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(Abstract) 

This paper discusses the design and evaluation of an Early Warning System using the Quasi-Zenith Satellite 

System to provide early warnings during an information blackout period, which possibly occur after major 

disasters.  

 During major disasters such as big earthquake and tsunami, the communication infrastructures could be 

damaged in which case essential information cannot be delivered to citizens. Transmitting disaster information 

through communication satellites, which would not be affected by the damaged information infrastructure on the 

ground, could be a means of providing disaster information during the information blackout period. Satellite 

cellular phone is one example of such means. However, these phones have not been widely used among citizens 

compared to cellular phones and therefore are considered not suitable for transmitting the disaster information to 

users in wide areas. On the other hand, distributing disaster information to Global Navigation Satellite System 

(GNSS) receivers, which are widely used by people in their mobile phones and car navigations, with an 

augmentation signal from positioning satellites have been considered in previous research. GNSS provides 

positioning to users utilizing transmission signals, which can be received by GNSS receivers. Recently, GNSS, 

which can provide augmentation signals to enhance the position accuracy have been operating and a method to 

transmit simple messages with the augmentation signals have been considered. In Japan, Quasi-Zenith Satellite 

System (QZSS) will be operational with a four satellite constellation from 2018 and it will be possible for users 

to receive the disaster information in many parts of Japan.  

 This paper shows the design and evaluation of an Early Warning System using the Quasi-Zenith Satellite 

System (QZSS) in order to provide disaster information and support the evacuation of many people. Firstly, the 

design and evaluation of the system for use in Japan, where there will be at least one satellite at the zenith, will 

be discussed and the utility of the system usage for evaluations of users will be shown.  

 To achieve the objective of this research, the design of the system were done considering information 

blackout period, customizing by the types of disasters, and the loss rate of signals. In particular, the message 



iv 

 

format and distribution schedules to provide the necessary disaster information within the limited available data 

of a message and reception conditions were designed. Verification and validation for the system requirements 

were performed. In verification, the evaluation of the delivery within a scenario of a particular disaster and the 

evaluation of reception with the real signal of QZSS were performed. In validation, an evacuation test with users 

using a scenario of an earthquake followed by a tsunami were performed. The delivery and reception of the 

information of the system was validated and the effectiveness in the inducibility of user actions was qualitatively 

validated.  

Signals of QZSS can be also provided in other parts of Asia and Oceania. In particular, Asia is the stricken 

areas of earthquake and tsunamis. In many areas of Asia, compared to the situation in Japan, an information 

infrastructure have not been developed yet and GNSS-based Early Warning System are demanded. In Asia, big 

earthquake and tsunamis, such as Indian Ocean Tsunami, are likely to occur and could affect multiple countries. 

In addition, the satellite constellation and reception environment also change with the time and location. To 

investigate the issues of using the system, which was designed for usage in Japan, in other countries, discussions 

on delivery and receptions were performed. As part of the presented results, the reception experiment in Phuket, 

where the elevation angle is low, revealed that an improvement in reception is needed for users at this location 

and the combination of using multiple satellite constellations was proposed. To evaluate the feasibility of the 

proposed methods, analyses of the reception in Phuket with sky image of several areas in Phuket and estimated 

satellite positioning were performed. These analysis showed the possibility of improvement in reception and the 

feasibility of the methods using multiple satellites in areas where the satellites are at low elevation angles for the 

users. 
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BMKG: Badan Meteorologi, Klimatologi, dan Geofisika 3

[15][16][17] 3  RTSP Regional Tsunami Service Provider

 National Tsunami Warning Centers NTWCs  

 NTWCs 

 

 100 km  50 km  CFZ 

( Coastal Forecst Zones ) RSTP  CFZ 

 2-2  CFZ 

 2014  10 29 569  CFZ 

 

 

 

 2-2  CFZ [15]  
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 2-2 RTSP  

No. Bulletin Type  

1 
Bulletin Type 1 

Earthquake Bulletin 

Earthquake info (Magnitude, Depth, Origin time, latitude, 

Longitude, Location) 

2 
Bulletin Type 2 

Potential Threat 

Earthquake info, Tsunami threat, Estimated tsunami arrival times 

and heights 

3 
Bulletin Type 3 

Confirmed Threat 

Earthquake info, Evaluation*1, Tsunami threat 

Estimated tsunami arrival times and heights 

4 
Bulletin Type 4 

Final Bulletin 
 

*1 Sea level observation has confirmed that a TSUNAMI GENERATED.(Location, Latitude, Longitude, ti

me, maximum wave amplitudes observed) 

 

RTSPs  2-2 4 Bulletin Type 1 

Bulletin Type 2  CFZ 

50 cm 

50 cm  4 Bulletin 

Type 2 Bulletin Type 1 

Bulletin Type 3 

Bulletin Type 2 

Bulletin Type 3 

Bulletin Type 4  
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2.2  

 

 

2.2.1  

4

GNSS : Global 

Navigation Satellite System  GPS 

 GNSS 

 RNSS : Regional Navigation Satellite 

System  GPS 

SBAS:Satellite-Based Augmentation System)  

GNSS  GPS  GLONASSS  Galileo  Beidou

RNSS 1

 IRNSS SBAS  MSAS  

EGNOS  WAAS  GAGAN  SDCM  2-4

 GNSS 2020  

GNSS 130 [18]  
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 GPS [19][18] GLONAS[20][21

][22][23][24]  

Galileo[25][26][2

7] 

Beidou[28][29] 

     

 

 

32 24*1 4 15 

(5GEO/5IGSO/5

MEO) 

 

6 3 3 3 (MEO) 

 55 64.8 56 55 (MEO) 

 20,200 km 19,110 km 23,222 km 35,786 km 

(GEO IGSO) 

21,528 km (MEO) 

 12 h 11 h 15 min 14 h 12 h 55 min 

(MEO) 

 CDMA FDMA/CDMA CDMA CDMA 

 

8 

(L1C/A,L1P,L1

M,L1C,L2C,L2

P,L2M,L5) 

9 

(L1OF,L1SF,L2O

F,L2SF,L1OC*2,L

1SC*2,L2OC*2,L2

SC*2,L3OC*3) 

4 

(E1 E5a

E5b E6) 

2 

 

L1 1575.42 MHz 1600.995 MHz*4 -  

L2 1227.6 MHz 1248.06 MHz*5 -  

L3  1202.025 MHz*2 -  

L5 1176.45 MHz - -  

LEX  - -  

E1   1575.420 MHz  

E5a   1176.450 MHz  

E5b   1207.140 MHz  

E6   1278.750 MHz  

B1I    1561.098 MHz 

B2I    1207.140 MHz 

* 1 Total 30 Operational:24 In commissioning phase:1 Under check by the Satellite 

Prime Contractor:2 Spare:2 In flight test phase:1 *2 GLONASS-K2  

*3 GLONASS-K GLONASS-K2 GLONASS-M *4 L1SC L1OC *5 L2SC 
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 2-4 SBAS  

 

MSAS[30] EGNOS[31] WAAS[32] GAGAN[33] SDCM[34] 

      

 

2 3 3 2 2 

      

 

 

 

   

 

L1 (1575.42 

MHz) 

L1 (1575.42 

MHz) 

L1 (1575.42 

MHz) 

L5 (1176.45 

MHz) 

L1 (1575.42 

MHz) 

L5 (1176.45 

MHz) 

L1 (1575.42 

MHz) 

 

