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Abstract

Today, MMS (Mobile Mapping System) uses the strengths of individual sensor technologies on a variety
of platforms to increase the efficiency of geospatial data collection. In this paper, we analyzed the market
size and technology trend of mobile mapping market in Korea and abroad, and analyzed frequency, trend,
and characteristics of MMS related patents. The results of the analysis are as follows: First, it is expected
that the domestic and overseas mobile mapping market will continue to grow in the future, and MMS-related
technologies and applications are rapidly developing. Active research and development investment is required
to preoccupy future market through technology development and patent competition. Second, the frequency of
filing domestic patents is highly correlated with the results of national R&D, and industrial patent applications
are highly related to national projects. It is analyzed as the result of introduction of preemptive technologies
and research and development of companies for preemption in related industry rather than market development.
Lastly, in Korean geospatial information industry survey, It is necessary to maintain the data so that it can be
compared with the data of foreign institutions. In particular, statistical data that can grasp the market size in
terms of geospatial information utilization and technical aspects are desperately needed.
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Table 1. Geospatial information company and business fields: sales portion (unit: %)
Field | Field | Field | Field | Field | Field | Field | Field | Field
@ @ ® @ ® ® @ ©)
Geospatial information equipment
and supplies manufacturing 28.7 11.0 29 2.1 0.0 28.2 0.9 0.0 26.1
company
Geospatial information related
wholesale company 18.7 6.2 1.2 26.2 4.7 10.6 7.0 1.4 24.0
Geospatial information publishing 20 01 0.6 03 0.9 151 79 15 79
and information service company ’ ’ ’ ' ' ’ ' ’ ’
Technical service company related 5.2 08 06 06 45 0.0 3.0 487 16.6
to geospatial information ' ’ ’ ' ) ’ ' ' '
Association and organization of 0.0 0.0 0.0 0.0 0.0 0.0 0.0 364 63.6
geospatial information ' ' ’ ' ' ’ ’ ' '
Total Sum 177 2.0 0.9 39 32 7.8 239 252 15.5

Field @: Land/Underground/Hydrographic Surveying and Surveying Instruments, Field @: GNSS(GPS), Field ®: Remote
Sensing for Geospatial Information, Field @): Aerial Photography and related Cameras/Accessories, Field &):Paper & Digital
Map/Geospatial Attribute Information, Field 6): Navigation H/'W & S/W, Field (D: SI(GIS) Solution related to Geospatial
Information, Field ®: Engineering Services, Field ©: Other Geospatial Information Business, Portal, Utilization Service

(Source: SPACEN, 2016)
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Fig. 2. Mobile mapping system (source: MOLIT, 2017)
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Fig. 3. System structure of MMS
(Source: Lee and Lee, 2016)
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Table 2. Differences of precise road map and existing digital topographic map

Digital Topographic Map Precise Road Map
Map
Method Aerial Photogrammetry Vehicle MMS (Laser Scanning)
Distinction 2D Digital Map 3D Digital Map
(1/5,000 Map) Planimetric : +3.5m/
Accurac Vertical : +1.67m Planimetric : £0.25m/ Vertical : £0.25m
y (1/1,000 Map) Planimetric : +0.7m/ T T
Vertical : +0.33m
Land and Urban Management, Construction and R&D and Commermal.lzatlon of Autonomous
. .. . . g . Vehicles,
Application Civil Engineering, Administration, .
S Road Management, Development of Precise
Internet Map, Navigation Map, etc. P
Navigation Map, etc.

(Source: MOLIT, 2017)
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Table 3. Domestic MMS patents list

