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Smart Phone application (for citizens)
Free Download on Apple Store & Google Play
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and polar weather satellites.
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Solar Radiation Consortium
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From Himawari-7 to Himawari-8

Second generation Third generation
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H-7 data size is 3TB/year.
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Specification of Himawari-8
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Time and spatial resolutions of Himawari-8

Time resolution (min.)

Visible

Near-infrared

Infrared

Spatial resolution (pixel)

i

11000 % 11000

25

3301 x 2701
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Data size of Himawari-8

full disk

in detail

Time resolution (min.)

Spatial resolution (pixel)

10

11000 =% 11000

2.5

3301 < 2701

2.5

1501 x

1501

Table 3 Time interval of Himawari-8 observations and data files provided by JMA: observation area, time interval, data format, data size, and segment

Area Time interval | Spatial resolution Format Data size | Total data size | Number of files Segments
’ (min) (pixels) (MB) (GB/dav) (files/day) =
. . HSF* 590 83 22,560 10
full disk 10 11000 x 11000 PNG 60 84 149 -
HEF™ 25 11 9,216 No division
Japan Area 2.5 3301 x 2701 NetCDF 34 19 9,216 )
PNG 4 2.1 576 -
HSE* ) 2.8 9,216 No divisi
Target Area 2.5 1501 % 1501 NetCDF 78 14 0,216 | o Givision
PNG 1 0.6 576 -
* Himawari standard format
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Himawari Real-time
Views on PC and SP (Smart Phone)

aPC b SP

016/01/01 12:00-00 @ g i '
@ 14 .-1l5."L“I.'U1 12:00:00

Fig. 7 Screen-captured images of full disk view in zoom level 1 on a PC and b SP where
step forward /backward buttons are represented by red circle. Note that one of the Himawari-8
real-time web functions is to draw coast lines, which do not show up in Fig. 5.

https://himawari.asia




Himawari real-time web

11 languages 2018/01/01 - 2018/09/30
» Japanese

* English

» Korean == |ndonesia

e Chinese 28 United Kingdom

° In P i e L] apan
1 hil 25 J pa
dOIlGSla , W Ipp”“_ \ -
I“[ y anmar - alwan ‘ - 7

43.7%

* Thai Bl Australia

* Russian # South Korea

* French

* Tetum @ China

* Malay ME United States

-8-
B Access count (page view)
total count total count domestic access total count
(1,550,343PV) (1,799,874PV) count(1,298,845PV) (2.690,791PV)
domestic access

count (1,053,286PV)

international access

domestic access count(1,391,946PV)

count(1,042,451PV)

international access
count (746,588PV)

international access
count(507,892PV)

2016 2017 2018
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Provided by JMA After our conversion

a full disk

b Japan Area

Fig. 5 PNG files provided by JMA and after our conversion of a full disk and b Japan Area
at 12:00 JST on January 1, 2016.
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a Zoom level 1 (1 file) b Zoom level 2 (1 files)
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e Zoom level 8 (12 files)

[T

f Zoom level 10 (12 files)

B zo16/0401 42

t, B zovemiot 12 00000 O.’ e
" '.‘

Fig. 8 Expansion of zoom level of Himawari-8 real-time web on PC: a1, b 2, c4,d 6, e 8, f
10, and g 12. The number of previewed pyramid tile image files area 1, b 1, c 1, d 6, e 12, f
12, and g 15, respectively.



World Science Data Bank: WSDB(1)
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World Science Data Bank: WSDB(2)
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Figure 4: Himawari data download web (WSDB):
data file search between 0:00 and 0:15 on Jan 1 2016
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Smart Phone application (for citizens)
Free Download on Apple Store & Google Play

Apple Store

“himawari” or
“himawari real time”
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and polar weather satellites.

MORE INFO INSTALL
Contains ads

Google Play

Real-Time Himawari

Solar Radiation Consortium
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Major two techniques in Himawari-8 real-time web

JIMA
Himawari-8 __ HimawariCloud ___ ~___NICT Science Cloud Website@NICT __

(2015~)

0.3 min

19 min | E ‘

Numerical Data
(NetCDF)

(Pyramid tile)

International
NW

Image data
(Pyramid tile)

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

@ 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.
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Himawari real-time Web
Process in zoom-in

