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ṇ

A. Kanezaki, J. Nitta, and Y. Sasaki. GOSELO: Goal - Directed Obstacle and Self - Location Map for Robot Navigation 
using Reactive Neural Networks. IEEE Robotics and Automation Letters (RA -L) , Vol.3, Issue 2, pp.696 -703, 2018.
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Ṍ Ṍ

A̧* [Hart+, 1968]
Â

Â ṇ Ὤὲ

Â צּ אל ךּ

Â ṇ ὲ Ὢὲ Ḳ

Ḳ ḭ ḲA* [ : Wikipedia]

Ὢὲ Ὣὲ Ὤὲ

Startּפ ὲ ẕ ẕὲּפ Goal
) 

ẑὬὲ π
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Ṍ Ṍ

P̧robabilistic Roadmaps (PRM) [ Kavraki +, 1996]
Â ṇ

Â פּ (1) ṕ אלשּ Ṗ ︡

Â (2) 

Â (3) Roadmap ṕ Ṗ

Â (4) A* ︣

[ : Wikipedia]



5

Ṍ Ṍ

Ŗapidly -exploring Random Tree (RRT) [LaValle, 1998] 

[ LaValle&Kuffner , 2001]
Â ṇ

Â פּ (1) ṕ Ṗוֹ ︡

Â פּ (2) ךּ ṇ

Â (3) (2) פּ (1) טּ ṇ

Â (4) start פּ goal צּ צּ Tree

Â (5) ṇ כֿשּךּ Path

βstart goal ︡ ︡ שּךּ טּ

ṕBi-Directional RRT, Bi -RRTṖ

[LaValle, 1998]
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אל

¸ ךּ ךּ
Â

Â

Â

Â ḭ ￼

Â etc.

¸

Â צּ ךּ
D. Gandhi, L. Pinto, A. Gupta. Learning to Fly by 
Crashing. In IEEE/RSJ IROS, 2017.

x ṕ Ṗ
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ò ò

Asako Kanezaki, Jirou Nitta, and Yoko Sasaki. GOSELO: Goal - Directed Obstacle and 
Self - Location Map for Robot Navigation using Reactive Neural Networks. IEEE 
Robotics and Automation Letters (RA -L) , Vol.3, Issue 2, pp.696 -703, 2018.

¸ 2D ︡ CNN ︡ḭ ︣ קּ ︡ ︣ Ḯ

¸ A* ṇ ︡ Ḯ
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ò קּ נּ ò

Ryo Yonetani , Tatsunori Taniai , Mohammadamin Barekatain , Mai Nishimura, and Asako 
Kanezaki. Path Planning using Neural A* Search. International Conference on 
Machine Learning (ICML) , pp. 12029 -12039, 2021.

¸ A* ṇ ︡

¸ Ὣὲ ︣ CNN ︣

¸ A* ṇ ︡

¸ ￼ḭ ṇ ︣ כֿ

צּ לּ ḵ

Ὢὲ Ὣὲ Ὤὲ
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ò ò

P̧RM-RL [Faust+, ICRAô18]
ÂGlobal Planner: 
PRM

ÂLocal Planner:
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ò ︣ ò

ŖL-RRT [Chiang+, RA -Lô19]

1. Local Planner

2. ︡

3. ︡ RRT

פּ (1) ︡
פּ (2) ךּ ṇ
(3) (2) פּ (1) טּ

ṇ ︡
(4) start פּ goal צּ צּ Tree
(5) ṇ כֿשּךּ Path

Ṍ ḲRRT Ṍ



11

ò ︣ ò

Kei Ota, Yoko Sasaki, Devesh K. Jha, Yusuke Yoshiyasu , and Asako Kanezaki. Efficient 
Exploration in Constrained Environments with Goal - Oriented Reference Path.
IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS) , 2020.

¸ GOSELOṕ Ṗ ︡ Waypoints

¸ Waypoints וֹ ḭ ︣

¸ ḭWaypoints לּ ךּ נּ

UP
UP
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ṇ ṧ

Keisuke Okumura, Ryo Yonetani , Mai Nishimura, and Asako Kanezaki. CTRMs: Learning to 
Construct Cooperative Timed Roadmaps for Multi - agent Path Planning in Continuous 
Spaces. Int. Joint Conf. on Autonomous Agents & Multiagent Systems (AAMAS) , 2022.

1. ò ò ṇ

2. ṇ
︡ḭ1

ṇ
3. ︡
4. ṇ CTRM
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כֿכֿ

1. GOSELO [Kanezaki+, RA -Lô18]
º º

2. Neural A* [ Yonetani +, ICMLô21]
º קּ נּ º

3. PRM-RL [Faust+, ICRAô18]
ò ò

4. RL-RRT [Chiang+, RA -Lô19]
ò ︣ ò

5. Efficient Exploration [Ota+, IROSô20]
º ︣ º

6. CTRMs [Okumura+, AAMASô22]
ṇ ṧ

ךּ

-- generated by Midjourney
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ṇ
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Ṅ Visual Navigation

¸Point -goal navigation: ṇ צּ נּ
[ Wijmans +, ICLRô20] 

¸Image -goal navigation: ṇ צּ נּ
[ Chaplot +, CVPRô20] [Zhu+, ICRAô17] 

¸Room -goal navigation: ṇ Ṭ ṕ Ṗּצ נּ
[Wu+, ICCVô19] 

¸Object -goal navigation: ṇ Ṭ ṕ Ṗּצ נּ
[Anderson+, 2018] [Batra+, 2020] [Ramakrishnan+, CVPRô22] 

¸Audio -goal navigation: ṇ Ṭ ︣
[Chen+, CVPRô21] [Chen+, ECCVô20] 

cf.) Visual Exploration: ṕ ṇ אל Ṗ
[Ramakrishnan+, ECCVô20] [Liu & Okatani , CVPRô22]



16

ṇ ṇ

¸Matterport3D

¸Replica

¸Gibson

https://niessner.github
.io/Matterport/

https://github.com/facebookr
esearch/Replica -Dataset

http://gibsonenv.sta
nford.edu/database/

etc.

https://niessner.github.io/Matterport/
https://github.com/facebookresearch/Replica-Dataset
http://gibsonenv.stanford.edu/database/