E o,

No Patent Title Application No Patent Title Application
Date Date
| | Apparatus and method of measuring position of | 5 1710 A system for correcting 3-dimensional space
three dimensions o 19| data by deleting curve component from image | 2013.06.01
. . information obtained by a plurality of camera
2 Mobile mapping system 2008.12.19
- — Spatial modelling system for modelling spatial data
3 |  Portable multi-sensor system for acquiring 2010.12.30 by extracting common feature using comparison
georeferenced images and method thereof T 20| process between coordinate information of target | 2013.06.01
System for determining 3-dimensional object extracted from corrected image and coordinate
4 coordinates of objects using overlapping 2011.04.27 information of acrial photograph
omni-directional images and method thereof 51| A method for automatic generation of road 2013.12.31
5 Apparatus and method for bundle adjustment of 2011.05.31 surface type using a mobile mapping system
omni-directional images o 22| MMS angle control method of suitable facility | 2014.03.31
6 Method for field survey of digital mapping road 2011.07.04 System for calculating carbon absorption amount
layers using vehicle mobile mapping system 23| ofroadside tree using mobile mapping systemand | 2014.05.22
; The method and apparatus of topographical map 20110729 computer readable recording medium used to the same
data with movement multi sensor module o 24 (Positional information construction method using| 514 5 27
8 | Mobile mapping system and control method | 2011.08.24 omnidirectional image
. . Mobile mapping system using stereo camera
9 Mobile mapping system and control method 2011.08.25 25 | and method of generating point cloud in mobile | 2014.06.16
including a pose stabilizer X
mapping system
10| Position measuring method for street facility | 2013.04.10 26 Method of providing high-precision vector map | 2014.11.20
11 | System for constructing road ledger using MMS | 2011.09.29 : : :
27 Foldable frame f(ﬁ.mobﬂe ma;()ipllng system with 2015.09.25
Information acquisition method of speed bump mulli sensor module
12 : 2012.01.26 . .
using car MMS Road fingerprint data construction system and
28 : 2015.11.30
. i method using the LAS data
Method for calculating the curve radius and the
13 longitudinal/transverse gradient 2012.02.21 29 | System and method for high precise positioning | 2015.12.22
of the road using the LiDAR data - -
- : : 30 Road geometry analysing device and method 2016.02.05
Apparatus for extracting surface information therewith o
14 : ; . 2012.02.01
using point cloud of LiDAR data . . . .
- - Mobile mapping system for generating buried
15| A method for automatic generation of tunnel | 515 593 5, | object 3D space information data and method for | . 13 53
information using a mobile mapping system o generating buried objects 3D space information o
Method and system for modeling automatic data using the mobile mapping system
16 |  3-dimensional space using aerial image and | 2012.10.31 0 Railway facilities information generation system 2016.04.11
mobile mapping system technology and method T
Spatial image processing system for obtaining 33 System for update of road facility data by analysing 2016.04.06
17| 3-dimensional space data using coordination | 51515 59 the visual images and connecting the MMS
information of target object obtained by a o Railway facilities spatial information build system
plurality of sensors 34 and method 2016.04.11
Digital map generating system for performing System for building three-dimensional space
18 spatial modelling 2012.12.22 35 |information using MMS and multi-directional tilt| 2016.10.14

through a distortion correction of image

aerial photos
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Table 4. List of domestic journal papers about MMS

