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The Worst Tsunami Disaster

The earthquake hit at just before 1am GMT on 26
December 2004. The magnitude 9.1 earthquake struck
30km below the surface around 160km off the western
coast of northern Sumatra near Banda Aceh.

» Loss of over 230,000 lives

» The displacement of over 1.6 million people around
the Indian Ocean

» Environmental Damage

» Psychological trauma

> estimated economic losses of $14 billion.

Source: BMKG https://www.thailanddiscovery.info/thailand-boxing-day-tsunami-rememberance/
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2011 Great East Japan Earthquake (311)

References from Japan Meteorological Agency (JMA)

The most poweﬁ&earthquake}\hlt Japan as
perlenced by the survivors

https://www.data.jma.go.jp/svd/egev/data/en/tsunami/Less
3/11 - The Tsunami: The First 3 Days | NHK WORLD-JAPAN On Demand

onsLearned_Improvements_brochure.pdf
https://www3.nhk.or.jp/nhkworld/en/ondemand/video/3016087/

https://www.ibtimes.co.uk/2011-
earthquake-tsunami-60-powerful-
photos-disaster-that-hit-japan-five-

years-ago-1548255 B [

Hcience that

el Tsunami Observation

https://www3.nhk.or.jp/nhkworld/en/ondemand/video/2090024/
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Problems of Early Warning System

* Difficulty in reaching the people at risk or reaching to the “the Last Mile”
 How to send alerts to people in the risk zones?

* Shutdown of power and communication systems due to Earthquake, Tsunami etc.
* Alerts can’t be sent effectively
* Mobile phones, SMS, Internet, and Social Media may not work

* Even if a mobile phone is working, due to bandwidth congestion, communications may not be
established on time

e Delayed arrival of alert message

e How to deliver the Warning Message to Millions of people in the affected area?

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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Why Sate ?

lite-based Message Broadcasting Usefu

* |t can reach people in the affected area at the same time

e System can be designed to send messages to people only in the affected
area

* Geo-Boundary, Geo-Fence, Location Based Services

No bandwidth limitation
* Only one-way message from satellite to receiver, like radio

* During huge disasters like tsunamis and earthquakes, mobile phones may
not work, power failure and damage to infrastructures are very likely
e Telecom based systems like phone, internet, SMS, and SNS may not work

e But, this will not affect satellite-based systems as long as the user device has power

* |t works even if a mobile phone does not work due to bandwidth congestion or power failure
to the cell base-station.

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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How can it be implemented?

* Warning Message Generation
* Format the current warning message to fit into the EWS message format
e Standards are now being developed

e Protocols will be defined
e Such as CAP (Common Alerting Protocol)

* Send the message to QZSS control system in Japan for broadcasting

* Warning Message Reception

* |t requires a GPS/QZSS receiver that is capable of receiving QZSS EWS message
* At present few mobile phone devices has this capability
* In the next few years, many mobile phones will be capable of receiving EWS message
* GPS/QZSS receivers are getting cheaper
* Low-cost devices are just a few tens of dollars

* Requires Software applications to be developed
 HW device makers are publishing SDKs to get EWS

e Use of Common Alerting Protocol (CAP)
* Base system shall be maintained

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide : 6
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GPS/QZSS L1C/A Signal Structure (Satellite Side)

L1 Carrier, 1575.42Mhz
Carrier Signal

>
I N
[ 1. Clock } e ™ g™ P
GPS /QZSS L1C/APRN Code, 1.023Mhz 4
Atomic Clock PRN Code
Rb or Cs Clocks !
L1 Band GPS Signal
x1/204600 »O

Nawgatlon Message Data, 50bps
Navigation Data

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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SBAS / L1S Navigation Message Format

» SBAS and QZSS L1S signal structures are similar to GPS/QZSS L1C/A signal structure
» Only the Navigation Message Rate is different

» GPS and QZSS L1C/A Signal Navigation Message Rate is 50bps

» SBAS and QZSS L1S Signal Navigation Message rate is 250bps

Preamble M_?ssaege SBAS Message CRC
8 bits B3 212 bits 24 bits
6 bits
Preamble Message L1S Message CRC
3 bits Type (For Sub-meter Accuracy) 24 bits
6 bits 212 bits
Message DC Report (Japan)
Pr;abril::Ie Type EWSS Message based on CAMF (Outside Japan) 2::;5
6 bits 212 bits
Data Rate :250bps EWSS Message: Early Warning Satellite System
Symbol Rate: 500sps (1/2 rate FEC) CAMF: Common Alert Message Format

DC Report: Disaster Crisis Report, QZSS uses the term DC Report instead of EWS.

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide : 8
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4—— DIRECTION OF DATA FLOW FROM SATELLITE; MOST SIGNIFICANT BIT (MSB) TRANSMITTED FIRST
< 250 BITS — 1 SECOND >
|
3X9BITS 80 X 1 BITS
15 +—r 227
81 211
1 9 18] 22 42 | a4 54 97 [106]113 |123 |127 | 131 215|221
PAB | MT | Re |De At It | Sparel | Co Ot De|[Ma| Ep | U | Ul | PI Spare2 | Vn CRC
8 | 6 |3]|a 20 2| 10 9 16 9|7 |10]|a]a]|2 4 6 24
BITS | BITS [BITS[RITS|  BITS  |BITS| BITS | BITS BITS [BITS|BITS|BITS [BITS|BITS | BIT BITS |BITS BITS
\
Preamble DC Message Data CRC
0
8 bits 212 bits 24 bits
D U

https://qzss.go.jp/en/technical/ps-is-qzss/is_qgzss_dcr_008_agree.html

https://qzss.go.jp/en/technical/ps-is-qzss/ps-is-qzss.html

Can be transmitted once every 3 seconds without
impact on the L1S accuracy performance.

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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Table 4.1.2-5 Parameter Definitions (Earthguake Early Warning) (1/2)

9 4
Earthquake Early Warning Message Format
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Parameter

Description

Effective
Range

Number of
Bits

LSB

Units

Table 4.1.2-5 Parameter Definitions (Earthquake Early Warning) (2/2)

PAB and MT
See Section 4.1.2.2.

Effective  Number of LSB

Re

Report Classification
1: Maximum priority
7: Training/Test

Parameter Description Range Bits Units
Seismic Intensity Lower Limit
H See Table 4.1.2-8. s 4 -
ul Seismic Intensity Upper Limit 115 4 .