2.2.2  

QZSS:Quasi Zenith Satellite System  RNSS 

2014

2018

3 QZO:Quasi Zenith Orbit 1

GEO: Geostationary Earth Orbit [35]  2-3 a ) 

 1  QZO  1 

QZO 8 8  2-3 

b ) 4 3  QZO 

1

 2-4
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a )  QZO 1   1  b ) 4  

 2-3  

2025.9.1.0:00(UTC)  

 

 

 2-4 [36]  

 

 

0

2
4
5

6

7
8

10

12

14

16
18

20

22

(QZO)

(GEO)
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 2-5 [37] 

   

L1C/A 1575.42 MHz GPS  

L1C 

L1S ( L1-SAIF ) GPS  

L2C 1227.60 MHz GPS  

L5 1176.45 MHz 

L5S*1  

L6 1278.75 MHz GPS  

S *2 2 GHz   

 

GPS  2 

GPS  GPS QZO 

GPS L1/CA L1C L2C 

 L5 GPS 

L1-SAF  LEX 

 GPS 

[35] GPS 

 L1-SAIF  L1S LEX  L6 

 2-5

[37]  

L1-SAIF  L1S GPS L1 L1C/A 

GPS 

L1-SAIF 250 bits  2-5

250 bps 1 [38][39]

 2-6 6 bits 
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15 bit 212 bits 

 2-6  L1-SAIF 

L1S 

[12]  

 

 

 2-5 L1-SAIF  
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 2-6 L1-SAIF  L1S [38] [12]  

 ID 

L1-SAIF  L1S  

0   

1 PRN  PRN  

2 3   

4 5   

6   

7   

10   

12   

18 IGP   

24   

25   

26   

28 ―   

40 42 L1-SAIF +   

43 44 L1-SAIF +   

45 49 L1-SAIF +   

50 L1-SAIF +  DGPS  

51 L1-SAIF +   

52 TGP   

53   

54 55   

56   

57   

58 QZO   

59 QZO   

60   

62   

63   
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 2-7  

    

1    

2  

 

3   

4    

5  

 

 

6   

7   

 

2.2.3  

 2-7  

 2 

 3  

 

 

 

 4  
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J.Ventura [10]  SBAS  EGNOS 

 The ESA ALIVE ( Alert interface via EGNOS )  

EGNOS EGNOS 

 2-8  RTCA ( US Radio Technical Commission 

for Aeronautics )  DO229C MOPS ( Minimum Operational Performance 

Standard ) standard MT 0 MT 

2 3 4 1

2000  GPS  SA ( Selective Availability ) 

 2-9  MT 2  5  MT 24 

6 60 2 1
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 WAAS  MSAS  EGNOS 

SBAS 

SBAS  

 

 2-8 MOPS EGNOS [10]  

Message Type Maximum Update 

Interval 

Number of Message 

Transmitted over 

ECAC 

% BW repuired over 

ECAC 

MT 0 6 0 0 

MT 1 120 1 0.83 

MT 2 or MT 0 / 2 6 1 16.67 

MT 3 6 1 16.67 

MT 4 6 0 0.00 

MT 5 6 0 0.00 

MT 6 6 0 0.00 

MT 7 120 1 0.83 

MT 9 120 1 0.83 

MT 10 120 1 0.83 

MT 12 300 1 0.33 

MT 17 300 1 0.33 

MT 18 300 4 1.33 

MT 24 6 1 16.67 

MT 25 120 4 3.33 

MT 26 300 18 6.00 

Free BW   35.34 (75 bps) 
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 2-9 MOPS  EGNOS  

[10] 

Message Type Maximum Update 

Interval 

Number of Message 

Transmitted over 

ECAC 

% BW required over 

ECAC 

MT 0 6 0 0 

MT 1 120 1 0.83 

MT 2 or MT 0 / 2 60 1 1.67 

MT 3 60 1 1.67 

MT 4 60 0 0.00 

MT 5 60 0 0.00 

MT 6 6 1 16.67 

MT 7 120 1 0.83 

MT 9 120 1 0.83 

MT 10 120 1 0.83 

MT 12 300 1 0.33 

MT 17 300 1 0.33 

MT 18 300 4 1.33 

MT 24 60 1 1.67 

MT 25 120 4 3.33 

MT 26 300 18 6.00 

Free BW   63.68 (140 bps) 

 

MLUTB ( Multi-constellation Land Users Test Bed )  EGEP ( European 

Evolution Programme )  2-6  EGNOS 

 Galileo M.Wallner [40]

 EGNOS  Galileo  2-10

 2-11

511  
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 2-6 GNSS Emergency Service [40]  

 

 2-10 EGNOS [40] 

Field Sub-field Units Description Range Size ( bits ) 

Preamble --- N/A See [RD-3] N/A 8 8 

Message type --- N/A Used to select the 

priority level of the 

alarm 

60,62 6 6 

Geographical 

Criteria 

Latitude_NS N/A Latitude North or 

South 

0-1 1 42 

Latitude_D Degrees Latitude degrees 0-89 7 

Latitude_M Minutes Latitude minutes 0-59 6 

Latitude_F Frac. of 

minutes 

Latitude minute 

fraction 

0-15 4 

Longitude_E

W 

N/A Longitude East or 

West 

0-1 1 

Longitude_D Degrees Longitude degrees 0-179 8 
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Field Sub-field Units Description Range Size ( bits ) 

Longitude_M Mnutes Longitude minutes 0-59 6 

Longitude_F Frac. of 

minutes 

Longitude minute 

fraction 

0-15 4 

Radius Index Radius of the alarm 0-31 5 

Type of 

Disaster 

--- N/A Identifier of a disaster 

type according to a 

catalogue 

0-511 9 9 

Validity Time 

 

 

 

Day Days Day of the month 1-31 5 26 

Month Months Months of year 0-11 4 

Year Years Year since 2000 0-63 6 

Hour Hours Hour of the day 0-23 5 

Min Minutes minutes 0-59 6 

Important 

Directives 

--- N/A Important directives 

identifier extracted 

from a catalogue 

0-511 9 9 

Location / 

Evacuation 

info. 

--- N/A Spare capacity for text 

message 

N/A 126 126 

Parity --- N/A See [RD-3] N/A 24 24 

TOTAL     250 250 
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 2-11 Galileo [40] 

Field Sub-field Units Description Encr

ypt 

Range Size 

( bits ) 

Message id --- N/A Identifier of the 

message 

No 0-31 5 5 

Target Group --- N/A Group/es to whom 

the msq is addressed 

No 0-15 4 4 

Alert Level --- N/A Alert Level Yes 0-3 2 2 

Originator --- N/A Originator of the 

alert 

Yes 0-16383 14 14 

Geographical 

Criteria 

Type N/A Type of area Yes 0-1 1 54 

Latitude_NS N/A Latitude North or 

South 

Yes 0-1 1 

Latitude_D Degree

s 

Latitude degrees Yes 0-89 7 

Latitude_M Minute

s 

Latitude minutes Yes 0-59 6 

Latitude_F Frac. of 

minutes 

Latitude minute 

fraction 

Yes 0-15 4 

Longitude_E

W 

N/A Longitude East or 

West 

Yes 0-1 1 

Longitude_D Degree

s 

Longitude degrees Yes 0-179 8 

Longitude_M Minute

s 

Longitude minutes Yes 0-59 6 

Longitude_F Frac. of 

minutes 

Longitude minute 

fraction 

Yes 0-15 4 

R_Width Index Width of the 

rectangular area 

Yes 0-31 5 

R_Height Index Height of the 

rectangular area 

Yes 0-31 5 

Angle Index Radius of the alarm Yes 0-63 6 
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Field Sub-field Units Description Encr

ypt 

Range Size 

( bits ) 

Type of 

Disaster 

--- N/A Identifier of a 

disaster type 

according to a 

catalogue 

Yes 0-511 9 9 

Validity Time 

 

 

 

Next Week 

Flag 

N/A Frag to indicate if 

starting point refers 

to this week of the 

next one 

Yes 0-1 1 27 

TOWs min Time of Week 

( start )  

Yes 0-16383 14 

Duration min Duration Yes 0-4095 12 

Important 

Directives 

--- N/A Important directives 

identifier extracted 

from a catalogue 

Yes 0-511 9 9 

Location / 

Evacuation 

info. 

