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SUMMARY OF MASTER’S DISSERTATION

Student ID 81433381 Name Akihiko Nishino

Title  Design and Evaluation of Early Warning System Utilizing Quasi-Zenith Satellite System and

Public Infrastructure for Improved Coverage of Information Transmission

Abstract

The purpose of this study is the design and evaluation of early warning system to deliver information
from Quasi-Zenith Satellite System (QZSS) via public infrastructure to where residents cannot hear a
message broadcast from distant loudspeakers in disaster administration wireless communication.

A large-scale disaster may damage ground communication infrastructure, interfering with the delivery
of disaster information. In such cases, satellites will remain unaffected by damage and can be used as a
means of providing information. The augmentation signal of a Global Navigation Satellite System
(GNSS) can be received using a GNSS receiver, such as that used in cellular mobile phones, which are
far more widely used than satellite mobile phones. Research on receiving information with the
augmentation signal via a mobile phone is being conducted; however, a method of delivering disaster
information to people who do not have a mobile phone requires attention.

There are other means of delivering emergency information at the beginning of a disaster, such as
disaster administration wireless communication. It covers almost 80% of the area of Japan such that
many people outside can hear an emergency message without having any equipment such as a mobile
phone at hand. There are some areas, however, where residents would hardly hear a message broadcast
by loudspeakers because the loudspeakers are set too far away.

This study conducted a system that delivers disaster information via a QZSS to residents cannot hear a
message broadcast from the loudseakers in disaster administration wireless communication. In our
system, various machines of public infrastructure receive information from a QZSS and deliver it audibly
through speakers attached to them. As a first step, we consider the use of public vehicles such as bus and
fixed objects such as vending machine. These infrastructures are set or move near many people such that
it typically delivers information rapidly and with certainty at the onset of a disaster.

A prototype system is constructed and tested in the coast area in suburbs of Tokyo, where many buses
travel. The loudspeakers of the prototype system automatically broadcast tsunami information received
from the QZSS. The information reaches remote areas where fixed loudspeakers cannot be heard.
Through simulation using a geographic information system, the movement of public buses and the
position of vending machines in suburbs of Tokyo are visualized. It revealed where and at what time of

the day the coverage of the broadcasting of disaster information can be improved.

Key Word (5 words)
Early Warning System, Quasi Zenith Satellite System, Public infrastructure, Coverage, Information

Transmission, Disaster Administration Wireless Communications
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g U TR E AN S TH D720, 2015 FREIZHBIT 2 FHET ¥ # v OB (H =R
TBLZ40%ICEEEF->TND.
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2.2.2. PBIRATBUER ORE
BA SRATBCER X 2 E AN SN TV DD, BiEFEZOTITRICBW TS, BAMES
WNOEUE SN D BEFENEGE LR WHIESFET 5. — Bl & LT 1 R EER T 2 B Y
EF 5. FERATTEEEO K EFEORENEUE i, BIRRE U TP SIEBIN R 12
DHLATWD T2, AEIFFEOX Gk & U CRE L. BRI 264 0=

BRRBENTWS., X 6 Tlx, TOHFNMNELFEOOETEL, BIESNLIEFOH
SERH A RO AR & S5 300m £ T 100m 2 & KMT%LTwéulﬁﬁ,%
RO ZHBEE L, BT 28R H0F » BB 5 BAMEFZRONME TR LT

W, TERD &, EOBSATBUER O OFE B EE L 2V EBE SN D IFHZE
HHIENGFEL WD I ERbnd

FEIR T8 2014 RIS RIS L CHEME L7 B SATEUERR O = X AT 27 v 7
— hOFEREX 7TIRT. ZhickdE, 6 TR IHHRZE QI DOERO—EH D
HliX, M2 LT TRENBEETE R LW EZEREGELNTND
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2.2.3. REBEFBEROmRmF

