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Background Information

QZSS EWS message is broadcasted using QZSS L1S signal structure that uses signal structure
similar to SBAS signal. EWS also requires knowledge about Navigation Message structure. So,
some background information on SBAS signals, GPS and SBAS navigation messages are provided.
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Global Navigation Satellite System (GNSS) is the standard generic term for all
navigation satellites systems like GPS, GLONASS, GALILEO, BeiDou, QZSS, NAVIC.

* Global Constellation * Regional Constellation
* GPS, USA * QZSS, Japan
* GLONASS, Russia * NAVIC (IRNSS), India

* Galileo, Europe
* BeiDou (COMPASS) / BDS, China
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Systems Related with Navigation

Augmentation Systems
SBAS or GBAS

Navigation Satellite Systems
GPS, GLONASS, Galileo, BeiDou, QZSS, NavIC

Satellite Based Augmentation Systems
(SBAS)

Se——

PVT Computation Engine
(Position, Velocity and Time)

PVT Solutions with
Enhanced Accuracy and Reliability
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Satel

ite Based Augmentation System (SBAS)

» Satellite Based Augmentation System (SBAS) are used to augment GNSS Data
* Provide Higher Accuracy and Integrity
* Correction data for satellite orbit errors, satellite clock errors, atmospheric correction
data and satellite health status are broadcasted from satellites

e SBAS Service Providers
« WAAS, USA (131,133,135,138)
 MSAS, Japan (129,137)
e EGNOS, Europe (120,121,123,124,126,136)
* BDSBAS, China (130,143,144) PRN code numbers are given in the bracket
e GAGAN, India (127,128,132)
e SDCM, Russia (125,140,141)
* KASS, Korea (134), Also Navigation System
e AUS-NZ, Australia (122)
 NSAS, Nigeria, (147)
e ASAL, Algeria (148)
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GPS L1C/A Signal Structure

 Carrier Signal
* |t defines the frequency of the signal

* For example:
e GPSL1is1575.42MHz, L2 is 1227.60MHz and L5 is 1176.45MHz

* PRN Code
e Used to identify satellite ID in CDMA
* Requires to modulate the data
e Should have good auto-correlation and cross-correlation properties

* Navigation Data
* Includes satellite orbit related data (ephemeris data)
* Includes satellite clock related information (clock errors etc)
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GPS Signals
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Frequency, Signal Chip Rate, Modulation
Type MHz Type
C/A

1 1.023 BPSK
Coata 10 1.023 BOC(1,1)
L1 1575.42
Coilot 10 1.023 TMBOC
P(Y) 7 days 10.23 BPSK
CM 20 0.5115
BPSK
L2 1227.60 CL 1500 0.5115
P(Y) 7days 10.23 BPSK
I 1
L5 1176.45 10.23 BPSK
Q 1

50
50/ 100

No Data

25 /50
No Data

50/ 100

No Data

Legacy Signal

From 2014

BOC(1,1) & BOC(6,1)

Restricted

Modulated by TDM of
(L2CM xor Data) and
L2CL

Provides Higher
Accuracy
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QZSS Signals and PRN ID

PRN SVN Satellite Lau?ltj::c[))ate Orbit Positioning Signals
193 L1C/A, L1C, L2C, L5
183 Joo1 Qzs-1 2010/9/11 Qz0 L1S
193 L6
194 L1C/A, L1C, L2C, L5
184 L1S
196 J002 QZzs-2 2017/6/1 Qz0 L5s
194 L6
199 L1C/A, L1C, L2C, L5
189 L1S
197 Joo3 Qzs-3 2017/8/19 GEO L5S
137 L1Sb
199 L6

- Sr/Sf
195 L1C/A, L1C, L2C, L5
185 L1S
200 Joo4 Qzs-4 2017/10/9 Qz0 L5s
195 L6

Source: https://qzss.go.jp/technical/satellites/index.html
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QZSS Signals and PRN ID

QZS-1R was launched on 2021/10/26. 1R represent replacement for SVN 1.

