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Himawari NICT

‐ How to make us of 
international networks ‐
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Smart Phone application (for citizens)
Free Download on Apple Store & Google Play

Google Play

Smart Phone (Android8)

“himawari” or
“himawari real time”

Real‐Time Himawari
Solar Radiation Consortium

Apple Store
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Outline

• Introduction and experience of “Himawari real‐
time”

• Techniques in “Himawari real‐time”
• Project to expand “Himawari real‐time” to 
Asian countries

• From “Global” to “Local”, from “satellite” to 
“IoT”

• Collaboration plan with ASGC/Taiwan
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From Himawari‐7 to Himawari‐8

Band1     Band2     Band3       

Color image

Himawari‐8

Himawari‐7

H‐7 data size is 3TB/year.

Second generation Third generation

x503TB/year 150TB/year
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Specification of Himawari‐8
Band                 Wave length          Himawari‐6/7  Spatial resolution  Gradation

Visible

Near‐infrared

Infrared

full disk

Japan area

Target area

target Time resolution (min.) Spatial resolution (pixel)

Time and spatial resolutions of Himawari‐8
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Data size of Himawari‐8

full disk

Japan area

Target area

target Time resolution (min.) Spatial resolution (pixel)

Time and spatial resolutions of Himawari‐8

in detail

91.4GB/day (635MB/step)



7 ISGC2019@Taipei

Himawari Real‐time
Views on PC and SP (Smart Phone)

https://himawari.asia
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 Access count (page view)

67.24% 48.27%32.76% 41.48% 51.73%100% 100% 100%58.52%

2016                  2017   2018

domestic access 
count（1,053,286PV)

domestic access 
count（1,042,451PV)

domestic access 
count（1,298,845PV)

total count
（1,799,874PV)

international access 
count（1,391,946PV)

international access 
count（746,588PV)

total count
（1,550,343PV)

total count
（2,690,791PV)

international access 
count（507,892PV)

Himawari real‐time web

‐ 8 ‐

11 languages
• Japanese
• English
• Korean
• Chinese
• Indonesia
• Myanmar
• Thai
• Russian
• French
• Tetum
• Malay
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World Science Data Bank: WSDB(1)

1byte = 8bit

https://seg‐web.nict.go.jp/wsdb_osndisk/shareDirDownload/03ZzRnKS?lang=en
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Figure  4: Himawari data download web (WSDB): 
data file search between 0:00 and 0:15 on Jan 1 2016

World Science Data Bank: WSDB(2)

1byte = 8bit
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Smart Phone application (for citizens)
Free Download on Apple Store & Google Play

Google Play

Smart Phone (Android8)

“himawari” or
“himawari real time”

Real‐Time Himawari
Solar Radiation Consortium

Apple Store
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Outline

• Introduction and experience of “Himawari real‐
time”

• Techniques in “Himawari real‐time”
• Project to expand “Himawari real‐time” to 
Asian countries

• From “Global” to “Local”, from “satellite” to 
“IoT”

• Collaboration plan with ASGC/Taiwan
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Major two techniques in Himawari‐8 real‐time web

① Real‐time pyramid tile image creation using parallel processing
– Gfarm/Pwrake (by Tsukbua Univ.) & concurrent processing
– Murata et al., Earth Science Informatics (2018) 

② High‐speed data transfer using HpFP protocol
– High‐performance and Flexible protocol for Long‐fat Network (LFN)
– Murata et al., IEEE international conference papers, 2016.