B 8 1%, HHAKBEKICENT, KTPERREE O 27 TR A3 H i S 58 45 1% (2B 5
ITBAERLISMC ED & 5 R FBE MW TIER L2257 LTW 5 (REENTATETR%) .
FEARERIC LD L, RS ORBFEN LSO - MBI X2 b0 THLD. =
5 LIz BBk 2 ik & U7z BT BS SATE SRR & bhiie L C2efli Tikd 528, BT &
2 Wz FAHURIC B 2 ISR 2 E L2 0, BICIR Y 238 5 7= o A |l i 4
L0 2BANSNY. F70, KEBOBRIRIICE > THEBEINAATHE L 255
L0, BHRITBIEROMTEE WO BEN S TR RREBETETH D LTSV, LH
HRANY 2 L OBBRITEIRZFEA TN D L0 ) BLED DI SEEMNE VL S 257,
Bh SATECIERR D X 51 B FHCELE & 2 VI L TV D b o Tidanizo, HE)c
T BRI R O EEOFIR E V) BRERH 5.

L7z > T, AWIICERICER - RS TRY, KX T, EEE - B8E 5
72 EITHRET DR SCEM OO TEEZ W T, B ITBIER O 2 ERT O BENH 5.

[ERE. HREE. BEICKBLEHE | 22
FMST 74« A— L EER(E =
ANl m1

0 5 10 15 20 25

8 LI D % OB SAT BRSO IR P
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2.3. ANIHEE*HAVWE-EBEHERHT X7 A

it S FEPED @ MEF IR ETFE & LT, ALFEZ AW RS RS 27 L0 ACHE
TRED BN TWD. RETIE, KEROFRIZEFELE LT, BEHEZHW B
FEWBE AT &, P EZ W A v —VBUE T AT MMTET 2 BEFEFZEIC DWW
Tk %.

2.3.1. BHHEBEI AT L

M SRFME L WD BLETIEL, HL LA 7 T2 SRVBE S AT AR S 1L, 72D
BIRZ N LB RIRE S AT LAEWEET L ENEE LV, 20 X ) RIKEEDO S
WEBEIBE AT L0 — O REEHEFE CH L. MEMEIE, L2 WL BEICB
JHEEFEE LTEHINLTWS., KERAERITBERMA K L TRERIsETFEN

EHE L2 G AICBW T, BB EOBEFEREZERT 5720, REE Tl adi

BRGSO LT O ERESRAME L, (BB S0 L THONICEERETE S
RHIZHEEL TV D, HAAKERICBO T, REE I3 EET B 300 50 %
Fh L, S ENEAS M S .

WHE Tl 2B ORIEOIEKRZ BIE L, #BEHEBE S AT 20
—E2b DTN D, K 9 ICERBEFREE AT AOERNE R AR, E
&@R%&LTmF4UV?A”UFU%FX&—MLF%va#ybmj®3@ﬁ
Thbd. AU TLE, HEDD 780 km OIKE T 66 HEOH R NEE S 41, 12T
RaTR_—1LTW5. FELH L DORBEN T W 2D FE R OBRIEN D72 <, H DR
D/AIBMEFTRE & T2 > TV D T A RAZ — T AAR EZEITH 5 2 Bt 1L 2 (N-STAR)
PA7RIE 22 36,000 km 7> B A A4+ KOV A 200 HEEE A 73— L T 5. E8EN
ST KHIT IS T SNS 7o LT K W FHIUE - BIENTE D X9, FEHEHE
RIS TR LHERHO Wi-Fi L= b HEESNTEY, FEEFOATHIUIARE
AT ELTEIELRMTEE RS> TS, A~V ME, A~ ¥ v MM
PRAET 5 3O EREELZFIA L, EEEM2MREEEZRIEL T D,