--- N/A Spare capacity for 

text message 

Yes N/A 322 322 

Reserved --- N/A Spare capacity for 

text message 

Yes N/A 4 4 

TOTAL      448 448 

 

A4A ( alert 4 all ) Tomas [41]

 GNSS A4A 

 CAP ( Common Alerting Protocol ) 

CAP  PDU  2-7

 Primary Header 

Secondary Header Options Header 

 GNSS 

 Option  
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 2-12  EGNOS 

Type 27  Type 28 5-6 1

 

 

 

 2-7 Allert4All  PDU [41]  

 

 2-12 EGNOS  

Message Content 

1 PRN mask 

2 to 5 Fast 

6 Integrity 

7 Fast degrade 

9 GEO nav 

10 Degrad param 

12 UTC time 

17 GEO almanac 

18 IGP mask 

24 Fast / slow 

25 Slow 

26 Iono delay 

27 WAAS service 

28 Clock Eph. Covariance matrix 
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[42]  L1-SAIF 

L1-

SAIF  MT 62  2-13

L1-SAIF  2-8

10

50 % 

 

 

 

 2-8 [42]  



30 

 

 2-13 MT 62 [42]  

 Bit   

 2 3 : 0 :  

 5 0 :  

 1 0 :  

 2  

 2  

 200 ACII 25 JIS (14 bits ) 14  

 212  

 

[43]  GPS 

 SBAS 

CRC 

 SBAS 

 

 

 2-7  2-14  

 

 2-14  

    

1 J.Ventura  

2 M.Wallne  

3 Tomas  

4  

5  
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1

 

2

 

3 1-3

4

 

4 J.Ventura 

M.Wallne 

Tomas  GNSS 

 

5

2  

6

 

7
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3  

 

 

3.1  

3.1.1  

4

 3-1

 3-1  

 

 3-1  

  

  

 QZSS GNSS  
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 3-1  

 

 

 GNSS 

GNSS  

[44]
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[45]  ICT 

 QZSS  GNSS 

GNSS  SBAS ( MSAT ) 

 U.S. Air Force  GSA ( European Global 

Navigation Satellite Systems Agency ) 

 JAXA ( Japan Aerospace 

Exploration Agency )  NASA  ESA ( European Space Agency ) 

 

 

 

3.1.2  
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[44]

 

[46]

4

[47]

3 4 1

1 1 2 3

3  3-2  

 

 

 

 3-2  
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3.1.3  

 

 

 

1  

25 %

25 %

[48]  

57 % 31 %

11 %

[49]  

2  

21 % [48]  

19 21

[48]  

63 %

80 % 30

[50]  

17

30 19 %

18 % 5

4 [51]  



38 

 

3  

32.6 % 21.1 %

[51]  

[49]  

21 %

[48]  

2003 2006

2007

2010

[4]  

4  

[49]  

31 % [48]  

25 % [48]  

35 45% 80 %

[49]  

7 [51]  

2003 2006
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2007 2010

3

[4]  

5  

J-Alert 69

 33  5 

2 [52]  

 27  17 

 11  5 

 2 [53]  

6 [49]   

25 %

44 %

[49]  

57 % 52 %

64%

22 % 25 %

18 % 37 % 31 %

18 %

37 % 39 %

59 % [49]  

6  

63 % 74 %

44 % 47 %

24 % 31 % [54] 



40 

 

7  

 64 % 77 

[48]  

 60 % [48]  

8  

[49]  

 

 

 

 

4

5

8

 

 

1  25 %

2

8

 

 

4 80 %

8
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3

 

 

5

 

 

6

 

 

7
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J-ALERT

[4]  

[55][56]  

[6]  

 

[56]  

 

 3-2  



43 

 

 3-2  

   

  2013 3 1  

  2013 2 25  

  2013 2 27  

 

 E 

 

J-ALERT  

 

 

 

1 3  

 

J-ALERT  629 

 4 

 FM 
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10 km

 

 

 

 

 

 

 

 

 

 

 

 

 

2013  3  7 

[57]

 

QZSS 
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GNSS  GNSS 

 GNSS 

GNSS

 EGNOS  Galileo 

 

GNSS GNSS 

 

 3-3  

 

 3-3  

   

1   

2 
 

 

3   

4   

5   

6 

 
 

7   

8   

9   

10   

11   

12  QZSS  

13 
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3.1.4  

 3-3

QZSS 

uc12  uc15

uc01  uc11  

QZS QZSS

 System of interest 
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 3-3  

 

 uc01  

 

 

 

1.  

2.  

 

1  

2.  

3. 

 

 

GNSS QZS

System of 

interest

uc01

uc02

uc03

uc04

uc05

uc06

uc07

uc10

uc11

uc09

uc12

uc13

uc14

uc15

uc08

QZSS
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 uc02  

 

 

 

1.  

2.  

3.  

 

 uc03  

 

 

 

1.  

2.  

 

 uc04  

 

 

 

1. 

 

2. 

 

 

 uc05  
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1. 

 

 

 uc06  

 

 

 

1. 

 

 

1

 

2. 

 

3.  

 

 uc07  

 

 

 

1. 

 

2. 
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 uc08  

 

 

1. QZS  L1-SAIF  

2. L1-SAIF  

 

1 L1-SAIF  

2.  

 

 

 uc09  

 

 

1. GNSS  L1/CA  

2. 4  GNSS  L1/CA 

 

 

1 GNSS 4

 

 

 

 uc10  

 

 

 

1. 
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2.  

 

1  

2.  

 

 

 uc11  

 

 

1.  

 

 

 uc12  

 

 

 

1. 

 

 

 uc13  

 

 

 

1. 
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 uc14  

 

 

 

1.  

 

 

 uc15  

 

 

1.  

 

 

 

 

 

 

1.  

2. 

 

3. 

 

4.  

5. 

 

6. 

