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ISO/TC 20/SC 14/WG 3 (D
ISO/TC 20/SC 14/WG 4 (D
ISO/TC 20/SC 14/WG 5 (D
ISO/TC 20/SC 14/WG 6 (D

ISO/TC 20/SC 14/WG 7 (D

ISO/TC 20/SC 14

Space systems and operations

Title

Chair's Advisory Group

Terminology task force

STRAG - Reference Architecture Advisory Group
Design engineering and production

System requirements, verification and validation, interfaces,
integration, and test

Operations and support systems

Space environment (natural and artificial)

Space System Program Management and Quality
Materials and processes

Orbital Debris Working Group
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Downstream space services and space-based applications
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Service Location
Server Client
Downstream space service Space Terrestrial
Upstream space service Terrestrial Space
In-space service Space Space
Y
¥4% In-space
service
Terrestrial
surface Upstream

Space service --- service using space segment as part of system

space service

Space-based application --- application using space service
Downstream space service --- space service to direct to terrestrial surface from space for end users
Downstream space-based application --- space-based application using downstream space service

In this document,

terrestrial is an antonym of celestial
and includes land, maritime,
aeronautical, and near space which
is close to the surface.



WGS [FHAAY—EX]

Downstream space services and space-based applications

Space weather

Aircraft service

Spacecraft service

_—

Q@ Maritime service
; @ @ Rail service

4
Environmental management S CEEEIEERE

Travel service

Personal mobility

Snowplough Public transport Precise farming

service management 7
o o]
) IS

Ik
Civil engineering ASset manasement

@ Tele-medicine

oo

Tele-education

oog

Transport service

Emergency management

Resource mining

Power management
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(example 1)

(example 2)

(example 3)

(example 4)

(example 5)
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ISO/TC 20/SC 14/WG8
Downstream space services and space-based applications*

PNT/GNSS Remote sensing/ Communication Space weather
Earth observation using space downstream
systems applications and

effects
Space-based

application

Space-based
application

Hybrid space-based application

Hybrid space-based application

i
Hybrid space-based application

Space service n°1 Space service n° 2 Space service n°3 Space service n° 4

* for Land, Maritime, Aeronautical, Space domains
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and Timing
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. Messaging with Search and

positioning information

: One-way messaging or broadcasting

: Two-way communication

rescue

: Timing (time and
time interval)

: Single frequency band

: Dual or multiple frequency band

: Code-based
positioning

: Single frequency ranging

: No augmentation

Point positioning

: DGNSS OSR corrections

DGNSS

: SSR correction without fixed phase range

1S018197§5.4.1

: Dual or multiple

: No augmentation

Dual frequency

frequency ranging

: DFMC SBAS Ditto
: SSR correction without fixed phase range | 1S018197§5.4.1
. Phase-range : No ranging : Input SSR / Output OSR correction
SOENTIOmITE : Single frequency ranging : OSR correction RTK, NRTK
: SSR correction PPP, PPP-RTK
: Dual or multiple : OSR correction RTK, NRTK
frequency ranging : SSR correction PPP, PPP-RTK

[NOTE] RTK: Real-time Kinematic, OSR: Observation Space Representation, SSR: State Space Representation
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*» 6.9.1 >Nation-and-regions

The-third-and-fourth-items-of-Table-6.9-1-shall-be-+
defined-as-the-reference-coordinate-system-of<
Tespective-nations-and-regions.<

= 6.9.2—~Crustal-deformation-correction+

The-crustal-deformation-correction-as-the-sixed-item~-
of-Table-6.9-1,-shall-be-defined-as-the-difference-of-
coordinates-of-the-secondary-realization-from-
coordinates-of-primary-realization,-which-is-defined -
in-1SO-19161-1:2020.<

1SO/CD 13657 i

-

= 6.9>Coordinates(G)«

The- content- and- format- of- the- Coordinates- (G)-shall- be- as- shown- by- Table- 6.9-1.- The- dynamic-

coordinates-are-detailed-representation- considering-crustal-dynamics.:- This-representation-can-be-