® Zoom level 4

2016/01/01 12:00:00 @

— e
16/0101 12:00°00 _ Q\,
S

Zoom level 1

Expansion of zoom level 1 image
Time stalling (gain times)

le.{l?ﬂencecloud
e =
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a Zoom level 1 (1 file) e Zoom level 8 (12 files)
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Pyramid tile technique on Himawari-8 real-time web

Table T Number of pyramid tile image files depending on zoom level for full di

(550 x 550 pixels)

741 image files

Zoom level 1 2 | 3 | 4 5 | G T | 8 [] | 10 11 12
Zoom ratio 0.5 1 0.7 1 1.0 1 1.4 1.0 1 1.4 1.0 | 1.4 1.0 | 1.4 1 1
fl‘;:(lll:ihor of tile image 1 4 16 64 256 400
LOoumrce Image resolution aoll X o000 LU 0 1100 Jdm X 420U -l-ﬂu 'l‘lm mll I lm A1 IW‘
isingie tile image size) pixeis ! pixeis pixeis pixeis pixeis pixeis
File size [averaged over T
b = 0.5 MB \ 1.8 MB 6.8 MB 24 MB 90 MB 150 MB
a day)
Table 8 Number of pyramid tile image files depending on zoom level for Japan Area (600 x 480 pixels)
[ Zoom level 1 | 2 | 3 1 5 | [ T 8 a9 I 10 11
Zoom ratio 0.5 ] 0.7 { 1.0 1.4 1.0 | 1.4 1.0 1.2 2.0 | 2.8 4.0
Number of tile image 1 4 16 25

files

(single tile image @)

pixels

pixels

|

File size {averaged over
a day)

1.7 MB

9.6 MB

Detailed
resolution
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a full disk

division

Zoom level 12 tile

division

Zoom level 5-6 tile

original conversion converted Zoom level 12 source compression Zoom level 5-6 source compression Zoom level 1-4 source
PNG PNG PNG PNG PNG
11000%11000 px 11000x11000 px 11000%11000 px 1100x1100 px 550x550 px
1 file/time step 1 file/time step 1 file/time step 1 file/time step 1 file/time step

division

Zoom level 1-4 tile

large size small size
mp4 mpd PNG PNG PNG
680x720 px 452480 px 550x550 px 550x550 px 550x550 px
1 file/day 1 file/day 400 files/time step 4 files/time step 1 files/time step
O Japam Ared -
original conversion converted Zoom level 8-11 source compression Zoom level 5-6 source compression Zoom level 1-4 source
> — T — -
PNG PNG PNG PNG PNG
3301x2701 px 3301x2701 px 3000x2400 px 1200x960 px 600x480 px
1 file/time step 1 file/time step 1 file/time step 1 file/time step 1 file/time step

large size

mp4

830x720 px

small size
mp4
554x480 px

division

Zoom level 8-11 tile

PNG

600x480 px

division

Zoom level 5-6 tile
PNG

600x480 px

division

Zoom level 1-4 tile

PNG

600480 px

1 file/day 1 file/day 25 files/time step 4 files/time step 1 file/time step
c Target Area _wsoB
original conversion converted
PNG PNG
1501x1501 px 1501x1501 px
1 file/time step 1 file/time step

large size

mp4

1 file/day

680x720 px

small size
mp4

452x480 px
1 file/day

Fig. 6 Flow diagram of creation of pyramid tile image files and movie files. WSDB represents
the files are downloadable on the WSDBank.
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Data flow from JMA and processing on NICT
Science Cloud

Crawle

Parallel Processing To create pyramid tile image files (NICTY/D

(Pwrake){_,,, Numerical files (HSF, netCDF)

Graphic files (PNG)

s

HimawariCloud

Distributed
file system : — _— |
(Gfarm) | |F==N| |-

Numerical filds
Graphic files

Himawari-8

File Server
Web server

- Researchand ﬂ

educational use only
FTP/HTTP u

-— HTTP
Users

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

Pyramid tile image files (PNG)

= NICT Science Cloud
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Parallel Processing via Gfarm/Pwrake