See Table 4.1.2-9.

Disaster Category
I MRS RE SRS

AtMo
AtD
AtH
AtMi

At

Report Time
The UTC time when JMA issued the
information.

month

Forecast Region_Earthquake Early
Pl 1 Warning (Region 1) 0-1 1 -
See Table 4.1.2-10.

day

hour

minute

Forecast Region Earthquake Early

Information Type
0: Issue: 3#
2: Cancellation: Hiif

Pl 80 Warning (Region 80) 0-1 1 -
See Table 4.1.2-10.
Spare2 Spare2 - 4 -

Fix to "0" for spare.

Sparel

Sparel
Fix to "0" for spare.

Co_1

Notification on Disaster Prevention
(Information 1)
See Table 4.1.2-6.

0,101-500

Co 3

Notification on Disaster Prevention
(Information 3)
See.Table 4.1.2-6.

0,101-500

ot H
Mi

Occurrence Time of Earthquake
The UTC time when the earthquake
occurred.

Depth of Seismic Epicenter
The depth kilometers of hypocenter.

It is "501" if the depth is more than 500
km, and "511" if the depth is unknown.

It is 10" if Ma is 10",

1-31

day

0-23

hour

Version Number
e
The version number of IMA-DC Report,
which is used to judge whether IMA-DC
Report can be used or not.
JMA-DC Report can be used only if the

0-59

0-501, 511

minute

km

Vo receiver supports the version showed in 0-63 6 !
this section.
JMA-DC Report shall be transmitted in
upward compatible. Set a transitional
period if upward compatibility is not
available.
Reserved Reserved - 6 1
CRC

See Section 4.1.1.3.

Ma

Magnitude
0.1 unit of the magnitude.

It is "101" if the magnitude is more than

10.0, and "127" if the magnitude is
unknown. It is “10” if IMA issue
Earthquake Early Warning by
assumptive hypocenter.

1-101, 127

Ep

Seismic Epicenter
See Table 4.1.2-7.

11-1000

[ S RS HHE S HE )
B S R
Co

5 FEEH] - AtMo B AtD A AtH BE AtMi 43
Display L4 - Ep
example HIERH AL DB H B M, 47

E X (km) : De

</ =F2—F:Ma

RE(TIR) : LI

BE(ER) : Ul

Pl

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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EWSS Related Documents

13-0Z85-DCX-002

EMERGENCY WARNING SATELLITE SERVICE

Quasi-Zenith Satellite System COMMON ALERT MESSAGE
Interface Specification Quasi-Zenith Satellite System FORMAT SPECIFICATION
DC Report Service Interface Specification

Issue 1.0 January 2024 /
' S'Q - H- I DCX Servi
I ZSS DC 0 3) ce

(IS-QZ55-DCX-002)

(May 30, 2024)
October, 2024

Cabinet Office
Cabinet Office

#EUSpace

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide - 11
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QZSS DCX and CAMF

In the format of MT44, the 10-bit Satellite Designation (SD), 122-bit Common Alert
Message Format (CAMF), and 74-bit Extended Message fields follow the MT field.

il

h

250 BITS

F 9
L 4

DATAFIELD 212 BITS

1 9 15 23 147 221 22T
Pag | mT | 5D CRC
8 6 i Common Alert Message Format 122 BITS Extended Message 74 BITS 4
BITS |@TS | BITS BITS

Reserved GRITS —

Mandatory Fields

105 bits 17 bits
122 bits
16 bits - 17 bits - 49 bits 17 bits
'
L \s
& F & > & 3
& & 2 o &
-‘h@ b§ {‘qun' "‘:b '}Q
_é,-z?*" & o &
N ?bb

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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» Current Early Warning System

R
H@es drill
R RNEFT T

message
on signage display

Alarm, Evacuation
Guidance

)

Siren

Prediction and
Warning Center
(Sub Unit)

Tide gauge sensor

Seismometer

Flashing light

L Ty

Prediction and
Warning Center (Main)

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp

Slide : 13



CS i Center for Spatial Information Science [ =y =

The University of Tokyo (:_ ’ THE UNIVERSITY OF TOKYO

QZSS Early Warning System
mCm

7 ‘ EIH |

R RNEFT T ‘
Showipg message
on signage display

Alarm, Evacuation
Guidance

»

> ' >
llIl\llI-- b\o F 3)
L] ’ S .
h Prediction and N Siren
Seismometer Warning Center
(Sub Unit)

e Flashing light

Tide gauge sensor

L Ty

Prediction and
Warning Center (Main)

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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QZSS EWSS Demo: System Architecture
ars°
us%
““
“‘“ ’ ) / EWS Message \

L Decoding )
( GNSS )
e— L (Pos. Vel.,Time) )
& i o o Coding Interface ‘
i O ower

QZSS Control Office
Japan

7

Send Message

3 WiFi/BT
Other

Send confirmation of
EWS Message receive of message
Generate Early Warning Message .

(Natural Disaster, Man-Made Disaster etc.)
Government Authority in Nepal

Alarm, Evacuation Flashing light Siren Showing message
Guidance on signage display

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide : 15
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DC Report message output from a receiver

* DC (Disaster Crisis) Report Message Format
e QZSS uses the term “DC” instead of EWS.
* All output data shall be interpreted as ASCII characters
* The beginning of the sentence is identified by message header "SQZQSM*

 Satellite ID is 6 LSB of the 8 bit which represents PRN ID of the L1S signal
* PRN 183 =»0xB7=>» 10110111, = 110111, (Take 6LSBs) = 55,
* PRN 183 corresponds to 55

* Two binary data "00" are added to 250bit DC Report Message at end of a
message to make DC Report 252bit data

* A carriage return code (CR) and a linefeed code (LF) are added at the end of
the sentence

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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GNSS Navigation Data Bits (QZSS L1S Bits Highlighted)