NICT Science Cloud
JMA
HimawariCloud

Numerical Data
(NetCDF)

Himawari‐8
（2015～）

19 min 0.3 min

6 min

Website＠NICT

International 
NW

International 
NW

①

②

Image data
(Pyramid tile)

‐ 16 ‐

Image data
(Pyramid tile)
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Himawari real‐time Web
Process in zoom‐in

Zoom level 4Zoom level 1

Expansion of zoom level 1 image 
Time stalling (gain times) 
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Pyramid tile technique on Himawari‐8 real‐time web

Level1

Level12

741 image files
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Data flow from JMA and processing on NICT 
Science Cloud

NAS storageNAS storageNAS storage
Users

WSDB (World Science Data Bank)
Himawari real‐time web

Parallel Processing
（Pwrake）

Distributed
file system

(Gfarm)

Save 
image 
files

Crawler 
(NICTY/DLA)

Numerical files
Graphic files

Pyramid tile image files (PNG)

File Server
Web server

NICT Science Cloud

To create pyramid tile image files

HTTP

HimawariCloud

Numerical files (HSF, netCDF)
Graphic files (PNG)

Himawari‐8

FTP/HTTP

Research and 
educational use only
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Parallel Processing via Gfarm/Pwrake

Time‐sequential dataset

… …① ② ③ ⑩ ⑪ ⑫ ⑬ ⑲ ⑳

Time‐sequential 
observation/simulation

Save

FSN1＋CN1（3 cores）

⑥

⑩

①

②

⑦④

⑨③

⑧⑤

⑮

⑱

⑫

⑬

⑲⑯

⑪

⑰⑭

⑳

① ② ④ ⑩…

① ③ ⑤ ⑩…

Order to process

Gfarm storage
（Distributed storage ssytem）

Affinity Scheduling

⑫ ⑬ ⑭ ⑳…

⑪ ⑫ ⑭ ⑲…

2 clients with 5 cores

FSN2＋CN2（2 cores

Rakefile（Ruby)
・List of Client Node and cores to process
・List of target data files

■GEOTAIL satellite data (190GB、file number27576）

0

20
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1 2 4 8 12 16 20 24

10 nodes

1 node

Speed‐up

# of cores

Hyper Thread

0

1000
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0
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1‐1 1‐2 1‐3 1‐4 2‐1 2‐2 2‐3 2‐4

総コア数

処理時間（分）

Total core number Processing time

Data Type Speed‐up: 0.65

■Global MHD simulation （2.3TB、file number  1000）

Speed‐up: 0.54

Speed‐up: 0.77

Total core number
Processing Time (min.)
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Data formats of Himawari‐8

53.4GB/day
(370MB/step)

Three 
types
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Concurrent processing
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Concurrent processing

Japan Area full disk
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Outline

• Introduction and experience of “Himawari real‐
time”

• Techniques in “Himawari real‐time”
• Project to expand “Himawari real‐time” to 
Asian countries

• From “Global” to “Local”, from “satellite” to 
“IoT”

• Collaboration plan with ASGC/Taiwan
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 Access count (page view)

67.24% 48.27%32.76% 41.48% 51.73%100% 100% 100%58.52%

2016                                      2017   2018

domestic access 
count（1,053,286PV)

domestic access 
count（1,042,451PV)

domestic access 
count（1,298,845PV)

total count
（1,799,874PV)

International access 
count（1,391,946PV)

International access 
count（746,588PV)

total count
（1,550,343PV)

total count
（2,690,791PV)

International access 
count（507,892PV)

Himawari real‐time web
‐ 28 ‐

Total Page View (PV): from Jan to Sep in 2017 (1.3 millions) and 2018 (2.1 millions)

38,241PV

38,855PV
34,493PV 36,760PV

Jan Oct

x 2.8
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Himawari data flow from JMA

Himawari real‐time Web＠NICT

‐ 29 ‐

International NW
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Comparison: PAGASA (meteorology agency) and 
NICT (Himawari real‐time web)

@03:51 PM in PST02:40 PM in PST
(‐71 minutes)

03:20 PM in PST
(‐31 minutes)

PAGASA (Philippines)
https://www1.pagasa.dost.gov.ph/index.php/satellite‐images

NICT (Japan)
http://himawari.asia (http://himawari8.nict.go.jp)

Highest 
resolution
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Comparison: TMD and mirroring@NECTEC

@23:36 in UTC22:55 in UTC
(‐41 minutes)

23:00 in UTC
(‐36 minutes)

NECTEC mirror site (Thailand) 
http://himawari.ino.nectec.or.th/th/himawari8‐image.htm