2012 AEFE IR 2 ENESRREIE 11 77 5900 J{TH Y (X 10), FxHML T
7%, WU 2012 FEEIC BT 2 M B AR ALK 1 (8 3604 57D (M 11) & bl
TDHEFTRRERIZIIE STV, ZuE, &V —E 2L bICHERFER HIZA%E 5000
MBRENS DT T &R T TUIW LN, WRRENEETHDH 2 &, HHEEI AR
HIWFRFIZBIT DAY v ERRNWZ ER LD, LER-T, RERIIBITHE D
ASDIEREETE L LTI o TiEER .
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FEENSE BHNE BhHMe EENE EEME. BhiE
. . - VSAT, BB{kSNG
e A7 Y ok KON Sk N-STAR ESV b
VAT LA (R 3 N ' - 8 AUk, ESV, MZEHA
(RAUTNY i) (KAYDD L) (UAER 5474t) (BANTTFIE) (MM RRE R RE) (B R RRE)
R IPSTAR Company, 127h#7h
Sl ASTMIIMA-H AP MATL| -+ AP MRTLR  NTTEEL
EARIEA Japan, JSATEN {481z~ KDDI VISR AN, BERFY 2k NTTH2E XL YAREMHALY Y, | & NTTIREZK, KDDL Y24
VauR’, SKY:EI?( COM Telecommr:m:ntNotwoﬁt JS*A;NI"\!IT:‘I‘}A:;;!";i:x;; “7'7
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2.3.2. BWEANLRT A

TR ET AR IR L, GPS BEREAT S HEMEREITA<S HE R LTRY, 295 LR % xt
BE LU THERINL S AT AN OEERIEREZBET 5 Z ENTEIL, KERIZZ DA
~ERICIENFREE 72 5.

RN > AT MFIE L < 1T ER g 2 AL > 27 2 (GNSS : Global Navigation
Satellite System) & FE(T, KED GPS ICRFE S D K 5 oM E Tk S 2
L 27 L&, ¥z, GNSSIZIE, HADERIEFHEICREIND L HIZHDH—H
D HIW 2 b G2 & 3 D M s 2|4 > A 7 & (RNSS : Regional Navigation Satellite
System), F7=, #riLfE % T GPS ORRZEZAIET 2 Bl Td 2 i LM 2 A 2 i
EAIR T A7 2 (SBAS : Satellite-Based Augumentation System) 23&% 5. —H|XH %
DONLE R T D702, FiFFT 2ZEHICE > T4 >ORMEENDIEEE2%ZE L,
MR L 2 — Y L OBRBEAIIE L ZOWET — 2 26 L IAE L RL 2 G+ 5.

GNSS [13HI/E, k[E D GPS, ®= 7 ® GLONASS, KM ® Galileo, H'[E? Beidou 73
&%, RNSSIZHADHERTEME | X BIEEN S TEY, A > RO IRNSS 23FHFEH
Th 5. SBAS 1L, HAD MSAS, FKM D EGNOS, K[ED WASS, 1 > KD GAGAN,
227 @ SDCM MEH STV 5.

AL R AR U7 Bh SEALE > 2 T A ORFFEIZENS TITh LTV 5. . Ventura
5213 SBAS DU L > T % EGNOS %4 I L 72 B S 4243t I O 3R o =
> 7 K& LT The ESA ALIVE (Alert interface via EGNOS) Z#£% L, EGNOS % fi /]
L 72 B S DR HE K OB 2 Bh D 2 v 3 3 U iRE, EGNOS Z il L7254 olE o
MEa v 7 FPORFPTEYT —F 77 F vy OKitZa EiE L7~. MLUTB

(Multi-constellation Land Users Test Bed) &2 =2 @ EGEP (European Evolution
Programme) 7’1 77 LTI, KERIZHKF#RAZ EGNOS & O Galileo Z i/ L = —4
I 2 L AMmFE L TR Y, MWallner 51320 TA v =Y T4 —< v b &
REL. FESCH EBERSICEI DA TFF v o Fb - i SFECTREER 2 RET D
a7 RELUTEIMNTIL A4A (alertdall) 7Ym Y =7 MABFI SN TEY, Tomas
2122 O T GNSS Z IV R EIC W TRE 2 E 0 LT 5. 5520, R
WL ZEM DRUIE D 72 OIS A E STV D GPS ffiffis A7 L D—2>Th 5 SBAS D
B5EZIFMIESTOBFRIBEFEL LTHEI DO A v — VR RET D HIEORG %
Fh L7z,