PRN SVN Satellite Name Lau(rnsl-;c?ate Orbit Positioning Signals
196 L1C/A, L1C, L2C, L5
186 JO05 QZS-1R 2021/10/26 Qzo —
186 L5S
196 L6

Source: https://qzss.go.jp/technical/satellites/index.html
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QZSS EWS
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1. QZSS Overview -Current Services-

Messaging Services outline
Satellite Report for Disaster and Crisis Management (DC Report)

i QZSS ® Using margin of L1S signal
-q& ® Domestic service, only generated

.@. JMA is available currently.

Using one of four slots of L1S:1575.42MHz,
once a four seconds, 250 bits short code can
transmit disaster management info with
applicable location

Disaster Info. provided by JMA such
as Tsunami, Volcanic eruption,
weather warning and so on.

DC Report available Handset
(GNSS Rx, Car Navigation device)

i
I =wm me=-- |Disaster Info.

Met::rF;Tg ical SragndContral
g Segment

Agency (JMA)

Rx can select the Info which shown the devices
depending on their location

# Cabinet Office

National Space Policy Secretariat

Slide from QZSS Presentation by S. Kogure, UTokyo/ICG GNSS T|7aining, 11 - 14 January 2022
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e/
2. QZSS 75V Constellation Design %
Latest Updates -Early Warning Service (EWS)- 7

+ QZSS L1S signal is sharing 250 bps data stream with SLAS and Disaster and
Crisis Report service.

+ DCR service is currently providing weather information generated by JMA for
Japanese domestic users.

« Common EWS format is being investigated in collaboration with EC.

+ QZSS ground segment will be upgraded to support EWS in 2024-2025 and
distribute EWS once every 4 seconds through QZS-1 to 4 satellites.

Service Name | Center freq. | Modulation | Bit Rate

Sub-meter Level Augmentation Service
L1S (SLAS) 1575.42MHz | BPSK | 250bps
DC Report Service

Road Map for QZSS EWS expansion into Asia Pacific region
A T R o i i T

Current operation DCR operation (Metrological warning delivery)
*Nov. 1st
Upgraded plan Service start
— [ B N S B _ :
EWS expansmn_ into [ (DTrial by Manual preparation @Trial by semi manual
Asia Pacific region Ll * R4 operation(ftp connection)
iy EUL 2 Tl e o o
in AU Trial inAU  Trial
in PH in Thailand
. . (VPN connection)
# Cabinet Office .

National Space Policy Secretariat

This slide is taken from presentation slides of S. Kogure, Introduction to Michibiki and EWS, presented on 13t July 2021
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EWS System Architecture

EWS Message \

Decoding )
GNSS A
(Pos. Vel.,Time) )
R

Coding Interface
J

QZSS Control Office

3 NB-loT
ij)an WiFi/BT
Send by e-mail )\

/

EWS Test Message
Teams generate sample EWS message
See documents: EWS_Format.pdf
EWS_ Message Example.pdf

Alarm, Evacuation Flashing light

Minimum Requirement as MVP (Minimum Viable Product) for PoC level Prototype: Guidance

Item (1) : Generate sample test EWS message
Item (2) : Read EWS message from Spresense device and display in a PC

Wailing siren Showing message
on signage display
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SBAS / EWS Message Format

EWS Message: Early Warning System Message
DC Report: Disaster Crisis Report, QZSS uses the term DC Report instead of EWS.
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Preamble M_(;ssage EWS Message Data CRC
8 bits ype 212 bits 24 bits
6 bits
Data Rate : 250bps
Symbol Rate : 500sps (1/2 rate FEC)

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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Earthquake Early Warning Message Format

<—— DIRECTION OF DATA FLOW FROM SATELLITE; MOST SIGNIFICANT BIT (MSB) TRANSMITTED FIRST

S

| 250 BITS — 1 SECOND >
3 X9 BITS B0 X 1 BITS
15 P 227
81 211
1 9 18] 22 42 |44 54 97 [106(113 |123 (127 | 131 2151221
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 6 |97 ]w]|alal1 4 6 24
gits | its [eirsfeits|  Bits  |BiTs| Bits | miTS BiITs  [siTs|BiTs|&iTs [Birs|BiTS | BIT BITS |BITS BITS
L Y //
Reserved — 6 BITS
Preamble M:“:ge EWS Message Data CRC
8 bits Bfi'ts 212 bits 24 bits

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
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Table 4.1.2-5 Parameter Definitions (Earthquake 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 LSR

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. I3 4 -
ul Seismic Intensity Upper Limit 1-15 4 .