Thai Meteorological Department (Thailand)
http://www.sattmet.tmd.go.th/satmet/mergesat.html

Highest 
resolution

This area only Expandable to full disk (global)



32 ISGC2019@Taipei

Himawari data flow from JMA

Himawari real‐time Web＠NICT

‐ 32 ‐

International NW
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Remote (international) access and local (domestic)
access to Himawari web in Thiland

NICT Science Cloud

Tile pyramid image 
files (PNG)

JMA
HimawariCloud

Internet
(Thailand
domestic)

Internet
(Thailand
domestic)

Remotely sensed image 
files (PNG)

Himawari‐8

5 min 0.3 min

15.7 min

Web server

NECTEC（Bangkok)

300 ms RTT

10 ms RTT
NICT

JAPAN Thailand
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??

APAN
（Maffin)

JGN

Mirroring of “Himawari” images to Asian countries

Principle Website 
(NICT Science Cloud)

Tile pyramid image 
files (PNG) HpFP‐based file copy tool

(hcp)

JMA
HimawariCloud

Numerical Data (NetCDF)

Himawari‐8
（2015～）

19 min 0.3 min

6 min

Web server

Web server

Mirror Website
(NECTEC/Thailand)Mirror Website

(ASTI/Philippines)

Launched on December 25, 2017
http://himawari.ino.nectec.or.th
/

Philippines（2018）

Thailand （2017）Launched on December 14, 2018
http://himawari.asti.dost.gov.ph/

2 min

‐ 34 ‐

Web server

Mirror Website
(ASGC/Taiwan)

Taiwan（2019）
<planning>
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Maffin)
APAN
（Maffin)

JGN

Access Speed
Principle Website 
(NICT Science Cloud)

Internet
(Philippines 
domestic)

Internet
(Philippines 
domestic)

Web server

Mirror Website
(ASTI/Philippines)

Internet
(Thailand 
domestic)

Web server

Mirror Website
(NECTEC/Thailand)

Web server Access speed (s)

NICT 6.37

NECTEC 2.05

ASTI 4.68

Web server Access speed (s)

NICT 3.53

NECTEC 5.54

ASTI 1.79

Web server Access speed (s)

NICT 1.45

NECTEC 7.51

ASTI 2.77

Internet
(Japan

domestic)

Web server

‐ 3
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Virtual address (https://Himawari.asia)

http://himawari8.nict.go.jp

Internet
(Philippines 
domestic)

Internet
(Philippines 
domestic)

Web server

http://himawari.asti.dost.gov.ph

Internet
(Thailand 
domestic)

Web server

http://himawari.ino.nectec.or.th

Internet
(Japan

domestic)

Web server

Virtual address
http://himawari.asia
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??

APAN
（Maffin)

JGN

Mirroring of “Himawari” images to Asian countries

Principle Website 
(NICT Science Cloud)

Tile pyramid image 
files (PNG) HpFP‐based file copy tool

(hcp)

JMA
HimawariCloud

Numerical Data (NetCDF)

Himawari‐8
（2015～）

19 min 0.3 min

6 min

Web server

Web server

Mirror Website
(NECTEC/Thailand)Mirror Website

(ASTI/Philippines)

Launched on December 25, 2017
http://himawari.ino.nectec.or.th
/

Philippines（2018）

Thailand （2017）Launched on December 14, 2018
http://himawari.asti.dost.gov.ph/

2 min

‐ 37 ‐

Web server

Mirror Website
(ASGC/Taiwan)

Taiwan（2019）
<planning>



38 ISGC2019@Taipei

??

