
KOREA ELECTRONICS TELECOMM Korea| Corp
KEPCO ENGINEERING & Korea | Corp
CONSTRUCTION COMPANY INC
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