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HLLWEHR KA, BFEIKRICHIENG BE
® imKkID, tHF Dim>KID
® %I (UTC, B2 #), 0.01%))

@ N—h/LEER
@ BI]AREEEZR (BE-U, #5-D)
@ BHTEREITEER GEITAM-U, EITAM-D) (eg oRyr7—LOEEIL—L)
@ 7rh—RAV EEEZ S (NEU, NED [UAV, fiiZE])
@ THEAEIZR, UTM [FEE]

o FER{E (ERER [X,Y, Z], HREER [r, 6, h], #BER [r, 6, O])

® BENAH (X

[NOTE]

@ BEMARLDATERGE N: Northing
E: Eating
® mEFEHRCAETIE. ofE) J: Upward

D: Downward
UAV: Unmanned Aerial Vehicle
o 7'3_|'EJ - JEFE_ UTM: Universal Transverse Mercator
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Manned Aviation1.6% Rail 1.1% _ -
Md‘” gé . Emergency Response2.3% Spacecraft 0.1% QBICTﬁJE%%OD*&OFﬁi%
Critical Infrastructures 3.7% . .
GNSS Geomatics 3.9% \ @ NaV|gat|0n
Market Agriculture 4.8% @ Positioning
D . .
sgfgrt 5015 orones @ Timing
Total installed s 118 4
Maritime base: yﬂE?ﬁ‘ =4 AY)) ‘j:@
20.1% 53.8 min QLM EMIZEE
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® FHMZEMEFAREE
JAXAH BT XE IMR/IJERG
https://sma.jaxa.jp/TechDoc/
(f5) JERG-2-100-HB101 EEEEZR-BFRFAIA~T=27IL
JERG-2-153 {EmEIEIZAE

® NASAZHIDELT-FHERAD ERREE
FHT—IVATLEMEZESR
CCSDS : Consultative Committee for Space Data System
https://public.ccsds.org/default.aspx
https://stage.tksc.jaxa.jp/ccsds/ccsds/CCSDS _overview.html (F1X)

® FRINDFHERDEE

BN FEZECHRNEE

ECCS : European Cooperation for Space Standardization
https://ecss.nl/
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1) —REER
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- 7V ELMERE AR R
- B U EEEEER (MiEkE Y, GPS ZfEH. F)
- YRR R (R VEENE AR R, WA R, %)
B EERER (RX— T v A)
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i A2 SR
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- T T TR R. 7 T T ERERER
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Z EF %

TR AR R il 5 1) A AR ZE R B E U7 FEAE R, X # | $E{EL TOD FEAE R & TOD FEFE R
% Epoch OEF4/y A H ., Z iz Epoch @ | ~OEHO - H121%., HER DM
BEREmICEECIEBFMAIEL T5F | EHOMENLE
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HER % P A& HWERD A A FOWEITE L ElEEfmM A | W6S84 FFM {4, GRS80 #FH &%

T, MEKOEAENRKFTHLOLE LTHER, | HnasZ %N
UL FHER O 'O, ST B EsEhic —E

Definition Realization

Origin, Orientation, Scale, Time Evolution ® Reference station (example)
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Y EERR R BRI va g (A e —F)
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WEAKEE BRERR

ERR ~ LESHEDRERE)
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ISO/TC 20/SC 14 GNSST O o MKS

No i= Stage | #Ht] | 1T

1 |1518197:2015 TV FA—RRBIGCDBEF A Y —EX 1S 2020- | 2020
Space based services requirements for centimetre class FZ&F | 09-03 | BE#
positioning (R : H#HUECLAS)

2 |DTS22591 REEBERHIEEEAMATLOBEFH | DTS | 2020- | 2021
H—E X Space-based services for a high accuracy EE 12-02 | (TS)
positioning system with safety requirements (JCBREEH)

3 | CDC 24246 GNSSEIfI TR 2—DE 4 CDC | 2021 | 2021
Requirements for GNSS positioning augmentation centres FHEA Feb