## denotes data received on subChn

[ Stip Parity Bits

g MSG DATA [* denates invalid words)
BDS ZB1D2 0O 144 339018BF 2ABD 38D 2 35600070 O033F 448 10595532 15655548 15565548 15555548 15555548 1565554B
BDS JBIDZ2 0O 144 J39018BF ZABDONDE 18040029 013030 0F OES15532 15555548 15555548 15555548 15555548 15555548
BDS EBIDT O 1 J390718BF 24920010 06071531 2F055F5E 2EQD06CE 3DC329013 20438097 30000245 20744080 0C000713
BDS 9B1D1 O 1 J390718BF 24930010 060715931 2F045058 24000643 2DC3290139 20438097 30003347 28400040 0D2CET49
BDS 16B1D1 0 1 J390718BF 243300710 06071597 2F3E70CC 2C0D0SES 30C33013 20438057 20005243 381 01FDT 3DAA2154
BDS Z7B1D1 0 4413 33304869 2AR3375E OAEASASE D02409F OBFEEZDT 011233CE 091A4370F 3FD4R408 DOEBZ21C 230ECFYF
BDS 29B101 0 1 J39018BF 24331015 060715931 2F00N1055 01000539 30C39019 20438097 30001340 246040350 020C81C4
BDS 30B1D71 0 1 JF9018BF 249331015 06071591 2F3A0ECC 20000543 30C33019 20438057 20001340 27384044 DZ2E 40754
GAL I EIB O E1 C10E2530 BCEAVIDT 00209006 AA0R0000 81FBCO00 00000024, AAAARB0 7 DEFF4000
GAL 11 E1E O E1 (10E2530 ESASFESF 00184773 AAQ4CO00 AB2BCA00 Q0000024 ASAATSZ0 2EBF4000
GAL 24 E1E O EQ (0355555 AEAE655 REEREG5G 513E 0000 AE 7EC000 00000024 AddA7EAS OFBF4000
GAL 36 E1E O E1 (10E2530 SECO33C3 00173543 AA04C000 A7F2C000 00000024 AsAAGDCE YE3FA000
GLO ZL10F -4 9 3/3883 4033B1C:Z FEB4BFBE 31FR0300
GLO 1T L10F O 2 h/3886 10CY044E BCESOR3E 45013300
GLO 12L10F 1 14 2/3831 7RA0Z383 44508BE0 300971000
GLO 200L10F 2 14 253880 7RR02183 44503BE0 3003F 2300
GLO 21L10F 4 10 5/3834 SEBECE370 92610308 03E02000
GLO 22 L10F -3 2 B/3886 T0CF0402 10191034 62BE7200
GFS SLICA O 3 22C04F34 ZEBERB 44 000BYADT 3DC2DYEE SBO02C9E1 IEEBE47C 07E5VFES 946EE735 BFESB 352 BFFESAA0
GPFS 18L1CHA O 51341 22C04F34 ZEBEZD14 14024503 33066C93 3FR20032 AB4ITBO0 34094520 F1TAEFOFD 24C834B4 3DO00ALS
GFS 21L1CA O 3 22C04F34 ZEBEBE 44 O00OCCACZ EBSEAFEA BFABNS93 3A50F3CE B452332F O00ATACY IFEQFSEA B0 ARARTF
GPS 26 L1CA 0 3 22C04F 34 ZEBEAB 44 IFF32FEQ B2914973 0005334E SECTEET10 0AF3I0232 S1EE0N 5 BFEVEFIC 2DC27483
GPS 27 L1CA 0 3 22C04F 34 ZEBEAE 44 3FFESRA0 0E03E48E B00F0ACT 35171963F OVE3CHCD 95320053 IFEIDES2 SE2R4A47
GPS 3T LICA O 3 22C04F34 ZEBERB 44 3FF26506 BAF2064C 3FF23304 00404A0C 04623103 8B7S0BAY JFEAGCDE 87425710
(3255 1 L1s 0 43 QeaDFR4E D18002C3 F2RE30CE 115481F3 B0SFCADE 21410648 EA50001 3 7E FOE3E
(255 1 L1044 0 K] 220048424 2EBEB3FE IFDY70DEBF 2051 FABC JFF28752 AAZTEAEC NE0F 7023 0D 2EBAED IFF4478Y ZEVBFTAR
@55 3115 0 43 9aa0ER4E DTB00ZCT FAA380CE 115AB1FY SORFCADE 214710648 B4500013 7B F0E3ET )
LESS 3104 0 3 EEED.&-.&.E'I .&EEEESE? DDEESEEE E.-'-‘-.EIEI?E?F 3FEFEI?F? 031331 ?4 J0E1EFC3 3F4~ﬁ.841 3 AFFAZDFO 2EVDESYF
QES5S TLICA O 3 22ED.*3.-'3.E'I AEBESIZY M D?EEIEEI 25981 Cab EI:IE'EIEIEIEE DSEE?EDE 2030 ayFF EEEDBEEE 200z1FAR 2E40007C
SBAS 128 L1CA 0 4 3412C00B ECDFFFFD SFFDFFFC 3000DFFD FFDFFOFF DFFDEFAZ BBEBFFFF C4426C31
SBAS 137 L1CA O 2 340380FFD FFDFFCO0 SFFDFFDF FCO040001 FFDFFDFF DFFFEBAT BBAABBEE SBAABED T

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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@ COMS5 - u-center 20.01 - [Messages - UBX - RXM (Receiver Manager) - SFREX (Subframe Data NG)]