BL 26 OHATIZEE, PN HEEOMREZIC L VI KEREEET 2 LW a v
BT NORFHIE EE o TEY, EEFEZHAWEISEROEE &\ ) IR ITE
STELT, Frha—FoRAE THEE LZBRFLITORL TR,
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2.3.3. BEXEHEIXT A

UERTEAT R > A7 & (Quasi Zenith Satellite System) 1%, HAS2NHLEIE ) F O 2 JINAL
VAT ATHD. AARMETHICKETBIC | EOBENRZ D X5 ITEROHmE 2 1
RIEFLEIZELE L7fRE AT A TH Y, REZIZIE 100 % B N—F 5 &k E O RIAL 5
—bEREEBRFT LY —EATHDH. 2015 FIBUE, HI5HTHD [HHOE ] NI
AE, FIHFEGEE BICEH SN TS, ERTAME S AT A%, 2018 FE DOV —E A
PRRFICIE 3 BROVERTHPLERTZ KON 1 O R IEHLERZ ) SR S, 2023 £E TS
7RI & 72 0 @R RN EBL SN D TETH S, ERTEHIEHRZIX 8 DFDOHER
THEUEZ# &, BARORIAMIEICK 8 FEFELE S 415, 3 HMOERTEHLERE 1D D
RODARD LZETREST D2 LI2XY, B 1EROBENAAD LZICMET DI &
LD, THIZRY, BEARLEEZR S ED AARDE S OBFT CHERTEHRE D D OIF
BEZETHIENAEERD.

WERTEBE Y AT A0 RHET 5 B0 — v R1%, GPS Offisek M TH 5. GPS
e —E A1, KEOD GPS LA G Y, ERIEHLEREZFIH L THEOKMF
FIRLE 2 BT 5 Z LI kY, AL T 2RI rTaE= U 7 - Ref A K S
5L LBz, GPS R O RAMMINAE 5 (L1/CA 5%, LIC f5%, L2C 3%
KL E5) 5 E L C W EOmM E2 BT O TH S, GPS flif@t— v A1
L1-SAIF 575 & O LEX 157572 & OMiR(E 5 2 ERTAR R G EE L, HIEEAIERF RO
BRI K 2 ERBEKR O GPS 2 DM B SHEE e & & o —F ~i@%m L CRHEMED A
EERDZHLOTHSD. FiZ, GPS ffift— v &%, EARHZIZY 7 A — & fRBIA A TR Y
—EZ R F A= FRRINAIRY — A & LTRSS,

X 12 ICHERTARTE > AT MO Z R T . ERTEME Y A7 A%, FH 2= Ml
INT-UERTAERTE N O EICEYE SNz =X R, v~ A X —a 2 ko —/LEi N BBR
ERRPOERIND. ERTAF A ORE SN HERTEHEFE FILTE=F R TE=4
EN, vAF—ary ha—LRENEOMREERE L, ERIEHEORICBEI 4 HE T
WL, MiEAYyE—UZAERL, BIMEHRIRE L CEREHMRICT v 7Y 735,
WRTAMEIL, MIEA v E—VEZEL, MEA v E—VEEREIELEELZAML,
2—Pzxt L CEET 5.