@ | WD 24245 GNSSZEHET /A A A3—K (QBICIRZE WD | 2021 | 2022
GNSS receiver class codes EBXHR | June

® | PWI FEFEHRIRBEI+—< v (QBICIRE PWI | 2021 | 2024
Space-based services for positioning information exchange NP May

® | PWI BIEBIGI(PNT) —E X PWI | 2021 | 2024
Space-based positioning, navigation and timing services NP June

PWI (Pre-Work Item)—>N P (New Proposal)—>WD (Workng Draft)—>CD (Committee Draft)—>|S (International Standard)

D-: Draft, -C: with Comments

— TS (Technical Specification) ~7
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[S0/TC20/SC14/WG1 - HAR{XZR - SUAC &t

Space systems for Quality of Life (QOL) Bt e (RSl k)

Space systems and its service standards have been developed toward Quality of Life for Humanity.

Infrastructure: .
Earth Observation/GPS Sat, [ QOL CYCIe ] Irastructare:

\/a Observation/GPS Sat,
Ground Rad_er, Utllltles{ Utilities(Water/Elec/Gas),
Transportation(Bus/Railway),

- . Transportation(Bus/Railway),
eospatial Info. 1 i )

Party: Government, NGO, Natura DisaSter ssﬁagibg?ment, NGO,
Corporate(IT/Construction/ Corporate(IT/Construction/Ins
Insurance), Carriers, Residentd Space and Global urari‘?ce), C(arrier, Residents

<& Environment
$ X
&) R
% LIFE & HEALTH 4
\ . -
<<0 Information Da"y Life Making a C%o
ciiere . (_f?,»‘ K “ Reconstruction ?p
ST tabli : ’% Plan and Budget, %=
&N QQO ablish Equal Justice P get, P
@ (Judiciary) <. Management C}r
13- < -
3 %
QOL
fOl’ Publ.lc
. Service
e Humanlty (Administratioh) G’?
23 - ¥
<~ < C @c?/ . . . “‘?
o, (;r Diagnosis, 6@0 %5 Reliable Social Security Sytem oc$|nformation Gathering
% Making a 'F(I/O L and simulation of
?}, Evacuation

path/Destination
Infrastructure: GPS Sat,
Utilities(Water/Elec/Gas).
- Shelter, Geospatial Info.

Infrastructure: Earth
Observation/GPS Sat,

Airline (UAV,x’AierIan}e), QOE’ o< Party: Government/Police/
Utilities(Water/Elec/Gas), Disaster 5\» Defense Force, Medical, NGO,
Geospatial Info (SO ; .

P ) 0\ Corporate(IT/Construction),
Party: Government/Police/

Carrier, Residents
Defense Force. Corporate

(IT), Carriers, Residents
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[S0/TC20/SC14/WG1 7S5 2R = A 2 iIN—DX

EREGEMI Y — 2
FImRiE RS

ISO TC 20/SC 14/WG 1 has discussed the promotion of space-based services since 2011.

WEATHER FOMECAS AisTeaffic ﬂma\,.,.n\v i&

-

t SURIEILLANCE

npeiIvad

ih TRAW SFER
con RIS

C\N L
ENG\NGCW»“G‘

TRAFF ¢
AANWAG ETEWT

CRATICAL ASSETS
MoN:TOR NG
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3D HD Map
360° Sensing

3RITHDT YT
360EELYT o

\'%—
Hands-off single |1&ne drivin
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H B C{EHN S PPP-RTK;AI{:L 1ISO 18197:2015

CLASO AR THAPPP-RTKRIGZIFHFIZERLTLNS G EERESD)
5G T#ABEEINTLVS 3GPP FHKRIZHHIEIN TN,

BLE
PPP-RTK

- Geoflex http://www.geoflex.fr/?lang=en
- Sapcorda https://www.sapcorda.com/
- Trimble RTX Fast https:/positioningservices.trimble.com/wp-content/uploads/2019/02/Trimble-RTX-FAQ-2020-Brochure. pdf
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ISO 18197:2015 <[
’r 9 U r @3 A2k PWI Space-based PNT sy

