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Robot Telescope using Rinda tuplespace

ロボット望遠鏡です。

🤖🔭
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OAOWFC 
Okayama Astrophysical Observatory Wide-Field Camera

Publications of the Astronomical Society of Japan, Volume 71, Issue 6, 
December 2019, 118, https://doi.org/10.1093/pasj/psz117 

第5回 可視赤外線観測装置技術ワークショップ 2015年12
月「岡山天体物理観測所広視野赤外カメラの製作」柳
澤　顕史（国立天文台） https://www.astr.tohoku.ac.jp/
~akiyama/astroinst2015/20151207_yanagisawa.pdf

国立天文台の柳澤さんの作られたすごいやつです。5

https://doi.org/10.1093/pasj/psz117
https://www.astr.tohoku.ac.jp/~akiyama/astroinst2015/20151207_yanagisawa.pdf
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OAOWFC

20151207_yanagisawa.pdf より

OAOWFC
Okayama Astrophysical Observatory Wide Field Camera

2015/12/07 奛㷔塭伖㈨埻WS 76



renewal of the existing classical Cassegrain telescope

20151207_yanagisawa.pdf より

The OAO 0.9m Telescope before renewal
ͻ Manufacturer : NIKON (present) 
ͻ Completion: 1959
ͻ Mount : Fork Equatorial
ͻ Slew Speed: 1.5 deg / sec

ͻ Manufacturer : IHI
ͻ Completion: 1959
ͻ Rotation Speed: 3.0 deg / sec

2015/12/07 奛㷔塭伖㈨埻WS 11
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About us

Masatoshi Seki, Ruby Core Committer (dRuby, Rinda, ERB), Programmer 

Tatsuya Sonokawa, Programmer 

Miwa Fukaya, Tochigi RubyKaigi Content Committee Chair, Software 
tester

人間ドック後の再検査で撮ってもらった写真です。大人なので。9
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Our products

Safety critical system 

現在は回復されたとのこと10



Point of Care Testing

Rapid tests for the Respiratory infection diseases such as SARS-CoV-2, 
Influenza, RS virus 
Next Generation 

+UI, Parallel processing
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Hardware

Raspberry Pi + LCD monitor + cameras + sensors / devices
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Software

Chrome kiosk-mode + Single Page Application 
WEBrick + Server Sent Events + dRuby + SPI, I2C, GPIO
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Web Server Web Browser

Driq

WEBrick

DRbServer

fswebcam

DRbObject

Sensor Daemon

SSE

dRuby SPI

Threads



開発日記
My first ruby script 
GUI 
WiringPi 
webcam response time
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My first ruby script

Sono-san has no experience with Ruby, Linux, Ras-pi, and Web App 
Windows, C++ 

pair work 
We need a textbook...
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textbook

I happened to be writing an article about 
Ruby, Ras-pi, and Web App

n-monthly Lambda Note Vol.2 No.1



keiichiro shikano λ♪による図18



似てる...19



開発日記
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GUI 
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webcam response time
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GUI

Kiosk mode Chrome 
Single Page Application 

Driq, RDstream, Server Sent Events
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Kiosk mode
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kiosk mode



Single Page Application

Dynamically rewrites the current page instead of loading the entire 
page. 
Vanilla JS 
Update mechanism
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Update mechanism
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Web Server Web Browser

2. do it

1. call

3. data

4. rewrite page

Web Server Web Browser

2. do it later

1. call

3. Uh-huh

rewrite pageSSE statusDriq



pull
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Web Server Web Browser

2. do it

1. call

3. data

4. rewrite page



push
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Web Server Web Browser

2. do it later

1. call

3. Uh-huh

rewrite pageSSE statusDriq



Driq

in-memory RDstream 
Basic Distributed Data Structures 

SSE interface

気づいたらできてた27



Basic Distributed Data Structures

How to write parallel programs28



INstream, RDstream

IN stream consumes elements as they 
are read 
RD stream does not consume elements 
as they are read.
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RDstream

each reader knows the index which read 
read at own pace 
resume reading at index

全員が同じ事実を知りたいときによい30



Driq + Server Sent Events

each browser knows the index which read 
read at own pace 
resume reading at index
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Driq + Server Sent Events

Asynchronous write
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Sensor Daemon

Web Browser

event

(status)



Driq + Server Sent Events
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Web Server Web Browser

2. do it later

1. call

3. Uh-huh

rewrite pageSSE status
Driq
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WiringPi

SPI 
wiringpi gem
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wiringpi gem problem

wiringpi gem contains code for the old WiringPi library. (static link) 
wiringPi – deprecated… | http://wiringpi.com/wiringpi-deprecated/ 

このgemもdeprecatedの原因のひとつかもしれない36



wiringpi gem problem

fixed 
use shared library 
https://github.com/seki/WiringPi-Ruby

WiringPi（本体）のコードを読んでいて気づいたが、RubyからならC同様に全部の機能が
呼べるので要らなかったかも
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WebCam response time

Take a picture with the webcam when the signal 
too slow 
quick hack
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WebCam response time

fork/exec fswebcam when the signal
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Web Server Web Browser

Driq

WEBrick

DRbServer

fswebcam

DRbObject

Sensor Daemon

SSE

dRuby SPI

Threads



fswebcam

when signal, then setup device, then capture, then write to file
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1. setup device

2. capture

3. write to file

fswebcam



fswebcam quick hack

setup device, then wait for a cue, then capture, then write to file

https://github.com/seki/fswebcam42

0. setup device

1. wait for a cue

2. capture

3. write to file

fswebcam

pre execution



--delay option
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1. setup device

2. delay 

3. capture

4. write to file

fswebcam



implementation
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wait for a cue

modified "-D" option

fswebcam ---delay -1 → delay = 0xffffffff45



cue

pre-execution46



cue

wait for a cue47



cue

cue48



cue

resume49



fixed

pipe.close when the signal
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Web Server Web Browser

Driq

WEBrick

DRbServer

fswebcam

DRbObject

Sensor Daemon

SSE

dRuby SPI

Threads

cam.close
cam = IO.popen



開発日記
first contact with ruby 
WebUI implementation 
WiringPi gem does not work 
webcam response time

おわり51



お話すること
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