See Table 4.1.2-9.

Disaster Category
. SRS RE S RER)

AtMo
AtD
AtH
AtMi

At

Report Time
The UTC time when JMA issued the
information.

month

Forecast Region_Earthquake Early
PL1 Warning (Region 1) 0-1 1 -
See Table 4.1.2-10.

day

hour

minute

Forecast Region Earthquake Early

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

P1 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
M

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.

Itis “10™ if Ma is 10",

1-31

day

0-23

hour

Version Number
“p
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

0-39

0-501, 511

minute

km

Vo receiver supports the version showed in 0-63 6 !
this section.
IMA-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.

Itis 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

10

[f 9¢ KRS FFH(E S HEEH)
TR
Co

R - AtMo A AtD B AtH B AtMi 47
Display AL - Ep
example Hi R4 RS : DB H B M, 77

& (km) : De

v/ =Fa—F:Ma

BEE(TIR) - LI

REE(RIR) : Ul

Pl

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

* DC (Disaster Crisis) Report message output 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 message header "SQZQSM*

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

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

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

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide : 17
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GNSS Navigation Data Bits

## denotes data received on subChn

[ Ship Parity Bits

o MSG DATA [* denates invalid words)
BDS ZB1D2 0O 144 339018BF 2ABD 38D 2 35600070 O033F 448 10555532 15655548 15505548 15555548 15555548 1565554B
BDS ZBI1DZ O 144 339018BF 2ABDONDE 18040029 013030 0F OEZ15532 15555548 15555548 15555548 15555548 15555548
BDS EBIDT O 1 33907186 F 2A9300710 06071597 2F055FEE 2E0D05CS 30C39013 20438097 30000345 20744080 OCO0O113
BDS SB1D1 O 1 J390718BF 24930010 06071531 2F045058 24000543 2DC33013 20438097 30003347 28400040 0D 2CET49
BDS 16B1D01 0 1 JF90718BF 243300710 06071591 2F3E7Y0CC 2C0D0SES I0C33019 20438057 20005243 321 01FDT IDAA2154
BDS Z7B1D1 0 413 33304869 2AB3375E OAEASASE O02403F3 OBFEEZDT 0112833CE 091A370F 3FD4E408 DOEBZ221C 230ECFYF
BDS 29B1D01 0 1 J39018BF 24331015 06071591 2F00N055 01000533 30C33019 20438097 30001340 24604030 020C81C4
BDS 30B1D071 0 1 JF9018BF 24331015 06071591 2F3A0ECC 20000543 30C33019 20438057 30001340 27984044 D2E 40754
GAL I E1B O E1 MMOE2530 BCEB3F1DTY 00209006 AA050000 S1FBCO00 00000024, AdsARB0F DEFF4000
GaL 11 E1E O E1 M OE2530 ESASF2SF 00184773 AA04C000 A528C000 Q0000028 AsAAFRZ0 2EBF4000
GAL 24 E1E O EN (0355555 AEREAEEE RERRRE5E 513E 0000 AE 7ECO00 00000024 AdAATEAS O7BF4000
GAL 36 E1E O E1 (M0E2530 5EC0323C3 001793543 AA04C000 AYF2C000 00000028, ASAAEDCE FEIF4000
GLO ZL10F -4 9 3/3383 4033B1CZ FEB4BFBE 31FR0300
GLO 1T L10F 0 2 h/3386 10CY044E BCESOR3E A5013300
GLO 12L10F 1 14 243881 7RA02333 44508BE0 30091000
GLO 20L10F 2 14 2/3880 7RR02188 44508BE0 3008F300
GLO 21 L10F 4 10 5/3324 BRECE370 92610308 0302000
GLO 22L10F -3 2 5/3806 10C70402 101931034 62EE7200
GPS BLICA O 3 22C04F34 ZEBERB 44 000BYADT 3DC2DYEE BO02C3E1 IEEBE4YC 07E5VFES 946E6735 BFESB 352 BFFE3A30
GPFS 18L1CA O 5/194 22C04F34 ZEBEZD14 14024503 330E6C33 IFE20032 ABAITBO0 34034920 F1AEFOFD 24083484 3DO00ANS
GPFS 21 L1Ca 0 3 22C04F34 ZEBERE 44 O0OCCACZ EBSEAFEA BFABNIIS 3450F3CE B452352F 000A1ACY IFESFEEA S0 4RARTF
GFS 26L1CA O 3 22C04F34 ZEBEBE 44 3FF32FET B3914973 0005394E SECTEE10 DAF30232 B1ES0N S BFEVEFIC 2DC27483
GPS 27 L1CsA 0 3 22C04F 34 ZEBERB 44 IFFBER30 0EN3E428E 200F0ACT 3511963F 0763CECD 35980053 SFEADEDZ BE3E4440
GPS T LICA 0 3 22C04F 34 ZEBEAB 44 IFF26506 BAF2064C 3FF23904 00404A0C 04623103 BBYSDEAY IFEARCDE 87425710
(G255 1 L15 0 43 ADFR45 D18002C3 F25830CE 115481F3 BOSFCADS 2141 0648 BAR0001 3 7E A06SE1
Q55 1104 0 3 220048824 ZEBER3FE IFDYDEBF 2D51 FABC SFF28752 AAZTEAEC OB0F 7023 0D 26BAED IFF4ATEY 2ETBFTAR
(@255 3015 0 43 FaADFR45 DTB002C3 FZR380CE 115A81F BOZFCADE 214710648 B4500013 FE FOE3ET )
255 310K 0 3 EEED.&-.&E1 AEEEEHEF" DDEEBEBE E.&EIEI?E.'-"F HFBFEIF"?? 03133 .'-"4 JNE1EFC3 3F4~ﬁ.841 3 AFFAZDFO 2EVDERYF