4 5  
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2

 

 

3.1.5  

 3-4
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 3-4  
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3.1.6  

3.1.5

RVTM ( Requirements Verification Traceability Matrix ) 

 RVTM  3-5 I A

D T  3-4 RVTM 

 S 

 

 

 

1.1.1.3  1  50 

 1  50 

 3 

[58]

2  5 [59] L1-SAIF 

 10 

 1  50  5  – 3  – 

10  

1.2.1.1.5  128 m 

 128 m 

 128 m [60]

 

1.2.1.1.6  90  90 

 90 

[61]  GNSS  ON 

 

1.2.1.1.7  30  30 

80 %  30 

[50]  
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 3-4  

  

 

( I : Inspection ) 

 

 

( A : Analysis ) 

 

 

( D : Demonstration )  

 

( T : Test ) 

 

 

 3-5 RVTM 

 

ID Name 
M/ 

B 
  

 

0 0 

 

M 

1 

 

1.1-1.4 D 

1 1.1  M 

1.1 

 

1.1.1.2-

1.1.1.8 

A

D 

3 1.1.1 

 

M 
1.1.1.1 

 1.1 Use 

case 

 

3 M 

1.1.1.2 
 

S

(12)

1.1 Use 

case 

A 

3 M 

1.1.1.3 (1 50 )

 

S

(2) 

A 
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ID Name 
M/ 

B 
  

 

3 M 

1.1.1.4 

 

S

(5)

1.2.2 

A 

3 M 

1.1.1.5 

 

S

(1 3 4) 

A 

3 M 

1.1.1.6 1 212 bits 

 

S

(12) 

A 

3 M 
1.1.1.7 

 S

(13) 

A 

3 M 
1.1.1.8 

 

S

(11) 

A 

1 1.2  M 

1.2 

 

S

(6 7) 

D 

2 1.2.1 

 

M 

1.2.1  

1.2.1.1-

1.2.1.3 

D 

3 1.2.1.

1 

 

B 

 1.2.1.1 

 

1.2 

Use case 

T 

4 
1.2.1.1.1 

 

1.2 

Use case 

T 

4 
1.2.1.1.2 

 1.2 Use 

case 

T 

4 1.2.1.1.3 L1-SAIF  Use case T 
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ID Name 
M/ 

B 
  

 

4 1.2.1.1.4 L1/CA  Use case T 

4 

1.2.1.1.5 128 m

 

1.2.2.3 I 

4 
1.2.1.1.6 

90

 

1.2 I 

4 

1.2.1.1.7 30

 

1.2.1.1 T 

4 1.2.1.1.8  1.2.1.1 I 

3 1.2.1.

2 

 

M 
1.2.1.2 

 

S

(5) 

D 

4 M 

1.2.1.2.1 

 

1.2.1.2

Use case 

D 

4 M 
1.2.1.2.2 

 

1.2.1.2

Use case 

D 

3 1.2.1.

3 

 

M 
1.2.1.3 

 

1.2 D 

4 M 

1.2.1.3.1 

 

 

D 

4 M 
1.2.1.3.2 

 

1.2 Use 

case 

D 

4 M 
1.2.1.3.3 

 

1.2 Use 

case 

D 

4 M 
1.2.1.3.4 

 

S

(10) 

D 
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ID Name 
M/ 

B 
  

 

4 M 1.2.1.3.5  1.2.1.3 D 

2 1.2.2 

 

M 
1.2.2 

 

1.2.2.1-

1.2.2.5 

D 

3 M 
1.2.2.1 

 S

(8) 

D 

3 B 
1.2.2.2 

 S

(9) 

D 

3 B 
1.2.2.3 

 

S

(9) 

D 

3 M 
1.2.2.4 

 S

(9) 

D 

3 M 
1.2.2.5 

 

 D 
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3.2  

3.2.1  

3.2.1.1  

3.1.6  3-6

 

 

 3-6  

Level ID   

0 F0  1 

1 F1.1  1.1 

3 F1.1.1  1.1.1.1 

3 F1.1.2  1.1.1.2-6 1.1.1.8 

3 F1.1.3  1.1.1.3 1.1.1.5 1.1.1.7 

1 F1.2  1.2 

2 F1.2.1  1.2.1 

3 F1.2.1.1  1.2.1.1 

4 F1.2.1.1.1  1.2.1.1.1 1.2.1.1.3 1.2.1.1.6

1.2.1.1.7 

4 F1.2.1.1.2  1.2.1.1.2 1.2.1.1.4 1.2.1.1.5 

3 F1.2.1.2  1.2.1.2 

4 F1.2.1.2.1  1.2.1.2.1 

4 F1.2.1.2.2  1.2.1.2.2 

3 F1.2.1.3  1.2.1.3 

4 F1.2.1.3.1  1.2.1.3.1 

4 F1.2.1.3.2  1.2.1.3.2 

4 F1.2.1.3.3  1.2.1.3.3 

4 F1.2.1.3.4  1.2.1.3.4 

2 F1.2.2  1.2.2 

3 F1.2.2.1  1.2.2.1 1.2.2.5 
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Level ID   

3 F1.2.2.2  1.2.2.2 1.2.2.5 

3 F1.2.2.3  1.2.2.3 1.2.2.5 

3 F1.2.2.4  1.2.2.4 1.2.2.5 

 

3.2.1.2 Functional Flow Block Diagrams ( FFBD ) 

 3-6  3-5  Function Flow Block Diagrams ( FFBD ) 

 3-6  Enhanced FFBD  

 

3

 

3

 GNSS 

 

 GNSS 

L1-SAIF 

GNSS 4  L1/CA 
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1

 

  

 3-6  Enhanced FFBD 

 

QZSS 

QZSS  L1-SAIF 

GNSS 

 L1/CA 
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 3-5 FFBD ( Functional Flow Block Diagrams ) 
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 3-6 Enhanced FFBD 

 

3.2.1.3  

F1.2.1.3.1 

 

 L1-SAIF 

 3-7

 L1-SAIF 

GNSS 

 GNSS SONY  QZPOD 

OS : Android  L1-SAIF  L1/CA 

 GNSS L1-SAIF L1/CA 

防災情報
防災

メッセージ

(External Input)
L1-SAIF

(External Input)
L1C/A

(External output)
防災メッセージ

防災
メッセージ

位置情報

防災情報

防災
メッセージ
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Bluetooth 

GNSS  

 

 

 3-7  

Receive signal

and decode signal

L1-SAIF 

signal

(Positioning 

Data

+

Emergency 

Message)

L1 Signal

(Positioning 

Data)

Positioning Data

，Emergency 

Message and 

L1 SAIF C/No

Record data

Smartphone

GNSS Receiver

Satellite Segment

QZS

GNSS

Experimental Earth 

Station

Experimental 

Control Station

Emergency Message

Transmission Segment Receiving Segment

Positioning Data

Positioning Enhancement Data

Emergency Message Data

Bluetooth

Emergency Message

Emergency Message

・Format Conversion

・Distribution Schedule
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 3-7  

  

 2013 11 19 10:40-12:00 15:20-16:00 

  

 81 - 88 degrees 

 1  / 2  

 

 

 3-8  

 

 2013  11  19 

 3-8

 2  3 

 2  

1  

 



67 

 

 3-9  GPS 

a ) b ) 

 3-10 Route 1  Route 4 

 L1-SAIF  C/No 1

0

 3-9

 3-9

 Point A  NM33-N 

 3-11
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 3-9  

 

 3-10  L1-SAIF  C/No  
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 3-11 Point A  

 

3.2.2  

3.2.2.1  

 3-12

 3 GNSS 

 QZS 

 3 

 3-13

 QZS  QZSS 
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 3-12  

 

 

 3-13  

QZSGNSS

QZSS

System of interest
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3.2.2.2  

 3-6  3-5  3-12

 3-14

 

 

 

 3-14  

 

 

 

 

QZS

GNSS
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3.2.2.3  

 3-8

1 212 bits 

 

 

 3-8  

 

1.1.1.2 
 

1.1.1.3 
1 50

 

1.1.1.4 
 

1.1.1.5 
 

1.1.1.6 
1 212 bits

 

1.1.1.8  

 
1.1.1.3 

1 50

 