([ L J
Time-sequential
observation/simulation
B GEOTAIL satellite data (190GB. file number27576)
Time-sequential dataset ;
, . Speed-up , Speed-up: 0.54
s - [ges)-
g / d 100 '
] %0 10 nodes
Save Speed-up: 0.77
60
Affinity Scheduling 40
N 20
Rakefile (Ruby)
= List of Client Node and cores to process 0
- List of target data files 1 2 4 8 12 16 20 24
# of cores
DIGO|D|®B|®
_______________ @ @) ® M Global MHD simulation (2.3TB, file number 1000)
Total core number p ing ti
L7 @l @ 200 mem Total core number “00
@ o= Processing Time (min.)
150
J 7 J FSN1+CN1(3 cores) 3000
: : 100 2000
Gfarm storage ; 2 clients with 5 cores
(Diistributed storage ssytem) : 50 1000
0 - 0
3 lol @ -1 12 13 14 2-1 22 23 X
Data Type Speed-up: 0.65
® @

o
v

FSN2+CN2(2 cores

Order to process

___________________________________________
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Data formats of Himawari-8

Table 5 Number of bands and spatial resolution of each data format

* Himawari standard format

[

Format Number of bands Spatial resolution (nadir point) o

HSF™ 16 bands (visible Band 1-3, near infrared | Band 3 : 0.5 km; Band 1, 2, 4 : 1 km; Three

NetCDF | Band 4-6, infrared Band 11-16) Band 5-16 : 2 km —

PNG 1 (color graphic file made from 3 visible 1 km types
bands)

able 6 Data file size and number provided by Himawari-8 real-time web: HR and LR represent high resolution and low resolution, respectively

e . o - Time interval to update | Total size/time step Size/dav ___Number of files
re area wonree {(min) (MB)# (MB3) (files/day)
. full disle | = bt e L - 10 a0 53 A2 . 106 704
Pyramid tile Japan Area (’PNIG) e 2.0 rii 10,590 41,680
image file Target Area - - - -
16 1,;,“_‘1,‘ Numer.ic'.nl file 10 59 8,524 426,240
(full disk) (HSF)
full disk —m filo L 10 - T THR)/21LR) 2 (with and without coast lines)
Movie file Japan Area Py . 2.0 - S IT (HR) /8.5 (LR 2 (with and without coast Tines)
Target Area (FING) 10 - TR /3.5 (L) 1

* Himawari standard format
# Estimated around the noon (maximum size in a day)

23 ISGC2019@Taipei
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a full disk

observation

A

observation
10 min

Concurrent processing
Data transfer from Sat.

Pre-processing

Data transfer from Sat. I @IMA [
Pre-processing | @nict science cloud |
Crawling Crawling
5 min P 5 min
s Data transfer ; Data transfer
max. 1 min max. 1 min
> (HTTP) > (HTTP)
~ 0.3min |~ Conversion (ImageMagick) 0.3 min Conversion (ImageMagick)
2 min Parallel 2 min Parallel
> Processing iy Processing
(Pwrake) (Pwrake)
. File ) File
15.7 min sl cave ‘ 15.7 min » save
+—> "
max. 25 min Zipain 4.
Fig. 10 Concurrent processes of Himawari-8 satellite image data and time interval of data
b Japan Area flow of a full disk and b Japan Area.
observation observation
- | 2.5 min —
Data transfer from Sat Data transfer from Sat. | (Gl l
Pre-processing Pre-processing | @NICT Science Cloud \
Crawling Crawling
- 5 min P 5 min
) Data transfer ) Data transfer
max. 1 min max. 1 min
N (HTTP) < (HTTP)
_ 0.1min |~ Conversion (ImageMagick) 0.1 min |~ Conversion (ImageMagick)
0.1 min Parallel 0.1 min Parallel
> Processing ¥ Processing
(Pwrake) (Pwrake)
. File ] File
P 3 min » save < 3 min
+—r
. 0.1 min
max. 9.3 min

» save
“—>
0.1 min
24 ISGC2019@Taipei
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a full disk .
Concurrent processing

observation observation
= | 10 min
Data transfer from Sat. Data transfer from Sat. I @IMA [
Pre-processing Pre-processing | @NICT Science Cloud [
Crawling Crawling
5 min P 5 min
s Data transfer ; Data transfer
max. 1 min max. 1 min
<> (HTTP) DN (HTTP)
FE— Conversion (ImageMagick) 0.3 min Conversion (ImageMagick)
2 min Parallel 2 min Parallel
Rl Processing g Processing
(Pwrake) (Pwrake)
_ File _ File
15.7 min sl cave ‘ 15.7 min » save
I «—
max. 25 min Zipain 1 min

v

A

Fig. 10 Concurrent processes of Himawari-8 satellite image data and time interval of data

flow of a full disk and b Japan Area.