OZ55 FLIC/A O
sBAS 128 L1CA O
SBAS 137 L1CA O

22ED.M.E1 AERED3ZT M D?EEIEEI 25981 cah EEIEEIEIEIEI: DSEE?EDE B030E7FF EEEDEEEE BO0ZTFAR 2E40007C
94720008 ECOFFFFD SFFDFFFC 30000FFD FFOFFDFF DFFDEFAZ BEBBFFFF C4426C31
34080 FFD FFOFFCO0 SFFDFFDF FCOO4001 FFOFFDFF DFFFEBAY BBAABBBE BAABED

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

D COMS - u-center 20.01 - [Messages - UBX - RXM (Receiver Manager) - SFRBX (Subframe Data NG)]
D File Edit View Player Receiver Tools Window Help

D&~ &
QAR PN EDO-A-E-M- 06 E0mE S 3
vl @ ® @ = -w -5 8L

=

2e - I
- RATE (Rates * | UBK - RXM [Recsiver Manager] - SFRBX [Subirame Data NG) 55
RIMV (Remote Inventory)
. RST (Reset)
- RXM (Recer
# denotes data received on subChn [~ Stiip Failty Bits
5 MS& DATA [* denotes invalid words]
GR ( BDS 2B1DZ O 174 383011 8BF 20BD 38D 2 35600070 0033F448 10595532 15555548 15555548 1556554E 156556548 16555648
 TMODE (Time Mo BDS 30102 0 174 38901 8BF 24BD01DS 18040029 0 309D0F 0E 815532 15555548 15555548 15555548 15555548 1555554B
. BDS 68101 0 1 38901 8BF 24980010 05071591 2F0S5F56 2EADOSCA 3DC39019 2D43BDI7 30000345 20744080 0CO00T13
TMODEZ (Time M BDS 98101 O 1 389018BF 24380010 05071591 2FO45058 240D0549 3DC39019 20438097 30003947 25400040 0D 2CE 149
. TMODES (Time M BDS 16101 D 1 389018BF 243800110 05071591 2F3F 70CC 200D05BY 3DC3A013 2D 438047 30005848 38101FD7 3DAAZ154
TP (Timepulse BDS 27101 D 413 38304869 206B37EE IAEAGASE O02ADSFS DEFEEZD1 011289CE DF1ASTOF 3FD 46408 DOEE221C 230ECF7F
BDS 291071 0 1 38901 BBF 24981015 05071591 2F001055 01 0D0533 3DC39019 2D43BDI7 30001340 246CA03D 02DCAICH
BDS 30101 0 1 3890168BF 24981015 05071591 2F3A0ECC 20000549 3DC3I019 2D43BDI7 30001 94D 27984064 (ZE4D154
) GAL 3ETB O E1 010E2530 6CB371D7 00209D0B 44050000 81FBCO0 00000024 AAAASSD 7 DEFF4000