BlgRcm7+—<y b

applied-onto-not-only-stationary-features-but-also-moving-features,-instead-of-Measurement-(B).<

Table-6.9-1-Coordinates-(G)-

..I..
No Item<’ Byte-size<’ Contents’ Data-type<’ Bit-size<
1«7 | Message-type<’ 1< Ox07< unsigned-char<’ 8«
Hour- 000000-t0-235959,-BCD-
Minute-- 3« unsigned-char<’ 24
Time-of-day<’ Second: 0xFFFFFF : Inwvalid«
2. |
(UTC)< Under- 00~-99,-BCD+ ]
Second< 1< unsigned-char<’ 8
0xFF : Inwvalid:
3« | Nation-or-region<’ 27 See-6.9.1« unsigned-int«” 16+«
2 Coordination-systems- 1< See-6.9.2¢ unsigned-char B¢
Double-precision-
floating-number-[-*]<’
Latitude< 8« IEEE754-2008,- double<’ 64
3- binaryo4<
5« | dimensional-
Position<’ 264-1- 1 Inwvalid<
Longitudes- 8« Ditto- doubles 64
Height: 8« Ditto,-Unit-[m]- doubles 64
Crustal- Latitude«’ 8« Ditto,-Unit-[*]« double< 64
deformation-
6+ | correction« Longitude- 8« Ditto,-Unit-[*]< double<’ 647
See-6.9.2< Height< 8« Ditto,-Unit-[m]<’ double< 64
7« | Geoid-height+’ 8« Ditto,-Unit-[m]+«’ double+ 64
Check-sum+”’ Check-sum-of-item-no.-1-| unsigned-char+ 8
B8« 13
to-7.-(see-Note-below)-
Total<’ 65 - - 520

Note:-The-check-sum-includes-a-Header,when-these-data-are-connected-just-behind-the-Header.-

11
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Land Marks and Check Points

selected to identify clearly in the
imagery captured by MMS;

v Corners of parcel lines

v Manholes

v Corners or edges of gutters

H i

FIG Working Week 2011
Bridging the Gap between Cultures
Marrakech, Morocco, 18-22 May 2011

O

VYT T —

b Fi=

Wharid's Lesd |

Land Mark Update Method

g Gaospatial Grolup

(1) 3D Coordinates of GCP

(Observedby GPS and/or TS)

1

:..'-"

-
T

___|-I1I L L1l

.'(5) Land Mark Point Coordinates

§1?
' 3
g
g
£
|
s

(S)Corection of MMS

) (Dlﬁelmcs between the GCP and the

vehicle trajectory g i) Position Correction Vector
)1 |El"ﬂ'1l&l|( coordinates)

U i
I > Vehicle Position of
""""" : original

(4)Corected vehlcle position .

by adding position comecion vector

AT
& PASCO CORPORATICON 2010 -8-
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Space systems for the Quality of Life

Infrastructure PNT, RS, Utility (Water/Elec/
Gas), Transport(Bus/Rail/etc), GIS

Entity Government, Carriers, Corporate
(IT/Construction/Insurance), NGO, Residents

o
O°
.o
éé
g
S

Q'c-’ Plan, budget,
(=] and management

Information

gathering

management

Infrastructure PNT, RS, Utility(Water/Elec/
Gas), Transport(Bus/Rail/etc), GIS

Entity Government, Carriers, Corporate (IT/
Construction/Insurance), NGO, Residents

Sustainable

Development

Health
Daily life \

QOL

Of

Society of Trusty

Space
for

‘ %&P Emergency

response Demolition

T

Evacuation path

and dest:inaiiy

Infrastructure PNT, RS, Transport,
Utility(Water/Elec/Gas), GIS

Entity: Government/Police, Carriers,
Corporate(IT), Residents

L—

Reduction
Forecast and check
Contingency plan
implementation

t
y

Death

Infrastructure PN, RS, Utility(Water/Elec/Gas),

Entity Government/Police/Rescue, Carriers, Medical,
Corporate(IT/Construction), NGO, Residents
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Needs of standardization for QZSS Space