Table 9 Required specification for real-time concurrent operation via Pwrake

BN JopanArea  gugy  fulldisk g

Latency (after observation) < 9.3 min < 25 min
Number of servers 4 4
Number of total cores 13 13
Parallel processing time 2.9 min 13.7 min
Number of original (input) data files/time step 1 file 1 file
Number of created (output) image files/time step 55 files 741 files
Required 1/0 speed 0.2 file/s (0.1 MB/s) 0.6 file/= (0.3 MB/s)
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v wy

Q2 x

= a full disk % b Japan Area

E’ 20 E’ 20
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Fig. 9 Maximum numbers of previewed full disk and Japan Area image files: SP and HD are
for smartphone and high-definition display, respectively. The resolution of SP is 375 x 667
pixels that is currently most popular size.

4 \
a Page rate b Averaged page access speed
12 400
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300
= B & 250 ——Ch
a o rome =a#=|E
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Number of image files Number of image files
\_ J

Fig. 15 Dependence of image preview speeds on the number of image files to preview full disk
images on Himawari-8 real-time web in laboratory experiments: a page rate and b throughput
or averaged page access speed.
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-28 -

Himawari real-time web

B Access count (page view)

total count total count domestic access
(1,550,343PV) (1,799,874PV) count (1,298,845PV)

domestic access
count(1,053,286PV)

total count
(2,690,791PV)

International access

domestic access count(1,391,946PV)

count(1,042,451PV)

International acce

ss
count (746,588PV)
100% 58.52% 100%

2016 2017 2018
X 2.8

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

International access
count (507,892PV)

50,000
38,855PV
34,493py 36,760PV

38,241PV

25000

18£8 JMBEIR 2018548 2018558 2018568 2018678 2018588 2018598
Jan . Oct
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Himawari data flow from JMA

For researches and education uses

quasi-real time

Himawari-8 & (including archived data)

quasi-real time data

(best effort) storage | n

’ data
’ storage
[~ . . . h Academic

Himawari OPeration

klinter;.)rista corporation (HOP!E)J Researchers

‘ N 41 P data < Himawari real-time Web@NICT
storage

-

Himawari

Standard Format ) g . |
(HSF) -

: International NW

=P ™

Utilization of !'l

netCDF (; | ~ full resolution data
National meteorological

e
Color Image -
(PNG) Dedicated line Ce—  and hydrological services
ﬂ (foreign countries)
server
3
i Japan meteorological business Meteorological

Japan meteorological agency (JMA) SUDiiGIL center UMESC) ool

Meteorological satellite center (MSC)
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Comparison: PAGASA (meteorology agency) and
NICT (Himawari real-time web)

02:40 PM in PST i - ~ 03:20PMin PST
B (-71 minutes) @03:51 PM in PST (-31 minutes)

@ seteiite mages s I i Realtime %
<= C | @t
* Sockmarks £ S0 | w mintR-nmees - 0 orfl-

v L. pagasa. dost. gov.phindex

atelite-images alwlo e c A052000b0k e CIC~ 1100 LA

ol M Gl - BEFA (= NICT Inisrnsl Sery ¥y Yahoo =7 WSDBank{NAS) G Gougle FAUF(OT. = NICTHAIZZO30N | Priveis » etz

General Weather

Aviation Marine Tropical Cyclones Floods Climate Agriculiure Astronomy Regional Forecasts

SAIELLITE AGES
Transparency Beal 8 rrin <]
T e -t -
) Himawari-8 IR1 COMSRI About Our Satellites 4
. N &7
2 2 VETA
% o3 Tweets vy aaou saga: o i %‘
=¥ 3 z | -
HIMAWARI-8 INFRARED 2 rrossaoesto
Thunderstorm Advisory No. 5 #NCR_PRSD
ssusen at i 24 August 2018
Freedom of

THUNDERSTORM LEVELS

- &

Citizen’s Charter

PAGASA MODERNIZATION ROAD
MAP TOWARDS A WORLD CLASS
ATMOSPHERIC/METEOROLOGICAL
HYDROLOGICAL AGENCY

WEATHER Advisories

Latest |mage.
.
FFEF=E YL~

RAINFALL and Anmats macs S TIPSR

PAGASA (Philippines) NICT (Japan)
https://www1.pagasa.dost.gov.ph/index.php/satellite-images http://himawari.asia (http://himawari8.nict.go.jp)
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Comparison: TMD and mirroring@NECTEC

22:55 in UTC @23:36in UTC 23:00in UTC
(- 41 minutes) ( 36 minutes)

Jy1giel bﬁmawan IIU'IJ\'JTHW@

Full Disk |

| Airmass |

Day Convective

nghest
resol‘utlon

| NWP+Wind
Sufaciwindtpsea) ¥

Source from : Himawari satellite of Japan Meteorological Agency (IJMA)
Created by : Weather Monitoring Division ,TMD.

