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1. 2nd Kibo-RPC Overview
The Kibo Robot Programming Challenge is an educational program for students to 
solve problems by programming free-flying robots on the International Space 
Station (ISS).

2nd Kibo-RPC participation

Japan
Taiwan

Thailand
Malaysia
Vietnam

Nepal
Bangladesh

Singapore
Indonesia

Australia
New Zealand



The ISS air leak that occurred in 2020 has been repaired by talented programmers in Asia.

Everyday back on the ISS ... Because only a first aid measure was taken, the air leak recurred in 
2021.

Asian programmers, do a complete repair and report completion of the mission to the 
astronauts!

This story is fiction.
Astrobee(NASA)
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Game Flow

・・・Keep Out Zone
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Game Flow

・・・Keep Out Zone

Point-A

① Undock and move to Point-A
② Read a QR 

code and get 

information of 

Point-A’ at Point-A

③Move to Point-A’

④Illuminate the center 

of the target

SECTIONAL VIEW around the Target

𝑧

𝑥

Point-A’
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Game Flow

・・・Keep Out Zone

KOZ patterns 

There are 8 patterns of KOZ

Laser pointing direction
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Game Flow

・・・Keep Out Zone

AR tag and Target
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Game Flow

・・・Keep Out Zone

10 snapshots per one photo take command.

Average distances are 
calculated and scored.

If you wish to fine adjust the position for better targeting, you can 
program to automatic re-try as many as you want within the time 
limit.
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Game Flow

・・・Keep Out Zone
We recommend moving to Point-B in backward motion with facing 
the Airlock direction. Astrobee may be lost itself.
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⑤Move to Point-B



Game Flow

・・・Keep Out Zone

When you send  ‘finish command’ within 5 minutes, mission 
completion is reported to the Astronaut.
Score is calculated from accuracy of laser pointing and time.

1. 2nd Kibo-RPC Overview

⑥Report Mission Completion



1. Application

2. Program Development 3. Preliminary Round

4. Programming Skills Round
5. Final Round

Note: Schedules may be changed due to 
unexpected reasons.

Due: May 16th, 2021 11:59pm

July 1st ~20th,2021

Around September 
2021

End of June (right after 
Preliminary Round)

Program submission due
May 31st, 2021 23:59

1. 2nd Kibo-RPC Overview
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・・・Keep Out Zone

2. Preliminary Round
The purpose of Preliminary Round

Purpose
The Preliminary Round is ｔo select 
representatives from each 
country/region, participants must take 
part in a preliminary competition by 
using the simulator organized by their 
country/region POC.

Please read the Rule Book for details.

Unique points of Preliminary Round
1. Target position is randomly changed
2. When the finish command is executed, 
following messages will be displayed on 
your screen.

①playback started
②playback completed
③Mission Finish



Rules of Preliminary Round (1/3)
1. Eligibility      

-Teams who submitted applications by May 16, 2021.
-Teams who submitted APK(*) for Preliminary Round between May 17 to 31,2021.

2. Preliminary Round period
-from June 1st to 20th, 2021

Configuration of the simulator

Preliminary RoundPreliminary Trial
Program verification period

May 31th

APK Submission Period

2. Preliminary Round
APK: Android PacKage



3. Only one APK per team is used
Submit your best APK.

4. 8 automatic runs per APK
KOZ, the position of the target and other random 
elements vary each time.

JAXA’s Web Server

(Run 8 times automatically)

Random pattern B

Disturbances pattern A

Random pattern A

Disturbances pattern A

Participant

Random pattern C

Disturbances pattern B

Start Run by 1APK

(One chance)

Check the 

simulation results …

Rules of Preliminary Round (2/3)

2. Preliminary Round



5. Ranked by the worst result of 8 automatic runs
Space missions must be performed under severe conditions.
A program with high performance under any condition must be evaluated.

Participant

Submit one APK

Random pattern Class/Score

1 Pattern A Class A/70 points

2 Pattern B Class C/2:30

3 Pattern C Class A/90 points

4 Pattern D Class A/75 points 

5 Pattern E Class B/20 points

6 Pattern F Class B/10 points

7 Pattern G Class A/88 points

8 Pattern H Class A/65 points

Your Team 
score

Class C  2:30

Rules of Preliminary Round (3/3)

2. Preliminary Round
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Programming Skills RoundPurpose
The winners of the Preliminary Rounds of countries/regions compete in simulation
environment. The winner is awarded as Programming Skills Award and can advance 
to the Final Round. The number of Finalist teams is TBD.  

Plan
・Same as Preliminary Round
1. Only one APK per team, with 8 random runs
2. Ranked by the worst result of 8 automatic runs
3. Same APK submitted for Preliminary Round will be used. No modification after 
submission.
・Difference with Preliminary Round
1. Random conditions will be changed at JAXA’s server.

3. International Rounds



Final Round
We will uplink and install your APK in a real Astrobee on ISS!
Date: around September 2021.
Venue: Tsukuba Space Center（TKSC）

We will notify the due date of Flight APK submission. 

Bring your voice to 
Astronauts!!

3. International Rounds



3. International Rounds

Difference between simulation environment and real environment

✓ Self-localization Accuracy
Sparse Mapping
1. Collect images of the Kibo interior in advance and create a Map
2. Estimate self-location by comparing the image taken by the camera during 
flight with the map.