KERFOFRIETFTE L LT, ERIAHLEORINARIE 5 TH D LI-SAIF 5 5% H
A v —VBUE Y AT ARBFIR S TS0, MR TEAT R 2 72 B SEF MRS o 2
T LTI, A Y E—UI2NZ, BRBERD O BUS L7 G M A B S E it v ¥ —

TR A v —VICEW LEET D2 & T, RERHENOHIEA v — LBLK A
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v — V% EE L7 LI-SAIF (§ 5% 2 —WIZEUE9 5. Z @ L1-SAIF {5 51X GNSS %
EHTZEWRTH D7D, KRB FEOHRZEAMIMICIN TS, #FEER EICA
fif SHUE L WK LT 5 GNSS SZEHEIC o TR A A TAREL 70D, E£72, BAS
A yt— U L RIRFICALE G R 2 WA A 2 G UG L, ERTARE LV EUE S DB A
v —VICHAAEN Tk — R —FOMEZ T A2 LIk, 2—FDn
LY T DR E RO AR L CRMET 5 Z LR AREE R D
WRTEBEIZE D A v —VEE T AT LA TIE, KERAERICH EOWEEA 7 77
W S FWEABIRIC BN TS, EHEFR SIS > TR ELL TS GNSS
AR LB KR OERZ %D 2 LN TE, FINHRE B 2R 212 0%(EH
VENLENC G U7z O e i s 215 5 2 & S A[BE & 72 % . L1-SAIF 15 51, 15 #3E 250 bps,
B A E—URHESND. 29 LI/INREDOT —F R MG T D720 D A
v =TT =<y FROEUER 7 ¥ 2 — L ORENR I, ARDLZ U R TEA
BEOWET) 7 THHT VT « A7 =T HIBICBWTHEEERB TN TS, L
L, ERISEOMMENE L WO BLETIE, B EREREOMAmKERBRETHD. L
o T, PiSATEIER e T 7 001E, HWEEEREZEE T2 06ERH 5.
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B.AXA VT TEEA L EREHRERYERI X T

b DERE

AR TIL, B SATBUERR O FHAE AU 5 i@ oM@t 2 m LS g 5729
2, B R e LTt U7 T AIER LT ERTER RIS L 2 B EH > X 7 A OGE
ZITH. EFBICE L GHETHIAMA V7 T OEREMET 5 2 & T, KERFIBITS
ERfEEOMRYEN LA S NS, £, RTERME L AT L L, BRAZRA LK
FORIA 7T L ZMBEDEDLZ LT, HEBIZEHBPNLT, MRFEEORVE
W AT DB RTREL 72 5.

VAT AREIE LT, FTERGITEZFEML, TORMRENET —FT7 7 F vy REHEE
i 5.

3.1. ERGH

AWFFETIE, BISRATEIERR ) GEME SN D B R NEE L 2WiiikoF R 22— L4
L. VAT BT D=V OERE EMRICHERT D2 LA B E LTERSIT AT
7o, 2=V OFERBGICEDE AT — I RV M LR L, AT —27 KV EORE%
iTolz. ZL T, MELELAT =27 ANV (—F KOG BIEEK) ICxiLA 4 a
— R E AT o 72,

3.1.1. ATF—JHRNVFDFE

B AT BURRR O IF 22 A HUIB WA BET 2 AE R AT LDRT — I KNV HF
ERET L0, 2=V OBERBEGFICEODDI AT =7 RV E %X 13 (2R L. =2—5

ICIERERMET DT DD VAT L E#EATHAT = AN e —FITEN 1 EHO
FARICELE L7z, 22Tk, Bk A7 AEHE, RV AT NEHE, BoEFEE K

BRIBEFEENZYT D, RIS, 2—VFITHERZEMET L L 2HOE LTHE#RE
ERR LIEET D AT — 7 R F %2 2 BRICKE L=, = 2 T3y 86k VR LT

BMUT D RIS, 2O LIEAT = RAFIK L TRBLFFHORT — 7 RV H &2 —
PSRN 3BHICEE L. 22 TiE, RBEHEMT, v A7 LAHRE, i
KEAFHE, Xy NU— 7 FHE KL ORI AERN %Y T 5.