Thai Meteorological Department (Thailand) NECTEC mirror site (Thailand)
http://www.sattmet.tmd.go.th/satmet/mergesat.html http://himawari.ino.nectec.or.th/th/himawari8-image.htm
This area only Expandable to full disk (global)
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Himawari data flow from JMA

For researches and education uses

quasi-real time

Himawari-8 & (including archived data)

quasi-real time data

(best effort) storage | n

’ data
’ storage
[~ . . . h Academic

Himawari OPeration

klinter;.)rista corporation (HOP!E)J Researchers

‘ N 41 P data < Himawari real-time Web@NICT
storage

-

Himawari

Standard Format ) g . |
(HSF) -

: International NW

=P ™

Utilization of !'l

netCDF (; | ~ full resolution data
National meteorological

e
Color Image -
(PNG) Dedicated line Ce—  and hydrological services
ﬂ (foreign countries)
server
3
i Japan meteorological business Meteorological

Japan meteorological agency (JMA) SUDiiGIL center UMESC) ool

Meteorological satellite center (MSC)

32 I1SGC2019@Taipei NICP sciencecibic




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

JAPAN Thailand

( | \

JMA
Himawari-8 HimawariCloud

a 5 min p—

Remotely sensed image
files (PNG)

NICT Science Cloud

N
-
| =P
— =

Tile pyramid image
files (PNG)

0.3 min

15.7 min

NICT

Internet
(Thailand
domestic)
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Mirroring of “Himawari” images to Asian countries

JIMA

Himawari-8 - HimawariCloud

Principle Website
(NICT Science Cloud)

(2015~)
19 min I ——1 0.3 min

Numerical Data (NetCDF)

S
EoE
=i=
Tile pyramid image
files (PNG)

6 min

JGN

Web server

Taiwan (2019)
<planning>

Mirror Website
_ (AsGC/Taiwan)
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Mirror Website
- (ASTI/Philippines)

http://himawari.asti.dost.gov.ph/
Launched on December 14, 2018

Philippines (2018)

APAN
(Maffin)

BB

HpFP-based file copy tool

(hep)
2 min

Mirror Website
. (NECTEC/Thailand)

Web server

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

Thailand (2017)

NﬁSciencec&ﬁd
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Access Speed

Access speedifs)

NICT 1.45
NECTEC 7.51 e
ASTI 2.77 e
NICT 6.37 |
NECTEC 2.05 (?rt;ﬂg:;

domestic)

ASTI 4.68

Principle Website
(NICT Science Cloud)

Web server

Mirror Website
(NECTEC/Thailand)

Web server

Mirror Website

4r\ =
Web server | Access speedis) & (ASTI/Philippines)
Web server

NICT 3.53
Internet
NECTEC 5.54 (Zhilippine)s
omestic

ASTI 1.79

ISGC2019@Taipei

NI

ScienceCloud



Virtual address (https://Himawari.asia)

http://himawari8.nict.go.jp

Web server

Internet
(Japan
domestic)

Virtual address **
http://himawari.asia‘o’

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

Web server

Internet
(Thailand
domestic)

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

Web server

Internet
(Philippines
domestic)
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Mirroring of “Himawari” images to Asian countries

JIMA

Himawari-8 - HimawariCloud

Principle Website
(NICT Science Cloud)

(2015~)
19 min I ——1 0.3 min

Numerical Data (NetCDF)

S
EoE
=i=
Tile pyramid image
files (PNG)

6 min

JGN

Web server

Taiwan (2019)
<planning>

Mirror Website
_ (AsGC/Taiwan)
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Mirror Website
- (ASTI/Philippines)

http://himawari.asti.dost.gov.ph/
Launched on December 14, 2018

Philippines (2018)

APAN
(Maffin)

BB

HpFP-based file copy tool

(hep)
2 min

Mirror Website
. (NECTEC/Thailand)

Web server

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

Thailand (2017)

NﬁSciencec&ﬁd



Mirroring of “Himawari” images to Asian countries

JMA
Himawari-8 —

Principle Website
(NICT Science Cloud)

