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Abstract The mobile mapping system first introduced at Ohio State University in 1991 is being developed in various
forms as sensor technology develops. The mobile mapping system can acquire geospatial information around amoving
object quickly using the information gathered using the position and attitude information of the moving object and
thedata fromvarious sensors. The mobile mapping system can rapidly acquire large amounts of Geospatial information
and MMS provides maximumproductivity in the same measurement methods as existing GNSS and total stations.
Currently, a variety of systems are being launched, mainly by foreign companies, and they are applied to the
construction of geospatial information. On the other hand, the application of domestic technology development or
production is insufficient. This paper provides basic data for the introduction of a mobile mapping system to
geospatial information related business by conducting the status survey and feature analysis of a commercialized
system focusing on the ground-based mobile mapping system. The research identified the current status and
characteristics of high-priced, low-priced, indoor, and handheld mobile mapping systems based on vehicles and
suggest that the recent system development trends are moving toward lowering the unit prices. The mobile mapping
system is currently being developed as a platform for the application of geospatial information construction and the
launch of low-cost models. The development of data processing technologies, such as automatic matching and the
launch of low-cost models, are forminga basis for the application of mobile mapping systems in the field of geospatial
information construction.

Keywords : Geospatial Information, Ground based System, LiDAR, MMS, Multi Sensor

o] =8-& 2015 AT AT 7 EATAA| DA (NRF-2015RIDIATIA01060007) 2] Aoz A 55Tt
*Correspondlng Author : Dae-Yong Um(Korea National University of Transportation)

Tel: +82-43-841-5181 email: dyum@ut.ac.kr

Received September 25, 2017 Revised October 12, 2017

Accepted October 13, 2017 Published October 31, 2017

36



SUARE F5 Fopo] mutd wig A2d 8-S AT A8 A2 B 2 d%F 24
1. ME Table 1. Projects related to MMS
Year Project Description
=A%) Ke))] hvi | 2~ El . ; ;
J‘H}E ke }\]'_%(MMS’ mobile Mapping SyStem) Study on Assessment  of  introduction  and
KR ?%]—%7], 2eF So] o]F Ao txd 7}uﬂﬂ-(CCD 2009 practical use | application of MMS in production of
of MMS digital map (scale 1: 5,000)
camera), #°]A 7l (Laser scanner), GNSS(Global - -
o ) . o MMS pilot Final check of technological and
Navigation Satellite System), INS(Inertial Navigation 2010 projepct institutional problems prior to full-scale
. ializati
System), DMI (Distance Measurement Instrument) 52} commereateTion
- o - National Present basic direction and
e D]-Ook?‘s_} @H%’% i%@' o]%ﬁé ’:—aok}‘]*}:@ O]E} 2015 Survey Basic | strategy of surveying policy for
[1-3]. 19914 9_3]_0]9_ _Z’,%EH@I. o LE) o] ﬂ% _/]\_7H3]_ Plan the next five years (2016-2020)
Rom, A&HQ 7l B A NS Sl A
thoak A|2Elo] ZAlE|o] gl Agho]TH4][5]. Hut 2 el AN Eaked v Al AEE T
W) A 2Ee AR HolHE 25w, Hojgue] % FESHd AL AFs 2ARIIT ArA o
2% %, 47, Belseyl ol 71Ee) onssvh EY & A7 A8 R handheld Yo TEste] A3
slo| A} e Zappgel Ha) Aol ahge Al R FAE AR
solth6]7]. ke v AlAge 27 FE7 A
7o R RS 4 gled |6 Bukd wisg Al
ERERRES Z o) 2. 2712 MMS
A weke) v AsRe sl wrow A

waked vy AR 2009 HEE-

FEADARA] A8 AT 2 WA Aoz

A FESFEF AES AT e AACIT10]
12 A7 Bk v AAE #E S 1A
E

37

43} 970 HolEtta & = itk 7]EAQ Al 2E]
T4 GNSS$} INSE 7)uto 2 Fhufz}e} glo] 4]
Y, DMI 59 AAE FAlgkaL om, F7H4
27 F5stE Ul 548 FaL vk # AlzEe o
o2 A7FY wtes FEE 4 glom, a7 29
a7 39 g Al2=ES YERN T 12-15].

p

(b)
Fig. 2. High-end Vehicle Based System (a) P model (b) V
model
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Table 4, Specification of Low-end MMS - M model

Item Description
‘.‘@‘g\‘&\:\: Number of camera 6
s A oo Camera resolution 2,000,000 pixel
5 Scan range 150m
Scan speed 72,000pts/sec
Accuracy (horizontal) 0.050m RMS

Table 5. Specification of Low-end MMS - I model

Item Description
Number of camera 6
Camera resolution 5,300,000 pixel
Scan range 100m
Scan speed 700,000pts/sec
(b) Accuracy (horizontal) 0.050m RMS
Fig. 3. Low-end Vehicle Based System (a) M model (b) I
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Table 2. Specification of high-end MMS - P model

Item Description
Number of camera 6
Camera resolution 2,000,000 pixel
Scan range 270m
Scan speed 1,000,000pts/sec
Accuracy (horizontal) 0.020m RMS
Accuracy (vertical) 0.015m RMS
Minimum scan range 0.3m
Table 3. Specification of High-end MMS - V model Fig. 4. Camera Based MMS
Item Description Table 6. Specification of camera based MMS
Number of camera 8
Camera resolution 9,000,000 pixel ftem Description
Scan range 420m Number of camera 6
Scan speed 600hz Camera resolution 3,000,000 pixel
Accuracy (horizontal) 0.050m RMS Accuracy (horizontal) 0.080m RMS
Minimum scan range 1.2m
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Fig. 5. Indoor MMS

Table 7. Specification of Indoor MMS

Item Description

Number of camera 6

Camera resolution 2,000,000 pixel

Scan range 130m

Accuracy (horizontal,

. 0.012m RMS
vertical)

4. Handheld® MMS

Handheld® o}l w5 A28l e A2
o) Hizo] ol F& ZRAOI} A B2} vlole] 4
=9 93 AeETh INSS 7]
setalm, 2R A5H lolelE AA7tow A5
+ SLAM(Simultaneous Localisation & Mapping) 7|&

o] ALw A|FEo] HAH L Q).

»

|

Sl
T
I,

SLAM 7] g 2 dol4 ~uE 01
goto] ol FATE Al S1AE FHsHIA Bl F
7ol i A= 2Ashe darelsold, EOJE%
FE S e R 9 s AT 7ee At 1
2 63} ¥ 8~ 99 G Al =wlF 1 AFFS YERAS

(b)
Fig. 6. Handheld MMS (a) P model (b) G model
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Table 8. Specification of Handheld MMS - P model

Item Description

Camera resolution 4,000,000 pixel

Scan range 50m
Scan speed 600,000pts/sec
Accuracy (horizontal) 0.05m

Table 9. Specification of Handheld MMS - G model

Item Description
Camera resolution 2,700,000 pixel
Scan range 30m
Scan speed 43,200pts/sec
Accuracy (horizontal) 0.05m

Table 10, Features of MMS

Item Description

e Fast data acquisition for outdoor

Vehicle-based e High cost

MMS e Launched low-cost products
Indoor MMS ] Fz?st data acquisition for indoor space
® High cost
Handheld MMS e SLAM technology
® Low cost

B, A mudd g Aswel R gge
TR A, A7 A B 5 EdwE B
H & FHL

High Cost ‘ Low Cost

Vehicle Based MMS Low cost sensor mounting

Simplifies equipment configuration
Low cost sensor mounting

Indoor MMS

Fig. 7. Development trend of MMS
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