1.1.1.5 
 

1.1.1.7  
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3.2.2.3.1 メッセージフォーマットの設計 

 3-8

GPS

GPS L1/CA 1575.42 MHz L1-SAIF

L1-SAIF 

250 bps 1

 2-5 L1-SAIF 250 bits 212 bits 

 L1-SAIF 

 

 3-9 [61][58]
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2.2.3

1 50
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1

2 3  3-15

 3-9

XML

 

 

 3-9  

   

 

①   

②

 

 

 

 

 

③  
3 188

 

④  
 

⑤  

 3  
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 3-15  
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1  

 3-9

3  3-16

 3-10

 212 bits 

 8 bits  2 bits

 ID 8 bits  ID 10 bits 28 ( 8 + 2 + 8 + 10 ) bits

32 bits 11 bits 

8

1 bit 3

1 2 bits 

66

132 ( 2  66 ) bits 28 bits

 44 ( 32 + 11 + 1 ) bits 132 bits 

204 ( 28 + 44 + 132 ) bits 212 bits 1

3  
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 3-16  

 

 3-10  

 

   bit 

 

1  ‐ ‐ 28 

2 
 

  2013 12 16

12 00 00  

32 

3   11 50  11 

4    1 

5 

 

1 

 *1 

[5 m 10 m 10 m  

] 

10 m 2 

2 

 

10 m  2 

   

66

 

 2 

 bit  204 

*1  
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2  

 3-9

 3-17

 XX.XX 

4  XX.XX 3

XX.X 2 XX 

XX [m]

 

66

212 bits 28 bits 

32bits 152 

( 212 – 28 – 32 ) bits 1 66

 7 bit  1 bit

 11 bits  14 bits  2 bits  2 bits  37 

( 7 + 1 + 11 + 14 + 2 + 2 ) bits 152 bits 1  37 bits 

1 4

2

1 65 1

1 1 4

65 4 17

 18 ( 1 + 17 ) 
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 3-17  

 

 3-11  

 

   bit 

 

1  - - 28 

2 
 

 2013 12 16

12 00 00  

32 

3 
 

1
 

   7 

 

 

 

 1 

 
 12 30  

11 

 XX.XX 6.50 14 

 

4 XX.XX 

3 XX.X 

2 XX 

4 2 

 

 

XX [m] XX [m]

 

 2 

4-6 

 

2
 

3  111 

 bit  

208 
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3  

 3-9

3 188

3 5

2

 3-18

 3-19

188

 212 bits  28 bits 

 32 bits  11 bits  43 ( 32 + 11 ) bits 

141 ( 212 – 28 – 43 ) bits 

1 10  3 bits 

1  141 bits  3 bits 

47 188 188 47

4

4

 3-19  161 bits 1
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 3-18  

 3-12  

 

 

   bit 

 

1  ‐ ‐ 28 

2 
 

  2013 12 16

12 00 00

 

32 

3   11 50  11 

4 

 

1   

3 4 5 5

6 6 7

 

4 3 

2  5  3 

… … … 

47  3 3 

 bit  212 
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 3-19  

 3-13  

 

   bit 

 

1  ‐ ‐ 28 

2 
 

 2013 12 16

12 00 00  

32 

3   11 50 11 

4   332   9 

5   34  47  32 

6   139  23  32 

7   10 km 10 

8   6.6 7 

 bit  161 
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3.2.2.3.2 配信スケジュールの設計 

1

 3-20

 3-21  
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 3-20  

 



86 

 

 

 3-21  

 

3.2.1.3

 3-22

1

 n P 

r (1)  r = 1 

 3-23  
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P = ∑ 𝑛𝐶𝑟(1 − 𝛼)
𝑟𝛼𝑛−𝑟

𝑛

𝑛=0

 

 

50 % 95 %

1 5  

 

 

 

 3-22  

(1) 



88 

 

 

 3-23  

 

3

 L1-SAIF 

1

 L1-SAIF 
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1

[42] 2 1

50 % 95 % 

1 5

5  

5 2 1  

 

3.2.2.3.3 東日本大震災の事例による検討 

 3-13



90 

 

0 

 3-14

30 [62] 15  18  00 

 

 2  1 

[42] 2  1 6  1 15  1 

 

 3-15

 3-16

 

 

 3-14  

 / / /  

  

 2011  3  11  14  48  10  15  18  00  

 1  2 6 15  
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 3-15  

 
 

 

 

1  

/ 2 s 

1  

/ 6 s 

1  

/ 15 s 

 34  81 31 15 

 
6 15 10 5 

#1 

[ 14:50:00 ] 
1 152 34 6 

#2 

[ 15:14:11 ] 
1 7 5 5 

 #1 

[ 14:50:26 ] 
1 5 5 5 

 #2 

[ 15:14:39 ] 
1 5 5 5 

 44 265 90 41 

 

 3-16  

 

 ( sec ) 

1  / 2 s 
1  

 / 6 s 

1  

 / 15 s 

 4 18 67 

 89 165 456 

#1 0 4 10 

#2 1 5 14 

#1 4 68 209 

#2 3 67 211 
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 5 

 

50 % 95 % 1 

5  

5 

 3-16

 15  1  3  6  1 

 1 

 

1 2  1 

 152 

 5 152 

 147 ( 152 – 5 ) 

 7  7 1  3 

 6  1 

1  2 

 15  1 1
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24   

1 

 15 1  

 

3.2.2.3.4 受信実験結果の適用による検討 

3.2.2.3.3

3.2.1.3

3.2.2.3.3

 

 3-9

 Route 1  Route 4 Route 

1  Route 4 

 Route 1  Route 4 

 10  Route 1 – A  

Route 4 – B  3-24   
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a ) Route 1 - A b ) Route 4 - B 

 3-24  

[63]  

 

 

3-17  10 

 10 

2  1 

6  1 12  1 

15  1 

2  12  1 
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 3-17  

  

0:00 #1  

0:15 #2  

0:30 #3  

0:45 #4  

1:40 #5  

1:55 #6  

2:10 #7  

2:25 #8  

3:10  

3:35 #9  

3:36  

3:50 #10  

4:05 #11  

5:00 #12  

5:15 #13  

5:45 #14  

8:48 #15 & #1  

8:59 #16 & #2  

 

 3-18

Route 

 3-25  3-26

ON OFF L1-

SAIF signal Route 1 – A 

 71.76 % Route 4 – B  73.75 %  
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 3-18  

  

 

1   

/ 2 s 

1   

/ 6 s 

1   

/ 12 s 

Route 1 – A 

 18 / 28 9 / 10 2 / 3 

 37 / 52 4 / 9 1 / 5 

 0 / 5 2 / 5 3 / 5 

Route 4 - B 

 11 / 28 5 / 10 0 / 3 

 45 / 52 9 / 9 4 / 5 

 4 / 5 4 / 5 5 / 5 
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 3-25 Route 1-A  
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 3-26 Route 4-B  
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 Route 

 1 

 2  6 

 12 

 

 

3.2.2.3.5 

 3  

1  1  28 bits  1  1 

 1  

2  2  28 bits  43 bits

 1  1  1  

3  3  28 bits  43 bits

 2  1  5  

 

 47  1,718 

 1  80 km  2  

10 km  1 km 

 1  176  2  4,874  387,779 

[64]  
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 3-19  

  1  2  3 

1 bit 2 bits 1 bit 2 bits 2 bits 

47 

 

1 s 1 s 1 s 1 s 10 s 

176 

 1 

 