HimawariCloud
(2015~)

%wm_» % 03 mir

Numerical Data (NetCDF)

S
EoE
=i=
Tile pyramid image
files (PNG)

JGN

6 min

Web server

Taiwan (2019)
<planning>

Mirror Website
_ (AsGC/Taiwan)
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Mirror Website
- (ASTI/Philippines)

http://himawari.asti.dost.gov.ph/
Launched on December 14, 2018

Philippines (2018)

> 5Mbps
(for real-time)

BB

HpFP-based file copy tool
(hep)

2 min

Mirror Website
. (NECTEC/Thailand)

Web server

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

Thailand (2017)

NﬁSciencecﬁﬁd



RTT (latency) and Packet Loss Ration
NICT (Japan) to ASTI (Philippines)

. |RTT (msec)
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|
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|
|
|
|
|
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E o |
£ |
60 |
. . . . | . .
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o 0 ]

|
I
| . |
-+ | Packet Loss Ratio i
12 i :
‘_-10 | |
= & | |
= | |
- . | |
| |
4 | |
| |
2 | |
| |
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M M M M M
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Throughputs measured by TCP(CUBIC) and HpFP2
NICT (Japan) to ASTI (Philippines)

llI

Night Midnight to Morning Worki g Time'

From NICT to Test server of ASTI (300 Mbps bandwidth limitation) - 03/09/2018
1000

100

)
2 10
E | |
- T | a "k *§ e
3
o
=
oo
2 1 NN I
ir= |
0o 1| 2
PP P P A A A A A A A A |A
M M M P Pl A M M M M M M M M|M
0.1 M M| M

Necessary Throughput for Himawari

Time (JST)

= HpFP1 (1 Mbps)épFPz with fair mode — Expected throughput (5 Mbps)
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Outline

* Introduction and experience of “Himawari real-
time”

e Tec

* Proj

nniques in “Himawari real-time”

ect to expand “Himawari real-time” to

Asian countries

* From “Global” to “Local”, from “satellite” to
IIIOTH

* Collaboration plan with ASGC/Taiwan
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Amaterass Web

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

AMATERASS

& BgiE
& PV IR
¥ wamsa
[ teEmiEssesE
=2 R

29 ipEELE

om n moeomasmamem

B SR ERKNC

X axL-—4
0 ss=mn

NEFEHRTYT

mZm -

NICF Science Cloud

CEReS
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Data is provided by Dr. Atsushi HIGUCHI (CEReS/Chiba-U)
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Himawari real-time Web (regional version)

MEFSEHTY T

EZE -

NICF Science Cloud

N | sz

Ver.1.2.1 S5£E5H 2018/6/19

warning

|
HHEE—% €2018 Google, SK telecom, ZENRIN 20 km L—1 | FUF#2#1
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Himawari real-time Web (regional version)

-®- Global Solar Radiation

il Photovoltaic Power

&5 Surface Air Temperature
[l surface Relative Humidity
B Nominal Operating

=2 surface Wind Direction
=2 surface Wind Speed

@ Himawari Satellite
X Hi-res Rainfall NC
X Weather Radar in Kochi
@ Weather Warnings

River and Basin

opographical Map, Plane Map

Search address

| Search |

IWC' Science Cloud

®
O

Heavy Rain [ om /)
Flood

Al #E>—5 02019 Goodle | 2kmL__— 1 | IS | HEOEDEESTS
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WxBeacon2

. (50US8$)
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Tiny sensor: WxBeacon2 (50USS)

WiFi repeater

WxBeacon?2

WiFi repeater
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Tiny sensor:
WxBeacon2
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LPWA (private LoRa) communication

IoT ensor Visual loT

\

Lon 2 SIGFOX
LoRaWAN
NB-IoT
' DASH?
LPWA
|Distance]
Zighce
7-Wave
! GreenOFDM Wi-Fi (e.g., IEEE

RPMA 802.11a/b/g)

Narrow <  |[Network bandwidth] —  Wide

Original LoRa Tester device kit

Beacon (time (transmitter, receiver): CitiScanner

location)

Relay station i 77 !
GPS(GNSS) D i
%
’ ]

No ACK Web server

oe% 00

Web application

Beacon transmitter

N£ ScienceCloud
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Ee———— ‘.-:.:: ' :
LPWA(LoRa) communlcatlon experlment In Chlkuma city
(March 2018)




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

@ Relay stations

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

Beacon transmitter

Web server
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Visual loT System Configuration

Transmission system

\.