D Fie Edit View Player Receiver Tools Window Help

U-blox Screen Shot

DEE - &
2 & HOEE- E-E~-m-~ B0 m&
Wivilel @& =-w- < E L
£ - it
-~ RATE (Rates LIBY - FiXM (Receiver Manager) - SFRBX (Subhiame Diata NG 55
- RINV (Remote Inventon,
RST (Reset
# denotes data recsived on subChn [ Suip Parity Bits
SV MSG DATA [* denotes invalld words]
EDS 2B1DZ 0 144 383018EF 208D 380 2 35600070 0N33F448 10595532 15555548 15555548 1556554F 15655548 1655554E
 TMODE (Time Mode BDS 30102 0 144 389018BF 24BD01DS 18040029 01 309D0F 0E 815532 15555548 15555548 15555548 15555548 1555554B
o e er BDS 6B1D1 O 1 389016BF 24980010 06071591 2F0S5F56 2E0DDSCA IDC39019 20436097 30000345 20744080 0CO00T13
TMODEZ (Time M EDS 98101 O 1 389018BF 24380010 05071591 2FO45058 240D 0549 3DC39019 20438097 30003947 25400040 ODI2CE 149
TMODE3 (Time M, EDS 16EIDT D 1 383018EF 243800110 05071591 2F3F 70CC 200DOGBS 3DC3A013 2D43BDS7 30005843 38101FD7 3DAAZIE
TP (Timepulse EDS 27E1D1 D 4413 38304869 206837 IAEAGASE O02ADSFS DEFEEZD1 011289CE DFIASTOF 3FD 46408 DOEE221C 230ECF7F
BDS 29B1071 0 1 389018BF 24981015 05071591 2F001055 01 0D0539 3DC39019 2D43BDI7 30001340 246CA03D 02DCAICH
EDS 30B101 0 1 389018BF 24381015 05071591 2F3A0ECC 200D0549 3DC39019 2D 438097 30001 94D 27984044 (ZE4D154
GAL 3ETE O E1 010E 2530 ECB371D7 00209D0B 44050000 81FBCOO0 00000024 AAAASSD7 DEFF4000
GAL 11 E1B D E1 1 0F 2530 EGASFEEF 0011 64773 AAN4CON0 AB2BC000 D00DD02A AAAATE20 ZEBF4000
GAL 24 E1B D EQ 003555E5 SEEEE5ES EESEEESE 513E0000 AE7AC000 (0000024 AAAATE4S (FBF4000
GAL 36 E1B 0 E1 010E 2530 SECO98C 00179543 AA4C0D0 A7F2C000 00000024 A44AEDCE 7E 3F4000
GLO 2L10F -4 9 3/3883 4DB3E1C2 FEE4BFEE 91F50800
VALSET (Set Con GLO 11L10F O 2 5/3888 10C7044E BCESO598 ASD18800
& ESF (External Sensor F GLO 1ZL10F -1 14 2/3881 75502356 44508 ED 30031000
LIMR (Hiah Maviostion Fate) GLO 20L10F 2 14 2/3080 75502180 44508BED I008FE00
E-FINR (Figh Navigation Rate GLO 21L10F 4 10 5/3884 S5BCB370 93610908 D9E08000
- INF (Information GLO 22L10F 3 2 5/3888 10C70402 10191094 62887800
B LOG (Data Lo GPS GLICHA 0 3 22C04F 34 2ESEBB44 N00BTAD 1 SDC2D 766 BO02CSE 1 SEESE47C OPEETFES B46RA785 BFE 98352 BFFBAAS0
53 MGA (Multiple GPS 1BLICA 0 5A3/1 22C04F 34 2ESE2014 14D 20509 8306C8 IF520032 AB431BON 2ADIMTZD 1AEFOFD 24083484 3D000AAY
A LVUTR GPS 21L1C/A 0 3 22C04F 34 2EBE6044 D0OCCAC2 BEBE4FEA BFABDIII JABOFACE B452332F DD0ATACT JFEIFEEA BDASASTF
E3-MON (Monitor GPS 2BLIC/A 0 3 22C04F 34 ZESEBB44 3FF32FES BIF14973 0005834E SECTEE10 04F30232 B1E50315 BFEVEFAC 2DC27483
- NAV (Mavigation) GPS 27L1C/A 0 3 22C04F 34 ZESESB44 3FFE3BI0 D503E48E S00FOICT 3511963F 0753CHCD 95980053 FESDEE2 BE3B4AAE
5 RXM (Receiver Manager) GPS 31LICA 0 3 22C04F 34 2ESEBB44 3FF2B5DE BAF 20640 3FF28304 00404400 045261 C3 SE7EDBAT SFEABCDE 67425710
PP 0255 1L15 0 43 94ADF545 D18002C3 F25880CE 115481F9 S03FCAQS 21410648 64500013 FE705361
-~ ALM (Almanac 0255 1LIC/HA O 3 22004424 2EBEBIFE IFD7DSAF 20517460 IFF26752 AA27030C DBOF 7023 OD2EBAED IFF44707 2E70F7AB
~ EPH (Ephemeris) 0z85 3 L15 0 43 94ADF545 D18002C3 F25880CE 115481F S03FCAQS 21410848 B4500013 7E70EE1
IMES (IMES Status) 0255 3L1CH4 D 3 22CNA46T AFBEB327 DOZ63E 35 BASSTE 7F 3FBFO777 03133174 3061EFC3 3F448413 3FFAZDFD 2E7DETF
| MEASX (Measurement Data) 0785 7 L5 0 43 98ADFE45 D18002C3 F253A0CE 115A81FS BI3FCAQS 214108AE B450001 3 TE7063R1
; FnrEmEn 0255 7LICHA O 3 22C04AR1 AEBEA327 D1D75IEQ 25981 C5D BOB3002C 03627205 809D B7FF 2ECDBBSE B0021FAR 2E40007C
PMP (Point to Multipoint 5BAS 128110/ 0 4 9412C008 ECDFFFFD 9FFDFFFC 3000DFFD FFDFFDFF DFFDGFA3 BBBBFFFF C4426C31
~ PMREQ (Power Mode Request) SBAS 137 L1C/8 0 2 9408DFFD FFDFFCO0 SFFOFFOF FCO04001 FFDFFDFF DFFFEEA7 BEAABEEE BAABED71
aw Measurement Data
Multi-GNSS Raw Measurement Data)
TCM (RTCM input sta
- SFRB (Subframe Data)
[SFREX (Subframe Data NG),
SV Status Info)
B3 SEC (Secu
- TIM (Timing
G- UPD (Firmware Update Mess,
UNKN
- CUSTOM < >
B | X 4 k3 | [

teady

@& NTRIP client: Not connected

u-blox Generation9 |=@= COM35 115200 |No file open

H 5K

(- ’ THE UNIVERSITY OF TOKYO

UBX 00:21:44 14:5440 | &

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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SV

QZSS
QZSS
QZSS
QZSS
QZSS
QZSS

NN W W -

Center for Spatial Information Science e ’ ﬁ ;I?{‘ j( %

The University of Tokyo

MSG

L1S O
L1IC/A O
L1S O
L1C/A O
L1S O
L1C/A O

THE UNIVERSITY OF TOKYO

QZSS Navigation Message Data Bits

DATA (* denotes invalid words)

43
3
43
3
43
3

9AADF545 D18002C3 F25880CB 115A81F9 503FCAO8 214106A8 64500013 7E7063B1

22C0AA24 2ESE83F8 3FD7D58F 2D517A6C 3FF28752 AA27838C 060F7023 OD26BAEO 3FF4A787 2E78F7AB
9AADF545 D18002C3 F25880CB 115A81F9 503FCAO8 214106A8 64500013 7E7063B1