 80 km 

1 s 2 s 2 s 3 s 30 s 

1,718 

 

10 s 20 s 13 s 26 s 260 s 

4 m 20 s  

4,874 

2

 

 10 km 

27 s 55 s 35 s 72 s 720 s 

12 m  

38,779 

 

 1 km 

211 s 

2 m 31 s  

439 s 

7 m 19 s  

276 s 

4 m 36 s  

579 s 

9 m 39 s  

5,790 s 

1 h 36 m 

30 s  

 

 ON / OFF  1 bit

 5 m  10 m 10 m  2 bits  

 3-19  3 

2  5,000 

 12  40,000  1  30 

2,000 

 5 

 

 

3.2.2.4  
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 3-6

 

3-20  212 bits 

  

8 

 GNSS 

 

 

 3-20  

 

   

 1.2.2.1 

1.2.2.5 

 

 

 1.2.2.2 

1.2.2.5 

 

 

 1.2.2.3  

 1.2.2.4 

1.2.2.5 
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 GNSS 

 

3  3-21  
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 3-21  

  

  

1 

 

 

 

1.2.2.3 

1.2.2.4 

1.2.2.5 

 

 

 

2 

 

 

 

 

 

 

1.2.2.2 

1.2.2.5 

1.2.2.3 

1.2.2.4 

1.2.2.5 

 

 

 

 

 

3 

 

 

 

 

 

 

 

1.22.1 

1.2.2.5 

1.2.2.3 

1.2.2.4 

1.2.2.5 
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 3-22  

 
 

  

 

1.2.2  1.2.2.1 - 1.2.2.3 

1.2.2.16  

1.2.2.5 

 

1.2.2.3  S 9  

1.2.2.5 
 

 

1.2.2.6  1.2.2.4 

1.2.2.7  

1.2.2.8  

1.2.2.9  

1.2.2.10 
 

1.2.2.11  

1.2.2.12  

1.2.2.13  

 

1.2.2.2  S 9  

1.2.2.3  S 9  

1.2.2.4  S 9 1.2.2.4 

1.2.2.5 
 

 

 

1.2.2.14  1.2.2.1 1.2.2.2 

1.2.2.3  S 9 1.2.2.3 

1.2.2.4  S 9 1.2.2.4 

1.2.2.5 
 

 

1.2.2.15 
 

1.2.2.14 

 



105 

 

 

3-22  

 1.2.2.4 

1.2.2.6  1.2.2.9 

 

1.2.2.10  1.2.2.13 

 

 3-21  

1.2.2.14 

1.2.2.15 
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3.2.3  

 3-23  

1.1.1.5 

 1.1.5.1 

 1.1.5.2  5 

 2 1.2.1.19 

 50 % 

1.1.5.2  5 

 5  95 % 

 1  50 % 

 

3 

1.2.2.16 

 

 

 3-23  

 

ID    

0 0 

 
1 

 

1.1-1.4 
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ID    

1 1.1  

1.1 

 

1.1.1.3 -

1.1.1.5 

2 1.1.1 

 

1.1.1.1 
 1.1 Use 

case 

3 

1.1.1.2 
 

S 

12

1.1 Use 

case 

3 

1.1.1.3  1  50 

 

S 

2  

3 

1.1.1.4  

S 

5

1.2.2 

3 

1.1.1.5 

 

S 

1 3

4  

4 
1.1.5.1 

 

1.1.1.5 

4 

1.1.5.2 

 5 

 

1.1.1.5 

3 

1.1.1.6 1  212 bits 

 

S 

12  

3 
1.1.1.7 

 S 

13  

3 
1.1.1.8 

 

S 

11  
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ID    

1 1.2  

1.2 

 

S 

6 7  

2 1.2.1 

 

1.2.1 

 

1.2.1.1 -

1.2.1.3 

3 1.2.1.1 

 

1.2.1.1 
 

1.2 

Use case 

4 
1.2.1.1.1 

 1.2 

Use case 

4 
1.2.1.1.2 

 1.2 Use 

case 

4 1.2.1.1.3 L1-SAIF   Use case 

4 1.2.1.1.4 L1/CA  Use case 

4 
1.2.1.1.5 

 128 m  

1.2.2.3 

4 
1.2.1.1.6 

 90 

 

1.2 

4 
1.2.1.1.7 

 

30  

1.2.1.1 

4 1.2.1.1.8  1.2.1.1 

4 
1.2.1.1.9 

 

50 %  

1.1.5.2 

3 1.2.2 

 
1.2.1.2 

 

S 

5  

4 

1.2.1.2.1 

 

1.2.1.2

Use case 

4 1.2.1.2.2 1.2.1.2
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ID    

 Use case 

3 1.2.3 

 
1.2.1.3 

 

1.2 

4 

1.2.1.3.1 
 

 

4 
1.2.1.3.2 

 

1.2 Use 

case 

4 
1.2.1.3.3 

 1.2 Use 

case 

4 
1.2.1.3.4 

 S 

10  

4 1.2.1.3.5  1.2.1.3 

2 1.2.2 

 

1.2.2 
 

1.2.4.1-

1.2.4.3 

2 

1.2.2.16 

 

1.2.4.5 

3 1.2.2.1 

 

 

1.2.2.3 
 

S 

9  

3 
1.2.2.5 

 

 

3 1.2.2.6  1.2.2.4 

3 1.2.2.7  1.2.2.4 

3 1.2.2.8  1.2.2.4 

3 1.2.2.9  1.2.2.4 

3 
1.2.2.10 

 

1.2.2.4 

3 1.2.2.11  1.2.2.4 
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ID    

3 1.2.2.12  1.2.2.4 

3 1.2.2.13  1.2.2.4 

3 1.2.2.2 

 
1.2.2.2 

 S 

9  

3 
1.2.2.3 

 

S 

9  

3 

1.2.2.4 

 S 

9

1.2.2.4 

3 
1.2.2.5 

 

 

3 1.2.2.3 

 

1.2.2.14 
 1.2.2.1

1.2.2.2 

3 

1.2.2.3  

S 

9

1.2.2.3 

3 

1.2.2.4 

 S 

9

1.2.2.4 

3 
1.2.2.5 

 

 

 

3.3  

3.3.1.1  

 3-27
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ID ID 

 GNSS  

ID

 ID 

 ID 
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 3-27  

 

3.3.1.2  

 

Android 

 3-28

 2  

2 
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 3-29

 

 

 

 3-28  

 

 3-29  
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3.3.1.3  

Android 

 3-24

 3-30

 

 

 3-24  

 



115 

 

 

 3-30  

 

1  

 

 3-31
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 3-31  

 

2  

 3-32

GNSS

Google Maps API 

 

 

3  
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 3-32

 

Google Maps API 

 

 

 

 3-32  
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3.4  

 3-33

 

 

 

 3-33  

 

3.4.1  

 3-23

 3-25  

 

 

 

評価

④

システムの
検証

③

サブシステ
ムの
検証

②

サブシステ
ムの
検証

①

コンポーネ
ントの検証
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 3-25  

ID Name   

1.1.1 

 

1.1.1.2 

 
 

1.1.1.3 1

 50  
 

1.1.1.4 

 
 

1.1.5.1 
 

 

1.1.5.2 

 5 

 

 

1.1.1.6 
1 

 212 bits  
 

1.1.1.7   

1.2.1.1 

 

1.2.1.1.1   

1.2.1.1.2   

1.2.1.1.3 L1-SAIF   

1.2.1.1.4 L1/CA   

1.2.1.1.5 
 128 m  

 