( IP camera (ONFIV)

encode

N

WAN

(Edge computing)
H.264+HpV

Relay Server
T streaming protocol

H.264

Receiving system

Monitoring

N (2-10 Mbps) "

 Raspberry Pi)
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IP camera

Raspberry Pi (Water proof) (Normal type)

Raspberry Pi

ONVIF control

H.264 decode

Raspberry Pi

IP camera (PTZ type)

-56 -

ng ScienceCloud
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PLAN 2019

80 —~

10km

\_?SuenceCloud
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Multi-camera covering a whole city

2019/04/04 06:14:58

Z019,/04/04 06:05:53 2013,04,04 06:06:42

= Togura % Inariyama

2019/04/04 06:06:00 2019/04/04 06:06:00

2019-04-04 06:06:48 2019,04-04 06:06:13
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S . |
Smart Tourism
aurora real-time movie

Aurora camera




Smart Tourism
New aviation service (aurora information)

Aurora camera Polar route
JAL INTERNATIONAL ROUTES

S

NIC; ScienceCloud
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Multi- and Large-scale movies and images

Tiled Display Wall powered by “ChOWDER”
(in collaboration with Dr. Kawanabe, RIKEN/Japan)




Integrated Environment Monitoring System

Weather I 1
Station

Image/Video

NAS@Kyoto-U

— o
=

~

—

' server@ ' Google Cloud
NICT

Pre-processing Al processing
(detection of targets)

IP camera
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Commercial IP camera
ONVIF (profile S) required

Desk-top type
HIKVISION | .

Vhua, o wma B
& & & ‘/W y —e

300-1,500 USD b

Barrett type Dome type

@ P71z (Pan-Tilt-Zoom)
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Final Image of “Local” Himawari
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Outline

* Introduction and experience of “Himawari real-
time”

e Tec

* Proj

nniques in “Himawari real-time”

ect to expand “Himawari real-time” to

Asian countries

* From “Global” to “Local”, from “satellite” to
(lIOTII

* Collaboration plan with ASGC/Taiwan
— Plan & ldea
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Al for “eye” and “trajectory” of Typhoon

HIMAWARI satellite Total file number and size per year

Total file number Total file size
Full scale image for Al 900,000 90TB
Pyramid tile image 150,000,000 20TB

Full data

)

* High resolution pyramid tile image
generation

* Real time solar radiation image
creation using Al (original NN)

Typhoon prediction
based on Al

Full data

Web application
(Himawari real-time)
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Al for “eye” and “trajectory” of Typhoon

144 images 144 images 144 images
| vl vl v
2017/07/27 12:00 2017/07/28 12:00 2017/07/29 12 00 2017/07/30 12:00
3 :ES s,ywm@ - ¥ R s (D > " s e -0 da @ i

> zomowze 12:00:00 - . i
# : @ i o ; #f . 2017M07027 12:00:00 @
Ve Lo :

trajectory

prediction prediction prediction
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Al for “eye” and “trajectory” of Typhoon

Learning data set of

Learning data set of “eye”s of environmental data (input) Japanese
typhoon and typhoon trajectory meteorological
(output) researchers

Automatic detection of “eye” Prediction of typhoon

of typhoon using DL (e.g., trajectory from environmental

CNN) data using DL (e.g., RNN) Al 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

N‘IL{;ScienceCIoud
[——
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Real-time visualization of Himawari and Simulation

Himawari real-time Numerical Simulation in real-time

e Jpkzs-smmwEes €

¥ 017107425 12:00.00 ©
3 e

g, i
g ¥ &
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Taiwan Regional Himawari (real-time)

Small sensors Himawari satellite

Smart IP cameras

[ ] :l;—-' S — ) . .
| — ~— Computer simulation
_.ﬁ‘—’ T —
€ N e
- =B - ¥
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OFEHY -Amaterass H N T7AIL-hEI)Y—X—&

Pyramid tile Data Total file size Total file number |CPU core
image level interval | [TB/year] [billion/year]
Himawari 16 Level 10 10 min. 2.8 150 32
bands
Pyramid tile Data Total file size Total file number |CPU core
image level interval | [TB/year] [billion/year]
Himawari 16 Level 10 10 min. 2.8 150 32
bands
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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
IIIOT”

* Collaboration plan with ASGC/Taiwan

Thanks!
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