22COAA81 AE8E8327 00263E35 BA997E7F 3FBFO777 03133174 3061EFC3 3F4A8413 3FFA2DFO 2E7DES7F
9AADF545 D18002C3 F25880CB 115A81F9 503FCAO8 214106A8 64500013 7E7063B1

22COAA81 AE8E8327 01D759E0 25981C5D 8069002C 036272D5 809D87FF 2ECDBB5E 80021FAB 2E40007C

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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The University of Tokyo THE UNIVERSITY OF TOKYO

DC Report Output from a Receiver

DC report output from Spresense receiver (Sony)

Table 4.3.1-1 Sentence format

Field Value Number of
character

Message header $QZ0QSM b
Field delimter . |
Satellite ID 55.56,57.61{PRN183.184,185,189) 2
Field delimiter : |

DU Report Message b3
Field delimiter * |
Checksum 2

Cxample : $5QZQ5M, 55, 53JACI12345 - - - - - - - 9ADBCDLIC*1I

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide : 20



S s  Center for Spatial Information Science
I The University of Tokyo

H 5K

(:_ ’ THE UNIVERSITY OF TOKYO

51 Input Stream Monitor

ASCII wooW o L

b

Close [

Spresense Output in NMEA Format

GPS Position Output

QZSS Satellite Visibility

QZSS L1S Message
Includes EWS Message

FEMVIG, 310.2, T, M 0.0, N, 0.0, E, D*1¢

$QZQSH,EE,EBBSFSDSEDBEEElFBDBDEATSCElCACDD4BDDDDDlESDEDDDDDDDDDDDSEEAﬂéSD*?D]

| S0ZDCM Message Type, 15
\GGEEEER, 02353500, 355415825 W 13556.3582, E, 2 08,1.5 541 M 35 .3 M,  *535

)

|sepEsSV,3,1,11,0%,07,280,37,04, 14,319, 3%, 16,32,257,43, 18, 10,124, 38, 0%&3

$GD2SV, 3, 2,11, 25,14, 060, 36, 26,57, 286, 48, 27,07, 204, ,28, 70, 07, 45, 0% 63

|$EPESV,3,3,11,29, 44,058, 46,31, 66,341, 47,32,30,174,47,,,,,0%55

sE0ESV, 2,1,05,56,87, 205, 45,02, 87, 205, 46,03, 15, 163, 41,04, 32, 207, 43, 0*ER

| $GQESV,2,2,05,07,4€,200,38,,,,,,,0000,,0°5C

$CNDMC, 023825 .00, A, 3554 15825, W, 12956 _35582,E,0.0,310_2, 300124, , ,D, V+38

E$GHUTG,31EI.2.,T,,H,D.D,N,D.D,K,D"lé

$GPEGR, 023526.00,3554.15825, 1, 13556 .3532,E,2,08,1.5,54.1,M,35_3, M, , *5&

|sepEsV,3,1,11,0%,07,280,37,04, 14,319, 38, 1€,32,257, 43,18, 10, 124,37, 0*&¢

$GD2SV, 3, 2,11, 25,14, 060, 36, 26,57, 286, 48, 27,07, 204, ,28, 70, 07, 45, 0% 63

|sEPESV, 2, 3,11, 29, 44,058, 46,21, €6, 341,47, 32,30,174,47,,,,,0%55

| $B30G5V, 2, 1,05, 56,87, 205, 45,02, 87, 205, 47,03, 18, 163, 41,04, 32, 207, 43, 0*&B

FEOGEEV,2,2,05,07, 46,201, 35, s rrrrree s 9FED

| scwaMc, 023826.00, A, 35541825, N, 13956.23582,E,0.0,310.2, 300124, , D, V3B

FENVTE, 210 .2 T, M 0. O N O .0 E DY1E

Z0ZDCHM, Message Type, 12

FEPEER, 023827.00, 35541825, W, 13553582, E,2,08,1.5,54.1 4,35_.3, M, ,*5B
sEPESV,3,1,11,03,07,280,36,04,14,315,35,1¢6,32,257,43,128,10,124,37,0%E&
PS5V, 3,2,11,25,14,0€0,3€,26,57,258€,458,27,08,204, ,28,70,0€7,45,0%€5

'$QZQSH,EE,ESHDEDDDEDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDDCAC”TD]

$GPESV,3,3,11,29,44,058,47,31, €6, 341,47,32,30,174,47,,,,,0%54
$GDESV, 2, 1,05, 56, 87, 205, 48, 02, 87, 205, 47, 03, 18, 18, 42, 04, 32,207, 43, 0%68 ]
FEOEEV,2,2,05,07,48, 201,40, 0, i rreer O¥53

$GMERMC, 023527.00, 4, 355415825, N, 13556.3582,E,0.0,310.2, 300124, , ,D,V*3R
$GNVTE,310.2. T, M 0.0,N, 0.0,E D*1&

$CDSCA, 0238258 00,3554 1825, N 13956 3582, E,2,08,1.5,54.1,M,35_3 M, +*54

$GPESV,2,1,11,02,07,280, 36,04, 14, 219,35, 16,232,257, 43,158, 10,124, 32, 0%&9
$GPESV, 3, 2,111,325, 14,080, 36, 26,57, 286, 45, 27,08, 204, ,28, 70, 067, 45, 0%£5

|sepEsv,3,3,11,25,44, 058,47, 31, 66, 341,47,32,30,174,47,,,,,0%54
$GDESV, 2, 1,05, 56, 87, 205, 48, 02, 87, 205, 47, 03, 18, 18, 42, 04, 32,207, 43, 0%68
FEOEEV,2,2,05,07,48, 201,40, 000 rreer O¥53

$GMRMC, 023525.00, &, 3554.1825, N, 13556.3582,E,0.0,310.2, 300124, , ,D,V*35
$GHVIG, 310.2,T, M, 0.0,H,0.0,K, D*1¢

$QZQSH,EE,CEADFDF84FDDDED45EDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDlSBED52A4*DD]

Z0ZDCHM, Message Type, 14
FEPEER, 023825.00, 35541825, W, 139563582, E,2,08,1.5,54.1,4,35_3, M, ,*55
$GPE5V,32,1,11,03,07,2280,3€,04,14,32315,35,1¢,32,257,43,12,10,124, 38,0%E5

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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The University of Tokyo (:_’ THE UNIVERSITY OF TOKYO
QZSS EWSS Demo: System Architecture
ars°
us%
““
“‘“ ’ ) / EWS Message \

L Decoding )
( GNSS )
e— L (Pos. Vel.,Time) )
& i o o Coding Interface ‘
i O ower

QZSS Control Office
Japan

7

Send Message

3 WiFi/BT
Other

Send confirmation of
EWS Message receive of message
Generate Early Warning Message .