USB (Universal Serial By GAL 11 E1B D El 0110F 2530 EGASFEEF (101 84773 AAN4CON0 AB2BC000 D00DD024 AAAATE20 ZEBF4000
ALDEL (Delet= Configuration ftem Values GAL 24 E1B D il 00955555 SEEE5565 EESEEESE 513E0000 AE7AC000 (0000024 AAAATE4S (FBF4000
' e o e GAL 36 E1B D E1 010E2530 SECO98CY 001 79543 AAACOD0 A7F2C000 00000024 A44AEDCE 7E 3F4000
/ALGET (Get Configuration Item Values GLO 2L10F 4 9 /3883 4DB3E1C2 FEE4BFEE 91F50800
VALSET {Set Conl GLO 11L10F O 2 5/3886 10C7044E BCESO598 ASD18800
. ESF (External Sensor Fusion) GLO 12 L10F -1 14 243861 7502356 44508BED 30031000
MR (K Naviotion Fate) GLO 20L10F 2 14 2/3980 75502198 445080E0 3006FB00
B-ANR (Figh Navigation Rate GLO 21L10F 4 10 5/3884 55BCB370 93610908 DSE08000
 INF (Information GLO 22L10F 3 2 5/3886 10C70402 10191094 62887800
51 LOG (Data Logger) GFS GLICHA 0 3 22C04F 34 2ESEBB44 DO0BTAD1 SDC2D 766 BO02CSE 1 SEESE47C OPEETFES B46RA7E5 BFE 9352 BFFBAAS0
& MGA (Multiple GPS 1BLICA O 541941 22C04F34 2EBE2014 14D 24509 B9N66C8 IF520032 AB431BOD ADIHTZD S1AEFOFD 24083484 3D000GAY
on L IHER o GPS 21L1C/4 0 3 22C04F34 2EBE6044 D0OCCAC2 BEAE4FEA BFABDII3 JASOFACE B452332F DDOATACT IFEIFEEA BDASASTF
& MON (Moniter GPS ZELIC/A 0 22C04F 34 ZESEBB44 FFFI2FES BIT14973 005834E SECTEE10 04F30232 B1ES0315 BFEVEFAC 2DC27483
" (Navigation) GPS 27L1C/ 0 22C04F 34 ZESE8B44 3FFE3B3N DENSE4BE BO0FOICT 3511963F 0763CHCD 96980053 3FESDEE2 BE3B4408
& RAM (Receiver Manager) GPS 31LICA 0 22C04F 34 JESEEB44 3FF2B5DE BAF 20640 3FF28304 0040440C 045261 C3 8B7EDBAT SFEAGCDS 67425710

0255 11150 94ADF545 D18002C3 F250880CB 115A81F9 SO3FCADS 21410648 6450001 3 7E70R3R1
0255 1LICA 0 22004424 2EBEGIFE IFD7DSEF 2051 7AGC 3FF28752 AA27838C 0B0F 7023 DD2GBAED 3FFAATEY 2E7EFFAR

i}

3

3

ALM {Almanac g
- EPH (Ephemeris G255 30150 42 94A0F645 D18002C3 F25820CE 115481F3 S03FCADE 21410642 E450001 2 7EFOE3RT