APAN
（Maffin)

JGN

Mirroring of “Himawari” images to Asian countries

Principle Website 
(NICT Science Cloud)

Tile pyramid image 
files (PNG) HpFP‐based file copy tool

(hcp)

JMA
HimawariCloud

Numerical Data (NetCDF)

Himawari‐8
（2015～）

19 min 0.3 min

6 min

Web server

Web server

Mirror Website
(NECTEC/Thailand)Mirror Website

(ASTI/Philippines)

Launched on December 25, 2017
http://himawari.ino.nectec.or.th
/

Philippines（2018）

Thailand （2017）Launched on December 14, 2018
http://himawari.asti.dost.gov.ph/

2 min

‐ 38 ‐

Web server

Mirror Website
(ASGC/Taiwan)

Taiwan（2019）
<planning>

> 5Mbps 
(for real‐time)
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RTT (latency) and Packet Loss Ration
NICT (Japan) to ASTI (Philippines)

RTT (msec)

Packet Loss Ratio

Midnight to Morning

‐ 39 ‐

Working TimeNight
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Throughputs measured by TCP(CUBIC) and HpFP2
NICT (Japan) to ASTI (Philippines)

N
ec
es
sa
ry
 T
hr
ou

gh
pu

t f
or
 H
im

aw
ar
i

‐ 40 ‐

Midnight to Morning Working TimeNight
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HpFP2によるひまわりデータ転送性能
NICT（日本）→ASTI（フィリピン）

深夜～朝

画像種類：可視（日本域、全球）＋16バンド
時間間隔：2.5分（日本域）、10分（全球）←10分以内の転送が必要
レベル数：11（日本域）、12（全球）
画像ファイル数：55（日本域）、741（全球）
データサイズ：27MB（日本域）、370MB（全球可視）、30MB（16バンド））

‐ 41 ‐
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Outline

• Introduction and experience of “Himawari real‐
time”

• Techniques in “Himawari real‐time”
• Project to expand “Himawari real‐time” to 
Asian countries

• From “Global” to “Local”, from “satellite” to 
“IoT”

• Collaboration plan with ASGC/Taiwan
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Data is provided by Dr. Atsushi HIGUCHI (CEReS/Chiba‐U)

Amaterass Web
An awful "eye" of typhoon looking in high resolution at “Okinawa” island on 2018/07/02 

expansion
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Himawari real‐time Web (regional version)



45 ISGC2019@Taipei

Himawari real‐time Web (regional version)

alert
warning

Special alert
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Himawari real‐time Web (regional version)

alert
warning

Special alert

Matsuyama city
（松山市）
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WxBeacon2

（50US$)

• Temperature
• Humidity
• Pressure
• Noise
• Light
• UV
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①

②

③

④

⑤

⑥

①②

BLE

WiFi

②③④

②③④

④⑤⑥

WxBeacon2

RPi zero

WiFi repeater

WiFi repeater

Tiny sensor: WxBeacon2 （50US$)
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Tiny sensor: 
WxBeacon2
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Global measurement

Tokyo

Fukuoka

Osaka
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LPWA (private LoRa) communication

Original LoRa Tester device  kit 
(transmitter, receiver): CitiScanner

Beacon transmitter

LTE

Beacon (time, 
location)

No ACK

GPS(GNSS)

Web server

Relay station

Web application

Beacon transmitter

Relay station



52 ISGC2019@Taipei

LoRa communication experiments 2018
Experiment models

Chikuma city
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LPWA(LoRa) communication experiment in Chikuma city 
(March 2018)

10km
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Community bus map

Community Bus Map (Chikuma City, Japan) 
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LPWA(LoRa) communication experiment in Chikuma city (March 2018)

Web application of LoRa Citiscanner
(2018 March, Chikuma city, Nagano)

Web server

Beacon transmitter

Relay stations

10km
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WAN

Visual IoT System Configuration

‐ 56 ‐

Relay Server

Transmission system Receiving system

H.264+HpVT streaming protocol
(2–10 Mbps)

H.264 decode

H.264 
encode

ONVIF control

(Edge computing)
Monitoring

IP camera (PTZ type)

Raspberry Pi Raspberry Pi

IP camera (ONFIV)

Raspberry Pi

Raspberry Pi (Water proof)

IP camera 
(Normal type)
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Weather
Station

IP camera
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PLAN 2019

10km
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Multi‐camera covering a whole city
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Smart Tourism
aurora real‐time movie

