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Self-localization with Omnidirectional Camera

using Colored Point Cloud

Shell Yamauchi Toshio Ito
Shibaura Institute of Technolog

Introduction

*High-level automated driving systems require a large number of sensors
and computers

*3D LiDAR is particularly expensive in automated driving systems camera
— Problem Solution

Omnidirectional

Increased sensor costs in small Use of an omnidirectional camera, an

mobility hinder its widespread ‘ inexpensive sensor that can acquire
use by the elderly and disabled 360° information with a single unit

" Object
Development of a method to estimate self-position with the same accuracy as LIDAR
using an omni-directional camera

Proposed method

Previous Work P i)
Create Colored Point Cloud (RGB-D map) for Camera and .
LiDAR
Self-localization I 2
Only an omnidirectional camera is used as a sensor Ko oo N
Matching the color information of the image and map, and A0 (wv)
estimating self-location using the distance information of the map \w

@ = 90°X |7 —Rgo|

920 Xw

@ =tan~! (ﬁgj‘l’l) Assumption

loP'|| = \/(x1 %)+ (71 — ¥)2 *Running on the same plane

0= tan-1 (M) * Correct color information matching

X1—Xo

Experiment and Discussion

Experiment Summary

Atention point

nmenea | ETTOTS may have been caused by
e e image distortion or errors in

z known information.

! —Not yet accurate enough to
replace LiDAR

I S B vy
Omnidirectional image Map(Colored Point Cloud Data) 4 42 a4 46 43 5 52 54 56 5.8
Use the result of NDT maitching by -
LiDAR as the true value
Summary Future work
* Explanation of self-location estimation method using  =Consideration of which color information should
omnidirectional camera and RGB-D map be used for matching.

* Explanation of the method for self-location estimation * Verification of self-location estimation results
for the entire system, including color information

* Discussion on how to improve the accuracy of self- i
matching

localization
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