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Pose Estimation of Spherical Camera Based on Color Information and 3D Distance Information

Continuous Pose Estimation by Updating Depth Map of Key Frames

Dongxu YANG, Hiroshi HIGUCHI, Sarthak PATHAK, Alessandro MORO, Atsushi YAMASHITA and Hajime ASAMA

This study proposes a novel camera localization method using color information of spherical camera images and 3D

distance information obtained from the 3D model of the environment. To achieve higher accuracy, instead of using partic-

ular features, all pixels in spherical camera images are used for the estimation. Continuous tracking of the camera pose is

achieved by updating the 3D distance information using previous estimated camera pose. The effectiveness of this method

is confirmed by experiments.

Key words: camera localization, spherical camera, 3D model of the environment, color information, color difference
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512, TTARY 72 F—TJ LV —L2EBIZEHTZZLIZLD,
AT ONEZRBOEGENL N Ty 2R L.

F7 54 VCHRREFOMERBE2RET LT TV r—> 3
VEBEZIEE, MBERBHEOHEREIX, TSV r—va
YOHMITEET 5. FIZIE, SATM5E T GPS & & AA R
aRy MEFMMEL, WBEBICRERETE 5 7 & ERT BHIE
b, TOBWOMEKEZ In THho722., 2ok, H
FEREEIZDOWTIE, B2 KEPICRET 2RI 0.5m, &
DRIV A E T ABIZ0.1m AROEEZ BT ZEAEEFLL
EEZTWD., 7z, HEL T HHERMIEX, 4771 v
ERELEGG, BOBRERLEZONS. BED 3D EFIL
1%, Laser Range Finder 72 ¥ TES N5 3D €TV OKEE,
0.05m ZEL T\ 5.

SHBOBEE LT, FTTATY TEFIZ L BHEHELZWS
FTIEeRBEMLRENE TSNS, flXIE, V—F270o—
Uy — W mfl\, BEEYANY —XHB I L TREMMEC
LBRERT RS THEREVEZ SN S.

£ 1 D05 H%OMEIL, ESRECORMERETHD. 5
[ DEBREREZ B W TIE, FMEAROBME % EBIZ LD 40 12
BELT=D, S8, BREICSU ZBEOBREHIER, BH%
R EIZ LB OVWTER T 2HENHD. £z, 5H
DEBBEIZSWTIE, T7AY Y TEHOBREZ 0.25m 123
FEUZZD, 5#1F, ESBEBETOREDIE FIEIZDOWTHEIZ
RT3 2 HENRH 5.

F7-, AWFETIE, OHAEZRBIIEBEHNTH D Z L 2RI
LTWa A, EERBEFERE T RIS ERAONE L, &
NZE R E o BRIz —H 2 2REL, ZOMER



BROmEREB L UTHEZ TS HEY, E—YarFy
TF v 2 MU TR EES2ET 2 HEREVEXS
ns.

Eil 2

ARIEDERED IR R Ty - 72— XD
HEFEIZLZ2EDTHS.

Z £ X B

1) S. H. Kim, C. W. Roh, S. C. Kang and M. Y. Park: Outdoor Navi-
gation of a Mobile Robot Using Differential GPS and Curb Detection,
Proceedings of the 2007 IEEE International Conference on Robotics
and Automation, (2007) 3414.

2) R.Miyagusuku, A. Yamashita and H. Asama: Improving Gaussian Pro-
cesses Based Mapping of Wireless Signals Using Path Loss Models,
Proceedings of the 2016 IEEE/RSJ International Conference on Intelli-
gent Robots and System, (2016) 4610.

3) E. Olson: Apriltag: A Robust and Flexible Visual Fiducial System,
Proceedings of the 2011 IEEE International Conference on Robotics
and Automation, (2011) 3400.

4) H. Zhang, L. Zhang and J. Dai: Landmark-based Localization for In-
door Mobile Robots with Stereo Vision, Proceedings of the IEEE In-
ternational Conference on Intelligent Systems Design and Engineering
Application, (2012) 700.