(Natural Disaster, Man-Made Disaster etc.)
Government Authority in Nepal

Alarm, Evacuation Flashing light Siren Showing message
Guidance on signage display

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide : 22



The University of Tokyo (:_ ’ THE UNIVERSITY OF TOKYO

QZSS EWSS Demo Schedule
| |Broadcastype |Purpose  [pate  [Timeus)  |Remarks

Use sample message
Test GPS/QZSS Receiver
Test other receivers

C S i Center for Spatial Information Science [ =y =

System Test
Broadcast

omosysentes 2oy 2907
Use sample message
Real-Time demo using
GPS/QZSS Receiver

Real-Time System
Demo

13:00 — 17:00 (JST)

2 Demo Broadcast 09:45 — 16:45 (NST)

27 January

Disaster Location and Type

- Hazard Target Coordinates Scenario Type

GLOF (Glacier Lake Outburst Flood)

LAT =27.957924; LON = 86.813181; ALT = 5050; Broadcast Early Warning Message for GLOF in Lobuche
Once every 2 minute

Lobuche
Everest Basecamp Area

Earthquake

Broadcast Early Warning Message for Earthquake in
Kathmandu

Once every 2 minute

2 Kathmandu LAT =27.707804; LON = 85.315372; ALT= 1220;

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide : 23



Csi

Center for Spatial Information Science

HEK

b 250 BITS
ok DATAFIELD 212 BITS g
1 9 |15 | 25 |14? 221| 227
FAB | MT | 5D CRC
g 6 10 Comman Alert Message Format 122 BITS Extended Message 74 BITS a
BT |miTs| BITS BITS
Reserved GBITS —
| Common Alert Message Format 122 BITS =
/ 3 12 17 (24 26 (27 41 43 44 47 a7 73 92 ,893 100 106 E\g
A1 | m3 AZ A6 | A7 AR A1 LR E] Al | mas | als faaF| aaz
2 g 5 1 14 3 16 17 5 5 fi 2 15
BITS | BITS | BITS BIT| BITS |BITS BITS BITS BITS | BT | BaTS JBATS | BITS
Message Identifier Additional
Hazard Guidance
Hazard Target Area Parameters
to React .
Chronology (Optional)

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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H 5K

THE UNIVERSITY OF TOKYO

AABER (JST)

BofSRARR (JST)

MT44 (643X=FHEXTRER)

2025/1/27

13:

2025/1/27

13:

05:

0B00012ATE2800C2001A7C3BDBB98BB00000000000000000000000000000000

2025/1/27

13:

2025/1/27

13:

10:

0BO0012ATE2800C2001AT767BCAB318000000000000000000000000000000000

2025/1/27

13:

2025/1/27

13:

15:

0BO0OT2ATE2800C2001A7C3BDBE98B800000000000000000000000000000000

2025/1/27

13:

2025/1/27

13:

20:

0BO0OT2A1E2800C2001A767BCAB318000000000000000000000000000000000

2025/1/27

13:

2025/1/27

13:

25:

0B00012ATE2800C2001A7C3BDBB98BB00000000000000000000000000000000

2025/1/27

13:

2025/1/27

13:

30:

0BO0012ATE2800C2001AT767BCAB318000000000000000000000000000000000

2025/1/27

13:

2025/1/27

13:

35:

0BO0OT2ATE2800C2001A7C3BDBE98B800000000000000000000000000000000

2025/1/27

13:

2025/1/27

13:40:

0BO0OT2A1E2800C2001A767BCAB318000000000000000000000000000000000

2025/1/27

13:

2025/1/27

13:45:

0B00012ATE2800C2001A7C3BDBB98BB00000000000000000000000000000000

2025/1/27

13:

2025/1/27

13:

0BO0012ATE2800C2001AT767BCAB318000000000000000000000000000000000

2025/1/27

13:

2025/1/27

13:

0BO0OT2ATE2800C2001A7C3BDBE98B800000000000000000000000000000000

2025/1/27

13:

2025/1/27

14.

0BO0OT2A1E2800C2001A767BCAB318000000000000000000000000000000000

2025/1/27

14.

2025/1/27

14:

0B00012ATE2800C2001A7C3BDBB98BB00000000000000000000000000000000

2025/1/27

14

2025/1/27

14

0BO0012ATE2800C2001AT767BCAB318000000000000000000000000000000000

2025/1/27

14:

2025/1/27

14:

0BO0OT2ATE2800C2001A7C3BDBE98B800000000000000000000000000000000

2025/1/27

14.

2025/1/27

14.

0BO0OT2A1E2800C2001A767BCAB318000000000000000000000000000000000

2025/1/27

14.

2025/1/27

14:

0B00012ATE2800C2001A7C3BDBB98BB00000000000000000000000000000000

2025/1/27

14

2025/1/27

14

0BO0012ATE2800C2001AT767BCAB318000000000000000000000000000000000

2025/1/27

14:

2025/1/27

14:

0BO0OT2ATE2800C2001A7C3BDBE98B800000000000000000000000000000000

2025/1/27

14.