3

4

3

4

2

IMES (IMES Status) 0255 3L1C4 0 22004481 AESE 8327 00263 35 BAISTETF 3FBFO7FT 03133174 061EFC3 3F448413 3FFAZDFD 2E7DESTF
. MEASX (Measurement Data) 0z55 7 L15 0 944DF545 01800203 F25880C8 11548173 SO3FCADS 21410648 64500013 7E 706381
g - 0255 7LICA 0 22004481 AEGE 8327 01D7EIED 25961 C5D BOGI002C 036527205 B0IDB7FF 2ECDBESE B0021FAR 2E40007C
PMP (Point to Multipoint SBAS 128L1C4 0 94712C008 ECOFFFFD SFFDFFFC 3000DFFD FFOFFOFF DFFDEFAS BBBBFFFF C4426C31
... PMREQ (Power Mode Request, SBAS 137 L1C4 0 9408DFFD FFOFFCO0 SFFDFFDF FCO04001 FFDFFOFF DFFFBBAT BBAABBEE 888071
R law Measurement Data

- RAWX (Multi-GNSS Raw Measurement Data)
-+ RLM (Return Link M,
RTCM (RTCM inpu
SFRE (Subframe Data)
FREX (Subframe Data NG);
VSI (SV Status Info!

- SEC
- TIM (Timing;
- UPD (Firmware Update Mess

UNKN
- CUSTOM S 2

@ | X 4 =

ready

il

14 NTRIP client: Not connected u-blox Generation 9 == COM5 115200 |No file open UBX 00:21:44 |14:54:40 | &
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SV

QZSS
QZSS
QZSS
QZSS
QZSS
QZSS

NN W wRE -

Center for Spatial Information Science C ’ i ;'?i j( %’4

The University of Tokyo

MSG

L1S O
L1IC/A O
L1S O
L1IC/A O
L1S O
L1IC/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 3FBF0777 03133174 3061EFC3 3F4A8413 3FFA2DFO 2E7DES7F
9AADF545 D18002C3 F25880CB 115A81F9 503FCA08 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

Slide : 20



THE UNIVERSITY OF TOKYO

DC Report message output from a receiver

. . ) —E . AL )
Si Center for Spatial Information Science c ﬁ jd k '_%'!'
The University of Tokyo "

Table 4.3.1-1 Sentence format

Field Value Number of
character
Message header $QZQSM fr
Field delimiter . I
Satellite ID 55,56,57.61(PRN1R3.184,185,189) 2
Field delimiter . I
DC Report Message 63
Field delimiter * 1
Checksum 2
Cxample : 5QZQSM, 55, 53ACI12345 - - - = = - = SADCDLEIC*1T
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Center for Spatial Information Science

SPRESENSE Main Board

S

HEK

THE UNIVERSITY OF TOKYO

Power Related Pin

Functional

Functional i CXD5602 nel
in Name

Pin name pin name
GND Related Pin

XRST_PIN_1.8V

X T UART2_TX
RX . D00 UARTZ RX o
E RTS );L ______ Bl UART2 RTS : - EMMC DATAZ oSNy EEEN
CTS D27 UART2_CTS g YU D20
(125 BCK = D26 {Eeuizes = =izso NI~ D19 H 12SDIN )

[IZS LRCKH D25 1280_LRCK i 1250 DATA_OUT \ D18 H 12S DOUT]
[ SPI CS H D24 SPI5_CS_X 2 ':.' \ SPI5_MISO : D17 H SPI MISO ]
[ &3

SPI SCK — D23 SPI6_5CK SPI5_MOSI . D16 M SPIMOSI |

3.3V ‘mpm B
1.8V !ZC'D_SCL . D15

D22 SEN_IRQ_IN y — ¥ ! =~ 12C SDA |

SEN_AING LM : et —

= 12cscL |

Camera Connector Power LED  Boot Recovery Button

MmN O
Reset Button 228282
H_l_l_l

Power Related Pin

GND Related Pin

1.8V
EXT_VDD

GND

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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Center for Spatial Information Science
The University of Tokyo

S

H 5K o

THE UNIVERSITY OF TOKYO

Sample NMEA Output 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

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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CSi Center for Spatial Information Science C ’ i ;'?5 j( %’4

The University of Tokyo THE UNIVERSITY OF TOKYO

Sample NMEA Output 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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The University of Tokyo THE UNIVERSITY OF TOKYO

Demo:
EWS Message from Spresense Device

If you want to access EWS message from Spresense device, please send request e-mail to me.
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