Cannot estimate self-location if 
features are too small. https://www.nasa.gov/sites/default/files/atoms

/files/coltin2016localization.pdf



3. International Rounds

1. Eligibility
- The winners of the Preliminary Round/Programming Skills Round
- Teams who submitted APK by the designated date.

2. Only one APK , only one run 
One time shot! No automatic multiple runs.

3. The Time limit 5 minutes per team
If it exceeds 5 minutes, APK will be automatically terminated.

4. Raked by one time accuracy and speed
Unlike previous rounds, there is no worst score out of multiple runs. The score is given by the 
accuracy and speed of one run. Beware of the difference of simulation-real environment.

For more detail, please refer to the Rule Book on our portal site.

Rules of Final Round
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4. Important Notes for Programming
Make Preparation

1. Check the specifications of your computer
・64bit processor
・4 GB RAM (8 GB RAM recommended)
・Ubuntu 16.04 (64-bit version) or Windows 10 (64-bit version)

2. Install Android Studio
Install Android Studio from Android developer site
Ubuntu only【openJDK8】,【ADB (Android Debug Bridge)】,【Gradle】 must be installed

3. Download additional components for Android Studio
Download additional components to build the program

4. Download the Template APK from the Kibo-RPC web page
Template APK is an Astrobee program area that participants cannot create.
It was prepared in advance by JAXA.

※Refer to the Programming Manual for details.
The simulator does not work 
properly without template APK.

※APK(Android application PacKage)



4. Important Notes for Programming

Create programs on your own PC (java language)

1. Create a program

Program Creation Process



4. Important Notes for Programming

自身のPCでプログラム作成(java言語)

1. プログラム作成

プログラム作成の流れ

2. APKをJAXAサーバーにアップロード

APK

See the Astrobee command list in the Programming Manual.
If you want to use a function that is not in the command list, 
please implement it yourself or import the library 



4. Important Notes for Programming

Create programs on your own PC (java language)

1. Create a program

Program Creation Process

2. Upload APK to JAXA server

APK



2.大会について



HOME



SIMULATION



4. Important Notes for Programming

Create programs on your own PC (java language)

1. Create a program

Program Creation Process

2. Upload APK to JAXA server

APK

3. Run the program



4. Important Notes for Programming
プログラム作成の流れ



4. Important Notes for Programming
プログラム作成の流れ

Implemented in 
near future



4. Important Notes for Programming

Create programs on your own PC (java language)

1. Create a program

Program Creation Process

2. Upload APK to JAXA server

APK

3. Run the program4. Check the result



4. Important Notes for Programming
プログラム作成の流れ

WebページのProgramming Manualを参考にPCをセットアップ

Webページのtemplate APKをダウンロード

自身のPCでプログラム作成
※コマンドリストにないものは自身でimport

プログラムを実行

作成したプログラムをJAXAシミュレーションサーバーにアップロード

プログラム結果を確認

フィードバック

※The data can only be saved for up to 20 results



4. Important Notes for Programming
プログラム作成の流れ

WebページのProgramming Manualを参考にPCをセットアップ

Webページのtemplate APKをダウンロード

自身のPCでプログラム作成
※コマンドリストにないものは自身でimport

プログラムを実行

作成したプログラムをJAXAシミュレーションサーバーにアップロード

プログラム結果を確認

フィードバック

※保存できる結果データは20個まで※The data can only be saved for up to 20 results
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2.大会について



4. Important Notes for Programming
About scoring
Scoring results based on mission achievement

Class
Check items

A B C D

Found the QR code Yes Yes Yes No
Laser irradiation Yes Yes No No
Report Mission Completion Yes No No No

Calculated by laser irradiation 
accuracy and elapsed time

The earlier you find the 
QR, the higher your score.



4. Important Notes for Programming

Create programs on your own PC (java language)

1. Create a program

Program Creation Process

2. Upload APK to JAXA server

APK

3. Run the program4. Check the result

Feedback

Trial and error



4. Important Notes for Programming

The Submit button is enabled only for Status [Finished].

How to submit the APK



SIMULATION画面4. Important Notes for Programming
How to submit the APK



4. Important Notes for Programming

画面挿入

参加者交流掲
示板の紹介



2.プログラム作成について
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Q1：Can I make a good program even if I am a beginner?

A1：Yes, you can. In the 1st Kibo-RPC, there were many participants who were new to 
programming itself and never used the Java language. You may ask your questions to participants 
from all over the world by using the participant bulletin board.

Q2：You recommend java, what kind of programming did you use in the last competition?

A2：The design of Astrobee requires that programs to be developed in Java language only.

Q3：What kind of program should I focus on (image processing, actuator control, etc.)? 

A3：The program to be created is mainly for trajectory planning (3D coordinate and attitude 
calculation) and image processing. No control of the actuator system is required.

5. FAQ



2nd Kibo Robot 
Programming Challenge

2nd Kibo-RPC URL：https://jaxa.krpc.jp/index_ja.html

1st Kibo-RPC Final Round video：https://www.youtube.com/watch?v=UhTz_ukm1cE&t=3070s

For more videos, please search YouTube "kibo robot programming challenge“.

Kibo-RPC Secretariat：Z-Kibo-RPC@ml.jaxa.jp

Guidance Session

Thank you for your attention.
We are looking forward to your participation.

https://jaxa.krpc.jp/index_ja.html
https://www.youtube.com/watch?v=UhTz_ukm1cE&t=3070s