Paolo Santato {1+ ISORREFHE LY (Matteo Natale KLYar2Ik)

HARIRZET2015F(ZFITLI- 1SO 18197:2015 o F A—A#GAIGI DR E 7| H
H—E X[ZxF HaA

[EREFEZILIRL . BRIEZEEZRAEAMEEOMELE YIRE(NSE)ZED
REThH5,

ZDFAI&IL. 1ISO/WD 24355 #EAMERDORITHIE RZH T C=dMELNA
LY, ZDREIE. RITHEERE(FTE)ZHN—FA3RELTHS. |

TC20/SC14 ZE£ME:
ISO 1819715 D RAAZY TIHMEIE TEHLA ., FTLULVREIR =1 2 81461
(PNT) Y —E X JIZBEYAATIZESH, ?
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ARYIN =D VS PWI {ZiE R

Miguel Ortiz &5 (T 7x)LRF) IS5V AMEFEHIEER (BNAE) DB

> IEC TC 80 (ftafif) A&
R B AR RIT DL T [ (RRAH) £F P15 ]

® NMEA-0183 [Z integrity domain D&z {TLT=LY,

® ISO TC204 (ITS) NExiL TS 21176 ZH1T
"Cooperative intelligent transport systems (C-ITS) — Position, velocity and
time functionality in the ITS station".
Software interface ELTDGNSST—4D=HDXTOMIIL
ASN.1( Abstract Syntax Notation One): Basic notation MD{T#%

® ASN.1
ESEEPIVE1— Ry I~ TOTF—SEEDORER - Toa—F -5k -
TA—FZRRT IREMNDORRGEETHD, YO VERDREREIC
KEFEET . BERESOLGVERZTAREET AR RAZRLT S,
(Wikipedia)

WITS
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ISO 18197:2015 B
FZAYUAOaXA Dk 1ISO WD24246 <

Geoff Reech K& (NASA) TC 20/SC 14:&RDERFADIE L E

BA MtDTC/SCTIE. fiUED L EICEAT HABERMMDET)TEH/N—TEXLY,
TC20/SC1ATHRYBLHELNH D, IEOERFTZITT.

[ZDOEBEMFIFIX, EELLNEWNRS,
ISODMDEZEERICHLT. HEFBAEWNIILENS, V—F =y T2 HIET S
RAEEMIZHBERS,
LURESDERIZEIZEST, COXILFABTIMMNRIZILIDIESS, |

TC 20/SC 14/WGI1T., ZOaArMEIHBEINT,
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ﬂé E @%ﬁ L/ L\EZJ*E%NATRFZOZZ PWI Space-based PNT s

FRRE NS

CGSIC NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov
REGPS Tectonic Plates: the U.S. and its holdings
FERERR Hawaii
North s

. Mariana
American Micro- L@ 340 —

. EURASIAN Y, AT i ' EURASIAN uerto
Terrestrial Plate T | S FE R
Reference Marianas 3 peUCA- ~ e _and the

Islands T, $He4 : 4 _ Us.
Frame and T PP Wi Virgin
Guam | e Islands
MATRF2022
'American4 > i CATRF2022
Samoa % PATE |
PATRF2022 |
© 2018 Plate Velocities in International GNSS Service Frame (1IGS14):
U.S. NOAANGS N Amer: 1-3 cm/yr  Pacific: 7-8 cm/yr  Carib: 1-2 cm/yr  Mariana: 1-4 cm/yr
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D L LEEAZ RNATRF2022

PWI Space-based PNT

fifti& D18 =

NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.y

4% (o
r?

CATRF2022
-

PATRF2022

NATRF2022

“

t=t,- At
(“the past”)

The relation of five global reference
frames through time.