Asabasca, Canada

Djupivogur, Iceland 

Aurora camera
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Smart Tourism
New aviation service (aurora information)

Iceland

Canada 

Aurora camera Polar route
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Multi‐ and Large‐scale movies and images
Tiled Display Wall powered by “ChOWDER”

(in collaboration with Dr. Kawanabe, RIKEN/Japan)
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Integrated Environment Monitoring System

Pre‐processing
(detection of targets)

Movidius

NAS@Kyoto‐U

GPGPU
server＠
NICT

Google Cloud

DB
Web App

Image/Video

Weather
Station

IP camera

Raspberry Pi 3

AI processing
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Commercial IP camera
ONVIF (profile S) required

300 – 1,500 USD

Barrett type

Japanese lantern type

Dome type

Desk‐top type

PTZ (Pan‐Tilt‐Zoom)
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Final Image of “Local” Himawari
‐ 66 ‐

Camera Weather sensor Baby watch NerveNet

Snow 5min.／‐1℃ Snow 3mn.／‐1℃

Rain 4min.／8℃

Rain 4min.／8℃

Fine 21min.／8℃

Rain 12min.／8℃

Fine 7min.／8℃

Rain 3min.／8℃

Cloudy 5min.／12℃

CareHome01
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Outline

• Introduction and experience of “Himawari real‐
time”

• Techniques in “Himawari real‐time”
• Project to expand “Himawari real‐time” to 
Asian countries

• From “Global” to “Local”, from “satellite” to 
“IoT”

• Collaboration plan with ASGC/Taiwan
– Plan & Idea
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Japan Taiwan

JGN/
APAN

HIMAWARI satellite

Full data

Full data

• Typhoon prediction 
based on AI

• High resolution pyramid tile image 
generation

• Real time solar radiation image 
creation using AI (original NN)

Total file number Total file size

Full scale image for AI 900,000 90TB

Pyramid tile image 150,000,000 20TB

Web application
(Himawari real‐time)

Prediction

Total file number and size per year

AI for “eye” and “trajectory” of Typhoon
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2017/07/27 12:00 2017/07/28 12:00 2017/07/29 12:00 2017/07/30 12:00

prediction prediction prediction

144 images 144 images 144 images

trajectory

AI for “eye” and “trajectory” of Typhoon



70 ISGC2019@Taipei

Learning data set of 
environmental data (input) 
and typhoon trajectory 

(output)

Prediction of typhoon 
trajectory from environmental 

data using DL (e.g., RNN)

Japanese  
meteorological 
researchers

AI researchers and 
engineers at ASGC

Indication of “eye” and “trajectory” on Himawari‐8 real‐time web Web application 
engineer at NICT

Taiwan citizens
Meteorological and research 
organizations

Learning data set of “eye”s of 
typhoon

Automatic detection of “eye” 
of typhoon using DL (e.g., 

CNN)

AI for “eye” and “trajectory” of Typhoon
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Real‐time visualization of Himawari and Simulation

Himawari real‐time Numerical Simulation in  real‐time
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Taiwan Regional Himawari (real‐time)
Small sensors

Weather stations

Smart IP cameras

Computer simulation

Himawari satellite
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ひまわり・Amaterass 出力ファイル・必要リソース一覧

Pyramid tile 
image level

Data 
interval

Total file size 
[TB/year] 

Total file number 
[billion/year]

CPU core

Himawari 16 
bands

Level 10 10 min. 2.8 150 32

Pyramid tile 
image level

Data 
interval

Total file size 
[TB/year] 

Total file number 
[billion/year]

CPU core

Himawari 16 
bands

Level 10 10 min. 2.8 150 32



74 ISGC2019@Taipei

Thanks!

Summary
• Introduction and experience of “Himawari real‐
time”

• Techniques in “Himawari real‐time”
• Project to expand “Himawari real‐time” to 
Asian countries

• From “Global” to “Local”, from “satellite” to 
“IoT”

• Collaboration plan with ASGC/Taiwan