2025/1/27

M:dt};

0B00OT2A1E2800C2001AT67BCAB318000000000000000000000000000000000

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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THE UNIVERSITY OF TOKYO

QZSS Satellite Visibility Map: Kathmandu (as of 2025/1/20)

Elgention Anghs [dag]

Kathmanduh o> D@ E20/A (2025/1/200{0A % &)

¢ FEEHFBEEIT. AL - EHEARQUIRE (Fi~—=YEEL)
& B4 (F4A=0) @ETE. TRAFREDOFEIZIRELSHE, B2 FIR:IEE (L)

QZS02

QZs03 #(I M@ svidiiublox D &5 Mavid

(svid:T)

QZS1R
(svid:4)

QS04
Isvid:3)

|.;' |.|:l
Tiewt of Dy in UTC
EBroadcast from 4 to B In UTC

NEC

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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Q O7SS_EWS
Field Value
Message Type 0
Country ID 149
Provider ID 1
Event Category 113
Severity 1
WeekNumber 0
Time Of Week 12
Duration 0
Library 1D 1
Library Version 0
Guidance To React 1
Latitude 27959258
Longitude 86.813254
SemiMajorAxis 1322.084
SemiMinorAxis 977.669
SemiMajorAzimuth -73.125

Satellite-based Early Warning Messaging System

(Common Alert Message Format)

Disaster Type: Glacial Lake Outburst Flood (GLOF)
Severity: Strong

Guidance: Go to a safe place

Country: Nepal

Location: LAT: 27.959258 LON: 86.813254
Date: 27 January 2025 Time: 09:12 AM
Satellite: QZSS SATID: 3

a

*

$GBGSV,4,216,05,46,227,13,02,184,,2411,271,,26,49,308,,0+7B
$GBGSV,4,316,29,26,082,,35,25,147,,36,05,070,,42 37,298, 0+77

CeC9886B 7400FD6F E403CFF7 041FAB06 AFES0070 00000000 00000000 089DB480 DODOOO0DOD

$GBGSV,4,4,16,59,22110,,60,55,191,,61,46,136,,62,06,096, 0+7F
$GQGSY1,1,04,02,36,060,41,03,10110,34,04,16,146,37,07,34,118,35,1+6A
$GQGSY11,04,02,36,060,43,0310110,40,0416,146,41,07,34,118,43,6+6C
$GNGLL,2741.5557235,N,08520.3619364,E,042030.00,A,D%72
$GNGST,042030.0011,11,0.91,33,0.44,0.40,0.99+40

CBC9886B 7400FDEBF E403CFF7 041FAS06 AFE90070 00000000 00000000 08906480 00000000
CE6Co886B 7400FDEF E403CFF7 041FAS06 AFE90070 00000000 00000000 08906480 00000000
CE6Co886B 7400FDEF E403CFF7 041FAS06 AFE90070 00000000 00000000 08906480 00000000




Q O7SS_EWS

(Common Alert Message Format)

Warning Message: FLOOD

Satellite-based Early Warning Messaging System

Message Type 0
Country ID 149
Provider ID 1
Event Category 113
Severity 1
WeekNumber 0
Time Of Week 12
Duration 0
Library 1D 1
Library Version 0

Guidance To React 1

Latitude 27959258
Longitude 86.813254
SemiMajorAxis 1322.084
SemiMinorAxis 977.669

SemiMajorAzimuth -73.125

Disaster Type: Glacial Lake Outburst Flood (GLOF)
Severity: Strong

Guidance: Go to a safe place

Country: Nepal

Location: LAT: 27.959258 LON: 86.813254
Date: 27 January 2025 Time: 09:12 AM
Satellite: QZSS SATID: 3

a

*

$GBGSV,5,317,29,27,076,,33,00,327,,35,30,143,,36,02,074, 0+79
$GBGSV,5,417,42,39,291,,59,22 110,,60,55191,,61,46 136, 074
$GBGSV,5,517,62,086,096,0+4C
$6QGSY1,1,04,02,36,080,42,03,12,108,35,04,15,146,34,07,34,118,35,1*63
$GQGSY1,1,04,02,36,0680,43,03,12,108,39,04,15,146,41,07,34,118,43 6+BA
FGMGLL,2741.5554081,N,08520.3621319,E,043425.00,A,D*7C
$GMNGST,043425.0011,1.2,0.96,21,0.46,0.40,1.1+74

53B0600D EOOO0OOO0 00000000 00000000 00000000 00000000 00000003 AG2CYFE0 00000000
53B0600D EOOO0OO00 00000000 00000000 00000000 00000000 00000003 AG2CYFE0 00000000
33B0600D ECOOQOO0 00000000 00000000 00000000 00000000 00000003 AG2CYFE0 00000000
33B0600D ECOOQO00 00000000 00000000 00000000 00000000 00000003 AG2CYFE0 00000000




Q O7SS_EWS

Satellite-based Early Warning Messaging System

Guidance To React 1

Latitude 27706569
Longitude 85.316355
SemiMajorAxis 8084.674
SemiMinorAxis 8084.674

SemiMajorAzimuth -56.250

Message Type Q
(Common Alert Message Format)
Country ID 149
Provider ID 1 .
Warning Message: EARTHQUAKE
Severity 1
WeekMNumber 0 .
o Week - Disaster Type: Earthquake
Duration 0 Severity: Strong
Library ID L Guidance: Go to the nearest Evacuation Place
Library Version 0

Country: Nepal

Location: LAT: 27.706569 LON: 85.316355
Date: 27 January 2025 Time: 09:12 AM
Satellite: QZSS SATID: 3

a

*

$GBGS5V,4,1,16,0118,107,,02,57183,,03,46,136,,04,04,099, 074
$GBGSV,4,216,05,46,227,13,02,184,,2411,271,,26,49,308,,0+7B
$GBGSV,4,316,28,26,082,,35,25,147,,36,05,070,,42,37,298, 0«77
$GBGSV,4,4,16,59,22110,,60,55,191,,61,46,136,,62,06,096, 0+7F
$GQGSY1,1,04,02,36,060,41,03,10110,35,04,16,146,37,07,34,118,35 1+6B
$GQGSY1,04,02,36,060,43,0310110,38,04,16,146,42 07,34 118,43,6+61
$GNGLL,2741.5557160,N,08520.3619250,E,042120.00,A,D*77
$GNGST,042120.00,11,1.1,0.91,32,0.44,0.40,0.99+41

SACO817F 7400FAEF C2FE8EOSY FEE03304 FFDEOYAF DDOODOO0O 00000000 2616C780 00000000
SACE817F 7400FAEF C2ZF8EQS7 FEGO3304 FFDEOYAF DDOODQOO 00000000 2616C780 00000000
SACO817F 7400FAEF C2ZF8EQS57 FEGO3304 FFDECYAF DDOODQOO 00000000 2616C780 00000000