Rotations are not to scale

Time “t,” when

all four TRFs and
IGS14 are identical.
(2020.0)

e 3T
e Present time

o X~ Ef

PATRF2022

\I PATRF2022

1GS14 frame

T

;X% e | ITRF2014
|

CATRF2022

U i’7 MATRF2022

%

t=t,+ At
(“the future”)

MATRF2022

—
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e e ~ ISO 18197:2015
| [ 25 < IAIN 2018 [Z T ISO WD24246

2018FE11 A IZEEFEfinEF=IAIN) World Congress Navigation Hh\5 & 7=

2018 N FE-FHiEChESNT-, EEEBIZT. HERZZRDEN

BROEEEZZRDERIHY. EEIL, o HEF R present time
o ok e e ® 3Rt (4 RITTIFAELY)

201 EDEZETIE., fEDRZEITHERTEEL, ] o HERE)

ELVSFERMHoT=,

The 16th World Congress of the

%\ International Association of Institutes of Navigation 2018

B

| Slﬁiﬂﬂ.lﬂchﬂ—ﬁﬁuv,.anﬂ Practice to Resilient Navigation

oae 28 (wed) November - 1su) December, 2018

vee Makuhari Messe
Host institute Japan Institute of Navigation (JIN)
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ISO 18197:2015

EIRREMBEEZRT ERE SO WD24246

MEDZEZHERTA-OICIE. BRHROEEZEZFRATLIVLELNH D,

1ISO 19161-1:20201%, = RZEHR (ERELZ) (L, BRITTHAHAERTEL TS,
JGD2011 DB IE AN ZEE SN TLNAD H?

FLEDREZHRT B-OIZIL, HEFR (present time) EFEZDBEDH B,

Hh % 2 B
A

JGD2011
HA

.

B

. Present time

NATRF2022
KEIRL

> BFFE
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ISO 18197:2015

iﬂ%ﬁ%@]%ﬁ 9I jj*i:_tt ISO WD24246
| ¢ S ITRF
X T, 1+D R, —Ry \ /X, Sy
(Y2)= Ty |+ =R, 1+D R, (}’1)+ Sy
Zo T, R, —-R, 1+D]\Z; S,
DIk Y [Bl%x E H

EDRE2IZHERT AL FHZHLET HETHL,
=L BRI RET S, BETMICHRIITNIE, FIATES,

= Navigation 3 EELTIE. EXREIEL . Present Time @)
SHITEIELR#TES,

=




[TRF (& WGS84 O)'ft;é-l'e‘: 7:5: ‘5 fd: LY Pwi Space-based PNT -;-;?i

® ITRFIX. A—Y)YFEMEERINTLS, BE-BEFRITTELL,
ITRF-LatLonHt FEDEZAHHHHY. FRTE TIXLLY,
L, —DO DI EF (datum) THHO T E AT LTIEALY,
ST, ITRFIZHEVATLTH S WGS84 DREBICIEIESELY,

Frame z E”ipSOid

X

Y
@ JAIETIE. IJGD2011l ELVSHREV AT LNEEZE LTINS,
BEELA3D-HDY Yy T+ A HBIE12T IJGD2011 MfEHNTLNVS,

@ BENDHECGER -MEBE) Tldk. WGS84 LLVWS#E AT LMNEDHLTLNS,
X, KEFEE IBZEREIEHRE (NGA) DEETIZH S,
LAL.WGS84IZIE., tH RIS R EFDILGENSHEFIAH D,
KEDEZENNBEFBIIETLTLNS,

® HAMDIISH Blth/EF(datum)im &, BIREDARREZHRBAT HDIZ&RID,

® BB RDARIL: -
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fin;&E #E (Navigational reference) MfEIL ()

PWI : Space-based positioning, navigation and timing (PNT) services |2 AR,
ISO/TC 20/SC 14/WG1h BIRZE, ISO 19161-1 Geodetic reference EFEF,
FITEE 20245, E X B1E 20344,

World Terrestrial Reference System (WTRS)
HR Bk E R R e

GRIM R +-1) . (FFR)
a—91)yk (R 5-2) Present
GRS80 .
L—L SHE I P £ Time
ITRF S EThR : 1565

WTRSIX. WGS84Z# & T Hiaa T AT Ls
FREBEBILFTECTEREER, (TT5EEE. FRALEITRFE#AT S,
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