1.2.1.1.6  90   

1.2.1.1.7 
 30 

 
 

1.2.1.1.8   

1.2.1.1.9 
 50 % 

 
 

1.2.1.2 

 
1.2.1.2.1 

 
- 

1.2.1.2.2 
 

- 
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ID Name   

1.2.1.3 

  

 

1.2.1.3.1 
 

 

1.2.1.3.2   

1.2.1.3.3   

1.2.1.3.4   

1.2.1.3.5   

1.2.2.1 

 

 

1.2.2.3   

1.2.2.5 
 

 

1.2.2.6   

1.2.2.7   

1.2.2.8   

1.2.2.9   

1.2.2.10  - 

1.2.2.11   

1.2.2.12   

1.2.2.13   

1.2.2.2 

 

1.2.2.2   

1.2.2.3   

1.2.2.4   

1.2.2.5 
 

- 

1.2.2.3 

 

1.2.2.4   

1.2.2.3   

1.2.2.4   

1.2.2.5 
 

- 
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1 1.1.1.2  

 3-34

2013  10  26  2  50 JST

 XML  a  3-26

 

 

 

 3-34  

 3-26  

  

 2013  10  26  02  50  00 JST  

 2013  10  26  02  10  00 JST  
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2 1.1.1.3  1  50 

 

1  50 

 3 

 66 

 1 3 

 X 

 X  2X 

 3X  2 

6 

 6 

 18 

 6 

 1  50  

 

3 1.1.1.4  

 3-37

 

 

4 1.1.1.5.1  
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3.2.2.3.3  3-15  2  1 

 147 

 

 

5 1.1.1.5.2  5 

 

 5 

3.2.2.3.3  3-15  2  

1  5 

 

 

6 1  212 bits  

 1  212 bits 

 3-34

 1  212 bits 

 

 

7  

[42]  2  1 

 

 

 GNSS 



124 

 

 GNSS L1-SAIF   

GNSS  

1 1.2.1.1.1  

 ID 

GNSS 

GNSS  : Nexus 7 OS : Android  Bluetooth 

Buetooth Terminal GNSS 

GNSS NMEA  QZQSM 

 ID  16 

 3-35 NMEA QZQSM 

 

C6C400000780018140818081C0C2014000000000000000000000000017E5588  

 2  

110001101100010000000000000000000000011110000000000000011000000101000000100000

01100000001000000111000000110000100000000101000000000000000000000000000000000000

00000000000000000000000000000000000000000000000000000000000000000000010111111001

010101100010  

250 bits  2 bits 
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 3-35  NMEA  

 

2 1.2.1.1.2  

 3-35

 NMEA GNGGA 

 

 

3 1.2.1.1.3  L1-SAIF  

L1-SAIF   3-35

 NMEA QZGSV 

 C/No  55  L1-SAIF 

L1-SAIF  

 

4 1.2.1.1.4 L1/CA  

L1/CA  3-35

 NMEA GPGSV 

 ID  L1/CA  C/No  L1/CA 
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5 1.2.1.1.5  128 m  

 128 m 

GNSS [65]  5 

m  

 

6 1.2.1.1.6  90  

 90 

GNSS [65]  34 

 

 

7 1.2.1.1.7  30  

L1-SAIF  30 

30  L1-SAIF  3-36  L1-

SAIF  C/No 30 

 

 

 

 3-36 L1-SAIF  C/No  
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8 1.2.1.1.9  50 %  

 50 % 

30 

 7.11 % 

 50 %  

 

 

1 1.2.1.3.1  

 3-37

 

 

2 1.2.1.3.2  

 3-38

 

 

3 1.2.1.3.3  

 3-38

 

 

4 1.2.1.3.4  

 3-38
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 3-37  

 

 3-38  
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1 1.2.2.3

 3-39

 

 

2 1.2.2.5

 

3-39

3 1.2.2.6

 3-39

4 1.2.2.7

N 

35.457898  E 139.637089  3-39  N 35.457917

E 139.632314 433.41 m  432 m 

 

5 1.2.2.8
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 3-39

6 1.2.2.9

 3-39

7 1.2.2.11

 3-39

8 1.2.2.12

 3-39

9 1.2.2.13

 3-39
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 3-39  

 

Google Map  

1 1.2.2.2  

 3-40

 

 



132 

 

 

 3-40  

 

2 1.2.2.3  

 3-40

 

 

3 1.2.2.4  

 3-40

 

 

1 1.2.2.14

 3-41
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2 1.2.2.3

 3-41

3 1.2.2.4

 3-41

 

 

 3-41  
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3.4.2  

3.4.1

 3-27

 3-27

 

 

 3-27  

ID Name   

0 

 
1 

 

 

1.1  

1.1 

 

 

1.2  

1.2 

 

 

1.2.1 

 

1.2.1 

  

1.2.2 

 

1.2.2  

 

1.2.2.16  
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3.4.2.1  

 

 

1 1.2.2.16  

 3-42

 

 

 

 3-42  
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2 1.2.2  

 3-39

 3-40  3-41

 

 

3.4.2.2  

 

1 1.2.1

 

 ID 

 ID 

ID  ID 

 

GNSS  GNSS 

2 GNSS  Bluetooth 

 

 3-28

 1 
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 3-28  

    

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    

11    

12    

13    

14    

15    

    

 

3.4.2.3  

 

1 1.2

 

ID 

 ID 
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 1 

 

 

3.4.2.4  

 

1

 

 1  50 

 5 

 

3.2.2.3.3

0  3-14

30 [62]

15  18  00 



139 

 

 2  1  

 3-29

 3-30

 

 

 3-29  

  1  / 2 s 

 34 81 

 6 15 

#1 [ 14:50:00 ] 1 152 

#2 [ 15:14:11 ] 1 7 

 #1 [ 14:50:26 ] 1 5 

 #2 [ 15:14:39 ] 1 5 

 44 265 

 

 3-30  

 1  / 2 s 

 4 

 89 

#1 0 

#2 1 

#1 4 

#2 3 
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1  50 

1 24

147 ( 152-5 ) 2 

 30  4 

 2 5 

 

 

3.4.3  

 

 

 

 

 

 

3.4.3.1  
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ID 

 ID 

3.2.2.3

ID 

GNSS SPAC  QZPOD

SONY  xperia Android 4.3  

 L1-SAIF  

 2013  12  6  3-43

 12  30  15  30  12  

30  12  50  14  00  14  20  15  10  15  30 

 3  7 1  3  3-43

 3 1 

 20 
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 3-32

 3-32

 L1-

SAIF  

L1-SAIF  2  1  

 

 

 3-43  
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 3-31  

 2013  12  6  12  30  15  30  

  

QZSS  83.9  88.5 degrees 

 7  

 20 ① 12 30  12  50 ②14  00 –

 14  20 ③ 15  10  15  30  

 1  / 2  

 

 3-32  

 

 

  

0 : 00  SMS 

01 : 30   6  

03 : 00  #1  

03 : 25  #1  20  

0.5 m 

10 : 00  #2  

10 : 25  #2  15  

4 m 

20 : 00   

 

 

 3-43
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20 

 

 3-33  3-44

 D 

 L1-SAIF  C/No 1 

0  3-45  D  GNSS

 D 

 3-34

 F 1 2 

 

 3-33  1 

 

 3-45

 3-34  3  45 3.2.2.3.3

 7  7 

 