5) D. Ishizuka, R. Kawanishi, T. Kaneko, A. Yamashita and H. Asama:
Self-localization of Mobile Robot Equipped with Omnidirectional
Camera Using Image Matching and 3D-2D Edge Matching, Proceed-
ings of the 2011 IEEE International Conference on Computer Vision
Workshop, (2011) 272.

6) G. Caron, E. M. Mouaddib and E. Marchand: 3D Model Based Track-
ing for Omnidirectional Vision: A New Spherical Approach, Robotics
and Autonomous Systems, 60, 8, (2012) 1056.

7) T. Goto, S. Pathak, Y. Ji, H. Fujii, A. Yamashita and H. Asama: Line-
based Global Localization of a Spherical Camera in Manhattan Worlds,
Proceedings of the 2018 IEEE International Conference on Robotics
and Automation, (2018) 2296.

8) F. Steinbrucker, J. Sturm and D. Cremers: Real-time visual odometry
from dense RGB-D images, Proceedings of the 2011 ICCV Interna-
tional Conference on Computer Vision, (2011) 719.

9) C. Audras, A. Comport, M. Meilland and P. Rives: Real-time dense
RGB-D localization and mapping, Proceedings of the 2011 ACRA Aus-

tralian Conference on Robotics and Automation, (2011).

10) C. Kerl, J. Sturm and D. Cremers: Robust Odometry Estimation for
RGB-D Cameras, Proceedings of the 2011 IEEE International Confer-
ence on Robotics and Automation, (2013) 3748.

11) Z. Fang and S. Scherer: Real-time Onboard 6DoF Localization of
an Indoor MAV in Degraded Visual Environments Using a RGB-D
Camera, Proceedings of the 2015 IEEE International Conference on
Robotics and Automation, (2015) 5253.

12) R. A. Newcombe, S. J. Lovegrove and A. J. Davison: DTAM: Dense
Tracking and Mapping in Real-Time, Proceedings of the 2011 IEEE
International Conference on Computer Vision, (2011) 2320.

13) Z. Zhang, H. Rebecq, C. Forster, D. Scaramuzza: Benefit of Large
Field-of-View Cameras for Visual Odometry, Proceedings of the
2016 IEEE International Conference on Robotics and Automation,
(2016) 801.

14) J. Courbon, Y. Mezouar, L. Eckt and P. Martinet: A Generic Fish-
eye Camera Model for Robotic Applications, Proceedings of the 2007
IEEE/RS]J International Conference on Intelligent Robots and Systems,
(2007) 1683.

15) S. Pathak, A. Moro, H. Fujii, A. Yamashita and H. Asama: Distortion-
Robust Spherical Camera Motion Estimation via Dense Optical Flow,
Proceedings of the 2018 25th IEEE International Conference on Image
Processing, (2018) 2381.

16) P. J. Huber: Robust Estimation of a Location Parameter, Annals of
Mathematical Statistics, 35, 1, (1964) 73.

17) J.J. More: The Levenberg-Marquardt Algorithm: Implementation and
Theory, Numerical Analysis, Springer-Verlag, 630, (1977) 105.

18) “Blender,” https://www.blender.org/ (access date 2020.04.12).

19) % B, #80 25, Sarthak Pathak, Alessandro Moro, [T &, &[] —:
BREED 3D BTN E KRN A JiHigEH - GERMUZ LD
A T O ERSHEE, B EGMBERM ALY —2 2 a v 72020 #
M SCER, 2020 (1).

20) AR FREB: 3IRITEARA T ARy M X BWERDY T v
IRAIY AT L ORI, W1 ) R—Ya VARG T ST A
(SIP) £ > 7 FAEFFEHL - B - ¥ 2 VA Y Ml vy = 7 MEN
FAFEHAiT DML, (2018) 44.

21) 1. Mahon, S. B. Williams, O. Pizarro and M. Johnson-Roberson: Effi-
cient View-Based SLAM Using Visual Loop Closures, Proceedings of
the 2008 IEEE International Conference on Transactions on Robotics,
24, 5, (2008) 1002.

22) F. J. Romero-Ramirez, R. Munoz-Salinas and R. Medina-Carnicer:
Speeded Up Detection of Squared Fiducial Markers, Image and Vision
Computing,76, (2018) 38.



