| of the Korean Association of Geographic Information Studies, 26(4] 2023, pp.130-144 1SSN 1226.9719|Print
Lo e o8 Rt sh Secgghe Imomaton Stufes, 26(4) P 183N 5387-6052|Cnfne)

Mol e HZS
MUQIXIZS X191 AA TS0l 25t A7

—_

1 X 2 X 3%
S22 AR - FRS

[ == Nl |

A Study on the Development of an Indoor Positioning
Support System for Providing Landmark Information
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ABSTRACT

Recently, various positioning technologies are being researched based on signal—based
positioning and image—based positioning to obtain accurate indoor location information.
Among these, various studies are being conducted on image positioning technology that
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determines the location of a mobile terminal using images acquired through cameras and
sensor data collected as needed. For video—based positioning, a method of determining
indoor location is used by matching mobile terminal photos with virtual landmark images,
and for this purpose, it is necessary to build indoor spatial information about various

landmarks such as billboards,

vending machines,

and ATM machines. In order to

construct indoor spatial information on various landmarks, a panoramic image in the form
of a road view and accurate 3D survey results were obtained through ¢ 13 buildings of
the Electronics and Telecommunications Research Institute (ETRI). When comparing the
3D total station final result and the terrestrial lidar panoramic image coordinates, the
coordinates and distance performance were obtained within about 0.10m, confirming that
accurate landmark construction for use in indoor positioning was possible. By utilizing
these terrestrial lidar achievements to perform 3D landmark modeling necessary for
image positioning, it was possible to more quickly model landmark information that could
not be constructed only through 3D modeling using existing as—built drawings.

KEYWORDS : Signal-based positioning, Image-based positioning, Landmark information,
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Indoor Positioning Support
Spatial Information

I Continuous composite positioning support

Spatial Information Server
Open Platform

(0} GNSS Shaded area technol ogy
spatial information
Spatial information indoor positioning
Save/Search Search support information
" « Mobile terminal * Utilizing V-World
15ignal-based positioning support > requlred positioning indoor map
&port spatial information and
" > rmation search new canstruction
Mabile terminal md support

(M) Landmart information
extraction

Query Image

provided

How do | use map

services indoors
without GPS?

FIGURE 1. Technical concept diagram of an open platform spatial
information server supporting positioning
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FIGURE 2. Construction of indoor spatial information using terrestrial LIDAR surveying and
as—built drawings
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Preliminary work on Indoor Reference Points for terrestrial liDAR work
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FIGURE 3. Indoor and outdoor ground control point surveying using
terrestrial LIDAR (ETRI Building)

FIGURE 4. Final 3D CAD drawings using Total Station (ETRI No. 13 Building).
(a) plan view. (b) stereoscopic view
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FIGURE 6. Establishment of grid and route information to support
indoor positioning
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FIGURE 7. 360—degree screen images from scanstation of terrestrial LiDAR
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(c) After 3D registration (vertical view)

FIGURE 9. Horizontal and vertical

(d) After 3D registration (horizontal view)

point cloud registration of terrestrial LiDAR
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FIGURE 10. Precise 3D length and coordinates measuring between terrestrial
LiDAR point cloud
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TABLE 1. Comparison of total station 3D final results and terrestrial lidar panoramic
image coordinates

Division

Coordinates on 3D CAD drawing from TS Coordinates of panoramic image from terrestrial LIDAR

A. lobby meeting
room

(1st floor above
ground)

:233221.2642
4206890058 f
;-ss 83 T :233221.954
- /¥:a20685.921
| z:65.81

B. External
connection bridge
Top
(2nd floor above
ground)

C. Lobby technical
consultation center
booth
(1st floor above
ground)

D. Phone booth Top
(Ground 2.5 floor)
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TABLE 2. Comparison of total station and ground LiDAR performance coordinates and

distance error (unit: m)

Coordinate Error (m)
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image localization
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(b) Measure coordinates,

(a) Select landmark target width, length, and height

(c) Create 2D landmark structures

from CAD drawing (d) Create 3D objects from 2D objects (3DS MAX)

(e) Edit landmarks using Photoshop after capturing LIDAR
video

(f) Produce final 3D landmark models

FIGURE 12. 3D landmark modeling results using the 3DS MAX
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