Year Paper Title Journal Name Year Paper Title Journal Name
Development of Image Capture : : Journal of the Korean
Pro rar]; fora Mobil% Ma p 0 Journal of Korea Efficient Methods for Road Sign Society for Geospatial
2002 Sg tem alone CCD C pping Spatial Information Database Construction Inforli]lation S cignc .
Study on Lightweight Mobile Journal of Korea
Mapping Systems Using High spatial information
A Study on the Development of Journal of Korea .
New Coded Targets Spatial Information Speed Camera & MEMS IMU/GPS society
for a Mobile Mapping System System Society A Study for Removing Road Journal of the Korean
2003 Thel | Shields from Mobile Mapping Society for Geospatial
A Study on Web-based Mobile ¢ Journa System o.fthe. Laser Data using Information Science
Y f Geograph
Mapping System Using Real-Time of Geographic RTF Filtering Techniques
G};,S JINS Systge m Information System 2012 Stadv on MEMS based [MU
Association of Korea tudy on ase
& GPS Performance in Urban gglggg} %ﬁ%@&%ﬁ;
Deve.lopment Research of ] Journal of Korea Area for nght—Welghted Mobile Information Science
2004 Integration and Synchronization Spatial Information Mapping Systems
of Multi Sensors for Mobile y - .
Mapping System System Society Automatic Measurement Method Journal of the Korean
20 | p TSt inaze | G0l o
A Study of Realtime Geographic Journal of Korea S S Y| Information Science
yorx ograp \rna c Technolog
Information Transmission spatial information Y
for the Mobile Mapping System society Applicability Estimation of Journal of the Korean
2005 : Mobile Mapping System for cadastre information
Accuracy Anal}_/ms of Image Jou_rnz_11 of Korea Efficient Construction of Road association
Orlgltatlofn Tec}_lnlq_}le ingi Direct spatial mformatlon Geospatial Information
eoreferencing Technique society
A Study on the Construction of Journal of Korea
Tracking of Moving Obiects for Journal of Korea 3D Cadastral Information by spatial information
g ing o) spatial information Mobile Mapping System society
Mobile Mapping System society 2014
2006 . . . Generation of Mosaic Image using Journal of the Korean
Object Tracking for a Video Aerial Oblique Images Society for Geospatial
Sequence from a Moving ETRI Journal 4 g Information Science
Vehicle: A Multi-modal Approach
op A Study on the Photo-realistic Korean Journal
A Comparative Study on the 3D Journal of Korea 3D City Modeling Using the of Computational
2007 Positioning Methods by spatial information Omnidirectional Image and Design and
CCD Images of The Mobile P : Digital Maps Engineering
Mapping System society
Journal of the
Application of Mobile Mapping Railway Track Extraction fi Korean Society of
2008 | System for Effective Road Facility Korean Journal of f/} vg?ly Lrac SX ra 1onD rom Surveying, Geodesy,
Maintenance and Management Remote Sensing obile Laser Scanning Data Photogrammetry, and
Cartography
2015
Study on Massive Mobile Journal of Korea .
Mapping Data Management Irna . Study on the Integration of MMS Journal of the Korean
2009 | quctems using Fxif Tags and Data | SPatial information and Airborn Survey Data for the . !
y g bxit lag societ : : Society for Geospatial
y Implementation of Precise Road
Synchronizations Spatial Database Information Science
Determination of 3D Object Journal of the L
Coordinates from Overlapping Korean Society of An Estimation Method for
Omni-directional Images Surveying, Geodesy, Location Coordinate of Object Journal of Korea
Acquired by a Mobile Mapping Photogrammetry, and in Image Using Single Camera Multimedia Society
System Cartography and GPS
) Journal of the Classification of Mobile LIDAR |y~ e (o oan
2010 | Development of a Portable Multi- Korean Society of 2016 | Data Acquired from Urban Roads | "0 b oo ot

sensor System for Geo-referenced
Images and its Accuracy
Evaluation

Surveying, Geodesy,
Photogrammetry, and
Cartography

Bundle Block Adjustment of
Omni-directional Images by a
Mobile Mapping System

Korean Journal of
Remote Sensing

Based on Eigenvalue Ratios and
Support Vector Machine

association

Image Quality Assessment of
Mobile-based Image Acquisition
System for Disaster Scientific
Investigation

Journal of the Korean
Society for Geospatial
Information Science
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- Difficulty
. . Possibility of .
No Project Title practical use (;)f technical
evelopment
P-1 Study on practical use of vehicle-based multi-sensor surveying system 7 5
p-2 Study on institutionalization of vehicle-based multi-sensor surveying system 7 5
P3 Study & prototype project of precise road mapping for 8 4
supporting autonomous driving car
P-4 Study & enhancement project of precise road mapping for ] 3
supporting autonomous driving car
P-5 Efficient research and construction/update linked to precise road map 8 3
P-6 MMS Development for earthwork scanning 6 6
P-7 Prototype project for road registration using the new technology (MMS, etc.) 5 5
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Table 6. Geospatial information business sales and number of employees

Geospatial Information Business Sales
Technical Service (unit: billion won) Number of Employees
Company related to
G tial Inf ti
COSpATETINIONIMATON vy | ;3 | 14 | g5 | Chamgel .y | g3 | 4y | g5 | Change
Rate Rate
R&D company 119 1,732 | 4954 | 6,847 38.2 124 2,473 | 2,422 | 3,594 484
Surveying company 7,880 | 5,840 | 5,884 | 6,828 15.9 9,580 | 7,640 | 7,858 | 8,351 6.3
Mapping company 1,174 1,759 1,411 2,487 76.3 1,849 | 1,800 | 1,841 1,905 3.5
Engineering service | 16 057 | 24424 | 21,593 | 23,928 | 108 | 16,537 | 21,854 | 22,437 | 23316 | 3.9
company
Table 7. R&D expense status (unit: billion won)
12 ‘13 ‘14 ‘15
Total R&D Expense 1,166 2,718 4,549 4,644
Outsourced Research Expense 236 560 1,254 1,828
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