 3-46

 27 %
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F 10 % 

 50 %  95 %  5 

 50 %  

 3-33  F 

 F  15  22  40 

 15  19  40  15  21  54 

 

 

 3-33  

  
 

A B C D E F G 

 1 32 27 32 31 32 32 32 

 1 65 72 31 46 38 12 73 

 

 3-44  L1-SAIF  C/No  D  

0

1

0

10

20

30

40

50

60

00:00 05:00 10:00 15:00 20:00

E
m

er
g
en

cy
 m

es
sa

g
e 

re
ce

p
ti

o
n
 (

-)

L
1
-S

A
IF

 C
/N

o
 (

 d
B

H
z 

)

Time(minitues)

Emergency message reception

L1-SAIF siganl C/No
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 3-45 D  

[63]  



147 

 

 3-34  

  

A 1  21  

B 3  45  

C 1  25  

D 2  55  

E 2  17  

F - 

G 1  39  

 

 

 3-46  

 

3.4.3.2  

 

0

5

10

15

20

25

30

A B C D E F G

Lo
ss

 r
at

e[
%

]

User

Emergency message loss rate

Disaster information loss rate
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3.4.3.1 ID 

 ID 

GNSS SPAC  QZPOD 

SONY  xperia Android 4.3  

1  3 

 3-47 SMS 

 3-32

 20 

 

 3-36 2013  12  16 

 3-47 8 

 3-32

L1-SAIF  2 

 1  

 3-37
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1 1 

-

 

 3-38

 B 

 F 

*1 *2

 3-29  3-30

-

#5

 H 

 1  40  3  10 

-   
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 3-47  

 

 3-35  

( ) 

 

 

 

 0 : 00  SMS  

01 : 30   6  

03 : 00   

03 :25   

 20  

1.2 m 

10 : 00   

10 : 25   

 15  

4 m 

20 : 00   
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 3-36  

  

 

2013  12  16  

 12  50  13  30  

 14  10  14  30  

 15  10  15  30  

   

 79.6  88.5 degrees 

 8  

 20  

 1  / 2  

 

 3-37  

 A B C D E F G H 

         

       - - 

 

 3-38  

 A B C D E F G H 

#1     

:  

 

 

:  

 

 

 

 

 

 

*1 

 

:  

 

 

 

 

#2      

:  

 

 

 

:  

 

 

 

 

*1 

 

 

 

    

 

 

 

 

  

*1 

 * 
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 A B C D E F G H 

#1    

 

  

 

:  

 

 

 

 

 

*1 

 

 

 

 

:  

 

#3      

 

 

 

 

 

*2 

*2 

  

#4    

 

 

 

 

 

 

 

 

 

:  

 

*2 

*2 

  

#5       *2 

*2 

  

   

 

 

 

  

 

 

 

 

*2 

*2 

  

     

 

 

 

 

 

*2 

*2 

  

#2      

 

 

 

 

 

 

 

 

 

*1 

 

*1 

  

#6    

 

 

 

   

 

   

*1 *2  

 2 
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3.4.4  

3.4.4.1  

 3-39  

 

 3-39  

   

R1   

R2   

R3   

R4   

R5 

 
 

R6 

 
 

R7   

R8   

R9   
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3.4.4.2  

1  3 

 3-47 SMS 

 3-35

 20 

 3-47

[66]  

L1-SAIF 

 L1-SAIF 

 L1-SAIF 

30 

 LAN  

 3-36 2013  12  16 

 3-47 8 
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20-

40

 3-35

 3-40

 1 

 

 

 3-40  

 1  

  

 

*1 

) 

*2 *3 *2 *3 

 38 ( 0 )  108 ( 0 )  1 : 30 1 : 32 

 12 ( 0 ) 7 : 28 

 0 ( 0 ) 33 ( 28 ) - 3 : 00 

 0 ( 0 ) 32 ( 27 ) - 3 : 02 

 32 ( 27 ) 0 ( 0 ) 3 : 20  

 0 ( 0 ) 10 ( 0 ) - 3 : 30 

 5 ( 0 ) 15 ( 0 ) 3 : 50 3 : 52 

 73 ( 68 ) 0 ( 0 ) 10 : 00  

 0 ( 0 ) 74 ( 69 ) - 10 : 02 

 0 ( 0 ) 73 ( 68 ) - 10 : 20 

 5 ( 0 ) 15 ( 0 ) 10 : 30 10 : 32 

 0 ( 0 ) 30 ( 0 ) - 11 : 10 
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 3-41

 3-42  

R1 

R2 

R3 

R4 R5 

R6 

R7 R8 

R9 

 

 

 3-41  

  

 GNSS  

  

Panasonic  HX-A100

*1 

  

 GNSS  L1-SAIF  C/No 

 

 

 

*1  F  G  
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 3-42  

   

1 

 

 

2 
1  

 

3 

 

4 

 

 

5 
 

6  

7  

8 

 

 

9  

10  

11  

12 

 

 

13  

14 
 

 

15 

 

 

16 
 

17  

18  

19 
 

20  

21 

 

 

22 
 

23  

24  

25  
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26  

27  

28  

29  

30  

31  

32  

33 

 

34  

35  

 

3.4.4.3  

 3-43

 20  40 

 20   3-48

 3-44
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 3-43  

 A B C D E F G H 

         

 20  20  30  20  20  20  20  20  

* 

S F S F S S S F S 

*S : F :  

 

 

 3-48  
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 3-44  

 
 

  

1 

 

 

4  

4  

2 
1  

 

3  

4  

1  

2  

2  

2  

2  

3 

 

 

4 

 

 

3  

4  

1  

5 

 

6  

2  

6 
 

6  

2  

7 
 

 

8 

 

 

7  

1  

9 
 

7  

1  

10 
 

7  

1  
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11 
 

 

12 

 

 

5  

1  

2  

13 
 

 

14 
  

7  

1  

15 

 

 

4  

2  

2  

16 

 

8  

17 
 

2  

3  

3  

18  

1  

1  

3  

3  

19 

 

6  

2  

20 

 

  

21 

 

 

6  

2  

22 

 

6  

2  



162 

 

 
 

  

23  
6  

2  

24  

4  

2  

2  

25  

3  

1  

2  

1  

1  

26  
7  

1  

27  

6  

1  

1  

28  

5  

1  

1  

1  

29 
 

4  

1  

2  

1  

1  

30 
 

 

31 
 

7  

1  

32 
 

8  
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33 

 

2  

5  

1  

 

34 
 

6  

2  

35 
 

5  

3  

 

1  

 3-45

 3-43

1 1 

- #5

 H  1  40 

 3  10 -

  H 
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 3-49 a  

 

 3-45  

 
A B C D E F G H 

                

#1                  

#2                - - 

                 

#1                  

#3                  

#4               -   

#5              - -   

             - -   

             - - - - 

#2      - -       - - - - 

#6  - -   - - - -   - - - - - - 

 

 

 3-49  

 

2

6

1

4

2

1

緊急地震速報 震度速報

津波警報(#1) 津波情報(#1)

避難を開始した防災情報は何か

44

有効でない やや有効でない

どちらでもない やや有効

有効

情報の受信性の観点から，防災情
報を入手する手段として有効か

a) b)
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2  

 3-44

 

 

3  

 3-44

 

 

4  

 3-38

 B 

 F 

*1 *2

 3-29

 3-30

-

#5

H  1  40  3 
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 10 -

 3-46

 

 3-50

 3-51
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