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Development of a Relocalization Method for Augmented Reality using Lines in Plants

Taro Kimura*!, Hiroki Tokumaru*!, Hirotake Ishii*!, Hiroshi Shimoda*'and Yuya Kouda*?

Abstract — Nuclear power plants have a lot of complex objects. There are few relocalization
methods that can deal with such environment. Information of lines such as edges of pipes may make
methods more stable. Thus, we propose a relocalization method that conduct narrowing processing
with line information. This type of relocalization methods search for a image similar with input image
from database. The proposed method utilizes line information such as number, length, angle and so on
in order to narrow candidates for similar image. The proposed method was evaluated in Fugen nuclear

power plant. In the result, the proposed method showed quick and accurate performance.
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Table 1 Thresholds that maximize Correct
Answer Rate
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Table 2 Settings of Bins of histograms for Each Narrowing Processing
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Table 3 PC Setting and Development Envi-

ronment
AR R Intel Core i7-4700MQ 2.40 GHz
RAM 16 GB
(O} Windows7 Professional 64 bit
FHFEER B Visual Studio 2010
BAYE 55k C++
FHZ1751 OpenCV2.4.9, boost1.5.9
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Table 4 Average Order in Narrowing Pro-

cessing
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Fig.4 Average Process Time in Each Nar-
rowing Processing
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Table 5 PC Setting in Evaluation

pAERR Intel Core i7-4700S 3.10 GHz
RAM 24 GB
OS Windows7 Professional 64 bit
X BR B Visual Studio 2010
FAFE S Al C++
I E D) OpenCV2.4.9, boostl.5.9
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Table 6 Evaluation Result of proposed
Method
JLPERFME] [ms] EZEE [%)
67.2 95.5
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Fig.5 Number of Candidate Images with re-
spect to Narrowing Processing
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Fig.6 Enlarge View of Red Circle in Fig. 5
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Table 7 Processing Time in Each Narrowing
Processing

LT JUFRRER [ms](ZHRICN T B EE)
Fi A3 TR & BT 15.7(23.4% )
(1 B¢BEH)2D 7% 12aw8%)
(2 BeWH)3D Rk 2.5(3.7% )
(3 B H)2D EXik 0.9(1.3% )
(4 BeBEH) SEATRRIE 0.7(1.0% )
(5 BeWs H)3D Mgk 1.9(2.8% )
(6 BeWs H)3D HR#EE 1.3(1.9% )
(7 BtBE H 2D FE#EE 1.8(2.7% )
AN TR 29. 8(44.4% )
2 R AL PR 67.2(100% )

5. bt

JRFHFE T 7 > b NI LIRS T2 TR DYk
MEREFELTED, TOX D RBEETHoEEDD
BBV - )Y —2aryTEEFETT AR
INTVRY, KIIFETIE, HEOHEET T > SR
IZE K FET BED T Y Vi ¥ O 2857 5
FEEZHVNIEZE, Vo—h)¥—v a3 v OLEER
xR onNBaREMLRH B Z LIZEH L, oK EE
FALUZEDIAANIIZ LAV a—H)E—Va vF
EABEKT LI 2HBE UL,

BAFE U 7= BR R FIEOMRE % 5] U 72, 3PS 5 BRIz
ﬁ%btvn—ﬁUE—v§y®&ﬁ @?—&N—

TR, FrBLERHE S A FEEE T DM E E D N
%%%btRGBﬁ&tT7xﬁ&%ébﬁf2%5&
MO E Uiz, e LT, LWHERFEPNEHEED
EWn—h)¥—a URERTE -,

AHZETIIIR D SAAMILD /85 A — R DPGE & 2%
FHEOVERED M U 7= el 7 — X R — 1%
Bl d, UdioT, AT IEREZ LICREFIED
K20 GAAMIRZ BT 2 R B 2 REST 5 Z & T
REFEOUREIZISIIM ETEEEZ NS,

S®IE, RANFET T NN LIS R T

T — XA — A DMEN s U 7 B30 75 BRI % Rl =R A 12
BT D LR L. REFIEOMEMIEZDOFH 2 K
INRIZHI R B & 4T, BHRAMAVNE <0 Oz
LEAL S B2 R R TFIEITH AR A, REFED
TEWRPEEZ M LEXEDETRPBETH D,

6. SEXH

W. Yan, S. Aoyama, H. Ishii, H. Shimoda, T. Sang,
S. Inge, T. Lygren, Jo. Terje, M. Izumi: Devel-
opment and Evaluation of a Temporary Placement
and Conveyance Operation Simulation System Us-
ing Augmented Reality, Nuclear Engineering and
Technology, 44(5), pp.507-522 (2010).

R. Gioi, J. Jakubowicz, J. Morel, G. Randall: LSD:
a Line Segment Detector, Image Processing On Line
on 2012, pp.35-55 (2012).

(F&4TH 20164E6H17H)

(1]



	pagenum15: 15
	pagenum16: 16
	pagenum17: 17
	pagenum18: 18
	pagenum19: 19
	pagenum20: 20
	pagenum7: 7
	pagenum8: 8
	pagenum9: 9
	pagenum10: 10
	pagenum11: 11
	pagenum12: 12
	pagenum13: 13
	pagenum14: 14