In IEC 61108 series, QZSS receivers are not standardized yet. Standardization is needed about QZSS. QOL
Document Title
IEC 61108-1 Maritime navigation and radiocommunication equipment and systems - Global navigation satellite systems (GNSS) - Part 1: Global
:2003 positioning system (GPS) - Receiver equipment - Performance standards, methods of testing and required test results
IEC 61108-2 Maritime navigation and radiocommunication equipment and systems - Global navigation satellite systems (GNSS) - Part 2: Global
:1998 navigation satellite system (GLONASS) - Receiver equipment - Performance standards, methods of testing and required test results
[EC61108-3 Maritime navigation and radiocommunication equipment and systems - Global navigation satellite systems (GNSS) - Part 3: Galileo
:2010 receiver equipment - Performance requirements, methods of testing and required test results
IEC61108-4 Maritime navigation and radiocommunication equipment and systems - Global navigation satellite systems (GNSS) - Part 4:
:2004 Shipborne DGPS and DGLONASS maritime radio beacon receiver equipment - Performance requirements, methods of testing and
required test results
IEC 61108-5 Maritime navigation and radiocommunication equipment and systems - Global navigation satellite systems (GNSS) - Part 5: BeiDou
:2020 navigation satellite system (BDS) - Receiver equipment - Performance requirements, methods of testing and required test results
IEC 61108-6 Maritime navigation and radiocommunication equipment and systems - Global navigation satellite systems (GNSS) - Part 6:
:2023 Navigation with Indian Constellation (NavIC) / Indian Regional Navigation Satellite System (IRNSS) - Receiver equipment -
Performance requirements, methods of testing and required test results
IEC61108-7 Maritime navigation and radiocommunication equipment and systems - Global navigation satellite systems (GNSS) - Part 7: Satellite
Ready Based Augmentation Systems - Receiver Equipment - Performance requirements and method of testing

IEC 61108-8?
New Proposal

Maritime navigation and radiocommunication equipment and systems - Global navigation satellite systems (GNSS) - Part #: Quasi-
Zenith Satellite System (QZSS) - Receiver equipment - Performance requirements, methods of testing and required test results

15
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Maritime Laws and Regulations

UN(%LOS

(

Under discussion
for Y2028 mandatory I

INTERMATIONAL
MARITIME
: ORGANIZATION

code
@ FAL  [5 CLC s MARPOL fis, SOLAS M
......................... LLMC STCW
............................................................ COLREG
— ISM code
Tire | Goals l ISPS code
Tire Il

Issues Certificates

»
=

Rules and regulations for ships

Vessel vetting

Tire V

Industry practices and standards

IMO . National Administrations/Class Industry

Maritime STATES
as Flag as Coastal
State State
. Port State
Regsters Control and
ships and
enforces on
enforces T
; ships in
state’s laws
coastal
of them
waters

!

Ships

!

Management

s & [

{ 4 International
L Labour

wLVJv Organization

Ratify ILO
conventions
conventions &y

« PSC
« Flag
« Class

4 Vetting/Inspection h
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3GPP
API
CCSDS
ECSS
FIG
IEEE
ICG
ION
IEC
ISO
NMEA
0GC
PPP
RTCM
UN

=h
%%EEI

[

3rd Generation Partnership Project (Mobile Communication)
Application Program Interface

Consultative Committee on Space Data Systems, FEHT—2AVATLEBEZES

European Corporation for Space Standardization, BXWFHIZE LI HEE
Federation Internationale des Geometres, [E &8 =& &S

Institute of Electric and Electronic Engineers, kKEEREFILFE
International Committee on GNSS, FIE£ A\ ERFEEE S (EFEES)
Institute Of Navigation, K E;EFE&

International Electrotechnical Commission, Eff ERIEESE
International Organization for Standardization, [EfR{E#E{bLH#4E

National Marine Electronics Association, Xl E FHRIHE

Open Geospatial Consortium

Precise Point Positioning, #5223 B4 845

Radio Technical Commission for Maritime Services, JBEEERITEZE &
United Nations, E[FES

UN-GGIM UN Global Geospatial Information Management
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