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Sensor Dimension Spatial resolution
x  LIDAR 3D 1.00mm ~ @10m
%  Single camera 2.5D 0.01mm ~ @10m

Stereo camera 3D 0.01mm ~ @10m
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0.033 mm accuracy (3D),
subpixel image estimation

rZiR] o FHREELOEBETS MEHEN] Shh3
{EEREE {UEBREE -
(2D) (3D) SANRVWPAFTPIRBEDETH ?
MIXK SHIBAURA INSTITUTE OF TECHNOLOGY 'NAKAGAWA Masafumi : mnaka®shibaura-it.ac.jp 'SHIBAURA INSTITUTE OF TECHNOLOGY NAKAGAWA Masafumi : Lac.jp
15 16
CIMICHITBBEM3DR ¥+ =>4 DRt iR EROERZ0.2mmTRABICIX?

WENMORRCROENTVSED
cmmElE
- BIM/CIM
BEM3DAF T =2 [CHERT &
- ERERZS
[ - ZeaiRZ3
WEM3DAFY =2 L EDER
3D/ EFULY/SIAL—23>
- HERRARONE
E32)

g !;!!!! SHIBAURA INSTITUTE OF TECHNOLOGY NAKAGAWA Masafumi : mnakalshibaura-t.acjp

B AR
ZHINAT

BRIT—5EEREDED

x

ERIR
IBEE - AEE—REES  x BEEACLCEES B mE
GPS + {08 + Hisi 75 i

x 2DL¥AM—33»

A 3DLIAM~33>

S B ZRRIIT -SOERED R EEHETFE L

SHIBAURA INSTITUTE OF TECHNOLOGY

x

F-HLT-SEERADES

SERIRX 'NAKAGAWA Masafumi : mnakalshibaura-it.ac.jp

17

18




&

o)

EHBEE
B DS

E@:

PR X ¥ No.4
%%

S

H A 1 CMIZ
 H )l

|
</l

BT E Y BDAF v =0 7 DI 8y R AR
R EEZHIXERY

T80 BRI

HRFT-SDERSHEN REHLLOD
HANSMDERTBHS
H S
= BRAbEIA
- SEARCEIVELSA N33y

BHLHLEEA
@ 0.1mmA-§-TIAV - MBS
0 ANSHERTS
= BRAbEKMERD
= bIAM—=330I5-

IKEES

- RHOBREZAVEL YA N —3aYENBE

X% SHIBAURA INSTITUTE OF TECHNOLOGY NAKAGAWA Masafumi : mnakafishibaura-it.ac.ip

ICP registration result
0.1~0.2mmOBETL I AN —>3>
BRI IAN —SavenadEr -

Point cloud Point cloud Point cloud
after STEP3 after STEP4 after STEPS
STEP3—STEP4 STEP3—STEPS
IAverage values of 3D distance between
carresponded points 0.103 mm 0.191 mm
Standard deviation values 3D distance
between corresponded points 0.050 mm 0.104 mm
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3D scanned “Onomichi” with Terrestrial LIDAR
BIM(Building Information Modelling)S25&#)
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ERIEX

3D&HA

600 million pts, 30 view points

llN*‘-.,,,-A

Input Terrestrial LiDAR data : RIEGL VZ-400

SHIBAURA INSTITUTE OF TECHNOLOGY
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MET iR
SBF—SD3DTU b

Input;oin( cloud ;
(Surface model)

1/100 model
(3D printed)
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Point cloud rendering and clustering
Point cloud clustering for 3D boundary extraction

Color : 3D Normal vectors

R, G and 8 were assigned as the X, ¥ and
Z directions

Edge : Ground boundary
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Indoor Mobile Mapping

3D scanned “indoor space” with Indoor mobile LiDAR

Mer . TIMMS
| Camera

X ALEX SHIBAURA INSTITUTE OF TECHNOLOGY NAKAGAWA Masafumi : mnakalshibaura-it.ac.jp
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IMES transmitter,
(Hitachi Industrial Equipment Systems)

%ﬁl‘ﬂﬂﬂﬂ‘#ﬂét, ESRENTHZERETRL
IMESE (b > iEfaten

HY—JIAETYILERO TE7UT]

Framework for space subdivision (indoor)

——] Agent (User)
5 W Client in certain navigation
r L
. ’ BN Task and navigation behavior performed by an

3DIAXTEERE [m] L] agent
(300 [Hz])
o - [l Define what event impacts which
, . Problem: How to create a network ? agents/resources/activities and on which
IMESDE(E aspects
{E534IE [dB] Semantic identification
(w H20) Geometry model + Logical network model Indoor
= Geometry Network Model
— | T Anchor node
IMES receiver, ; ] )
- EVK-5H, U-blox " h — IndoorGML -
- GPS/Galileo/QZSS L1 RF recorder, iP-solutions hdoar
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UAVEZEIRD (BfifE&) RE
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Strengths Weaknesses

ZREIEL FIARICEEENS

RN EEHE (EVHER, Y8, SR)
EIAF REBEOMN -0 BE

RPRE) (BLAIEEE DIk

ZUWESHTENRERNT -5 SR, EORR

ERE GEE) B

BEONATRAXNES EEEE
i EREHAR (N=-RO17, YIMIIT)
FLAR- BREOTS
Opportunities Threats
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Improve an efficiency in infrastructure inspection

Conventional approach

Data Data
acquisition analysis Data Data :
M~ nput acquisition /| analysis :
AR S |
Copy, | ‘ >

| j

Proposed approach

Data

Data acquisition acquisition

Data analysis
a Share \h%.:
® 5%&&

A

Ix

Data

RB20
analysis BSARSEHE

—_—

SE SHIBAURA INSTITUTE OF TECHNOLOGY NAKAGAWA Masafumi : mnakadshibaura-t.ac.jp
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Photo retrieval

Reverse geocoding for Geo-tagged photos

Position and Azimuth filtering

213 images

— 36 groups

Conventional —
method (manual) | =

Proposed method

E@EI% K™ SHIBAURA INSTITUTE OF TECHNOLOGY NAKAGAWA Masafumi : mnakafshibaura-t.ac.jp

2FHEBUKT, RROXT-EVERSTLERIC, H{IEDIRE
Geotagged panoramic movies

THETA m15, RICOH
- 1920960 px
- 15 fps
-95g

N-241, HOLUX
- Single GPS positioning
ECT)
-32¢ch
QBIiC PANORAMA, Elmo
- 29121640 px (185°)
- 4 cameras
30 fps
93 g/ camera

Oculus Rift, Development Kit 2
- 9601080 px
- Angle of view: 100°
- Weight: 440 g
- Acceleration, Gyro, Compass

C=1

Confirmed that inspection points can be detected relatively
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Colored points Filtering DEM

3D data + Color
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