AWFZETIE, BT 2 M/5ET 5 2 AT L e W BLED D, B SATEEERR & [RIRE
2= FICEBEFEREZEET D AT — 7 AL F L Lo RRERICER Lz
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3.1.2. ATF—I7HRKNVEZDER

301 X THELIEAT =V HRAEDL AT NI+ HEREHHT 5720, X
MAEL O v Z B a—%Fi Lz, =2 —FORIIK 7 TRLET V47— MER
ZHW, IFHBRICIEA 2 a2 —%2FE L7z (F 1

1. =—H%

B SATEU R O F WA AR O FERZK 6 22DRFET D2 LI1ETX 528, (ERICK

THBEET IV V7 T5 2 E0REETH T2, T CRULET v r— MERND
—HFOERAHH L.

X 7 X0, K 6 T LUEBRATEIER OFRZE A OERIE, FERRICP RATEUE
MPOEUESNDEFEDIEZ 2T WEWIBLURHBI L TS, LR T, =2—H
Mo MEREGEL UL LW EREMET 2N T 5.

2. HLG BIAIK

M BEIREROBERZHA LT 22 L2 HNE LT, MRNNRFBRTEINCEHET 5
BBICA v 2 B a—2fTolz. BBITRBEEE G EMT T A HEEE LYY
h T A WIFE ] IZB W TR W W 27207205 C, B Y T2 WS ARAFFE D
MREEFRICRE L CTHREZBRLDO L Th 5. B SRATBUERR O BLK O Z O JRKIZ B
LT, R 1LICRTH@VA A Ca—%2FEM LTz, 20O 4 Ea—fEREIEIC, Bk
TR O AT MR T 52 L 2 LT 25 Z & T, M BIARO TR % fif
H L7z,

VR TA VA Ea—fEREIY, #FABREOERE LT IBREROFREA
Hidgk & B oD 7o) TR SATBUERR X 0 2B FBE A v o) T & Bl D IERELC
BEELIW TH EOBEEA 7 7B 2L o THIFEREBIELIV] ZH LM
L.
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#F1 A2 =2— (HFAEBK

SR 201547 A 28 H

% B IR BRI 0

X% # BER TR 1 40 CRFSHD IT HEER)
H VAT LIIHIRT D Z L AR T DD

A X 2—IHA
1. BHIEROFEIIM D 2
2. BESRATBUERR OB ) 2
(RS
FERIZH U TR A BEm 2D IEfEICBE LW
B SRATECIERR I VX A ks H 0, 222870
B AT BRI T F D33 D 7280, FTHICHERR LT < 2 I BLER TIE RV
B AT BUERR I IR FERE OB, BEREOHALH D
B SATBURAROBUR & LC, WWEOREL H D

A=, #HBBEOERGIRER LY, K AT DTHTHHEAT =7 RV F DU
REL 2 ITHRFE L.

£ 2 KRUVATAHIBIDAT—7 H)VHER

5 AT — 7 RV ZER %R T

S1 a—VIEREBET D | =2—F, HFBEHE
s

S2 AR IR 20 B 7 | #5 HIBIA
WZ &

S3 HWMANEZ EiEICBET 2 | #5 BIGE
&

S4 B SATBUERR O 2 B i | HO5 B TR R
R P A

S5 BOSAT B L 0 BB | O BRI
MBI &

S6 H EEA 7 7 MEAR | #5 BIRIE
AICHERIBETEL L
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3.1.3. AT 2r0EH
VAT LAOFPHZHALMCT B0, X 14 1TRTHEY, 2— 27— AKX &2 B LTz,
VAT LD R — AL, a—F LT EBEORIZE T MEREEET 5] TF
RATBURMR A 5T 2 ) T EisEA > 7 7 3MERAR AT CTHBET 210 3 2ThH 5.

(A1)

% T A
O :l‘A‘—/\}}—‘AI—/\

fHZRET 5

Q
A

UPES RIS

By AT B e A
T %

{5477
PERARTH M
fHFrZ)

X 14 YATADZ— A — A
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3.2.