Q O7SS_EWS

Message Type 0
Country ID 149
Provider ID 1
Event Category 113
Severity 1
WeekNumber 0
Time Of Week 12
Duration 0
Library 1D 1
Library Version 0

Guidance To React 1

Latitude 27706569
Longitude 85.316355
SemiMajorAxis 8084.674
SemiMinorAxis 8084.674

SemiMajorAzimuth -56.250

(Common Alert Message Format)

Satellite-based Early Warning Messaging System

Disaster Type: Earthquake

Severity: Strong

Guidance: Go to the nearest Evacuation Place
Country: Nepal

Location: LAT: 27.706569 LON: 85.316355
Date: 27 January 2025 Time: 09:12 AM
Satellite: QZSS SATID: 3

a

*

$GBGSV,5,317,29,27,076,,33,00,327,,35,30,143,,36,02,074, 0+79
$GBGSV,5,417,42,39,291,,59,22 110,,60,55191,,61,46 136, 074
$GBGSV,5,517,62,086,096,0+4C
$GQGSY1,1,04,02,36,080,41,03,12108,35,04,15,146,34,07,34,118,35,1+60
$GQGSY1,1,04,02,36,080,43,03,12,108,38,04,15,146,41,07,34,118,43 6+6B
FGMGLL,2741.5554387N,08520.3621207 E,043317.00,A,D*71
$GMNGST,043317.00,11,1.2,0.95,22,0.47,0.40,1.1+73

SABOG00D EOOOO0OO 00000000 00000000 00000000 00000000 00000003 EB2EB3EOD OOD00000
SABOG00D EOOOO0OO 00000000 00000000 00000000 00000000 00000003 EB2EB3EOD OOD00000
SABOG0O0OD EOQOOQOQ 00000000 00000000 00000000 00000000 00000003 BEZE3EQD QOD00000
SABOGOOD EOOOOQOQ 00000000 00000000 00000000 00000000 00000003 BEZEB3EQD 00000000
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Bit Masking in Spresense to Select NMEA Sentence Output

NMEA Sentence Type
A
[ \
2 slelgle(z(5/2]8
g El ; c O 0| 0o 0O 8 3
NMEA Output Description f
BT Y8 2| Q| 0o N|VW 1D & | | N H| O =
- - - - - o= = = = = 5= = = = = 1=
s o/ 8|8 8 &8 © @0l o o o o oo 2o
Output Only QZQSM 0o 1, 0 0/ 0/ 0 0|0 O/ O|O O O 0 0 O 0x4000
Output QZQSM and All NMEA 0 0 o0 |1|1|1|1|1 1|11 Ox40FF
Output QZQSM, GGA, ZDA o/1/0/0|/0|/O0|O0|O|1|0|0|0|O0 0 0|1 0x4081
Output QZQSM, GGA, GSV, VTG, ZDA

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide : 31
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Sample NMEA QOutput Data from Spresense Device

SQZQSM,56,53ADF6105400050FB4A1F7D4403A880C51022A2711450028A2D00010E28E564*05

SQZDCM,Message Type,14
SGPGGA,072433.00,3554.1824,N,13956.3583,E,2,09,1.2,54.3,M,39.3,M,,*52
SGPGSV,3,1,09,03,09,310,38,12,05,050,37,16,07,235,36,22,11,288,,0*69
SGPGSV,3,2,09,25,37,046,44,26,42,252,45,29,48,089,46,31,59,329,47,0*6B
SGPGSV,3,3,09,32,63,180,51,,,,,,,,,,,,,0*55
SGQGSV,2,1,05,56,86,275,48,01,45,189,44,02,86,275,47,03,22,167,40,0*6B
SGQGSV,2,2,05,07,46,201,39,,,,,,,,,,,,0%5D
SGNRMC,072433.00,A,3554.1824,N,13956.3583,E,0.0,22.2,041221,,,D,V*05
SGNVTG,22.2,T,,M,0.0,N,0.0,K,D*24
SGPGGA,072434.00,3554.1824,N,13956.3583,E,2,09,1.2,54.3,M,39.3,M,,*55
SGPGSV,3,1,09,03,09,310,38,12,05,050,37,16,07,235,36,22,11,288,,0%*69
SGPGSV,3,2,09,25,37,046,44,26,42,252,45,29,48,089,45,31,59,329,47,0%68
SGPGSV,3,3,09,32,63,180,51,,,,,,,,,,,,,0%55
SGQGSY,2,1,05,56,86,275,48,01,45,189,44,02,86,275,46,03,22,167,39,0*64
SGQGSVY,2,2,05,07,46,201,38,,,,,,,,,,,,0%5C
SGNRMC,072434.00,A,3554.1824,N,13956.3583,E,0.0,22.2,041221,,,D,V*02
SGNVTG,22.2,T,,M,0.0,N,0.0,K,D*24
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Sample NMEA QOutput Data from Spresense Device

SGPGGA,072436.00,3554.1824,N,13956.3583,E,2,09,1.2,54.3,M,39.3,M,,*57
SGPGSV,3,1,09,03,09,310,38,12,05,050,36,16,07,235,37,22,11,288,,0*69
SGPGSV,3,2,09,25,37,046,43,26,42,252,46,29,48,089,45,31,59,329,46,0*6D
SGPGSV,3,3,09,32,63,180,51,,,,,,,,,,,,,0*55
SGQGSV,2,1,05,56,86,275,48,01,45,189,44,02,86,275,46,03,22,167,41,0*6B
SGQGSV,2,2,05,07,46,201,38,,,,,,,,,,,,,0%5C
SGNRMC,072436.00,A,3554.1824,N,13956.3583,E,0.0,22.2,041221,,,D,V*00
SGNVTG,22.2,T,,M,0.0,N,0.0,K,D*24
SQZQSM,56,9AADF6104F000283F2507F8A106961F92C406588AD40FF28208000111573F9C*74
SQZDCM,Message Type,14
SGPGGA,072437.00,3554.1824,N,13956.3583,E,2,09,1.2,54.3,M,39.3,M,,*56
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Demo of EWS Message
from UTokyo Spresense Receiver
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Contact and Additional Information

* Homepage

* Main Page : https://home.csis.u-tokyo.ac.jp/~dinesh/
* Facebook . https://www.facebook.com/gnss.lab/
* Contact
e E-mail : dinesh@csis.u-tokyo.ac.jp
e Skype : mobilemap
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