T —%T 7 F ¥Rt

3.2.1. MHEERFT
3% I CHIH L7223k G, R 3IRTEY, VAT AEROE Y L TEIToT.
KVAT AERIZHIGT DAL ICT 5720, X 15
Diagram (FFBD) (2 X Y ARHL, Ji e O Ic X DM b & 95k L 7=

Block

#£ 3 AT AR

|Z7~9 Functional Flow

5 VAT KER ZRIT
Syl VAT AT —PIFRE RET L & S1
Sy2 VAT DMINHFBUREICKE- R DN BN b S2
Sy3 VAT MIERANR E BB ETH L S3
Sy4 VAT DI RATBIERR A ST D 2 & S4
VAT NIBESATEERR L D LR EICE AR B2
Sy5 S5
Wwzo kb
AT NI LEEA 7 T ME R T b S s E
Sy6 S6
T&E5HZ &
3.2.2. HBEREOAT

HIEI CH OGN o2 AT DERICKHT HHEEZ T 5720, X 151k 2T

AR

LD FFBD #7379, AKRUAT LAOHEHEET 17—

BRI SZREBE D 3 DI KBS 5.
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F3
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B 54T B

i A A AR Moo [
2l
Hh FadfE A
7 7 MSLRERE
F1.2.2 F1.3

F1.1

LA |—

T 5 H e

[ BAAG bt

F2.1

FRH R A

e

" i ERkGE

F1.2.3

IEffEE5AS

v

2%

[%%E%ﬁ@
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» HEhEC(SHERE (i T
F3.1.1
A RS PR RE
F3.2.1
A HEPR AE o
—>(T
F3.2

I RAT R E

15 AT A7 AO Functional Flow Block Diagram
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3.2.3. BEEEER L MREERRAME

VAT LERE FFBD O AT AT MR DEEEE R L, AT —7 RV F 8
KW AT LA ENT WD Z L LR T 2729, Requirement Verification
Traceability Matrix (RVTM) % f\WT#E 4 [CEROMGE#RIME AR, RVIM TlX, %
PRI HEICKxF L CTHA (Inspection), Z3#7 (Analysis), 7 E> A kL —3 =3 ik

(Demonstration), #AER (Test) I(ZX > THERZTT O ZLIZXD, VAT AIZBITLHH
KROBEMWEL ERMEZEHDDLZENTE .
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C6C406F001121304250000000000000000000000000000000000000034C371C0*43
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€6C407000112130425000000000000000000000000000000000000002F078F40*35
14 I 26 47 14 B
C6C4071001121304250000000000000000000000000000000000000019055D40%48
14 BF 26 47 20 £
€6C4072001121304250000000000000000000000000000000000000022911580*3C
14 IF 26 47 26 £
€6C407300112130425000000000000000000000000000000000000001493C780%4C
14 5 26 57 32
€6C40740011213042500000000000000000000000000000000000000342ABAC0*39
14 Ik 26 57 38
C6C40750011213042500000000000000000000000000000000000000022868C0*43
14 I 26 47 44 7Y
€6C4076001121304250000000000000000000000000000000000000039BC2000%*36
14 I 26 57 50 7
€6C407700112130425000000000000000000000000000000000000000FBEF200*3E
14 I 26 57 56
C6C40780011213042500000000000000000000000000000000000000195DE440*3E
14 FE 27 53 2 B
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14 FF 27 53 8 B
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C6C407B001121304250000000000000000000000000000000000000022C9IAC80*38
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C6C40810011213042500000000000000000000000000000000000000325 EBFC0*32
14 I 27 57 56
C6C4082001121304250000000000000000000000000000000000000009CAF700*4B
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€6C408300112130425000000000000000000000000000000000000003FC82500%32
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€6C408400112130425000000000000000000000000000000000000001F715840*4E
14 IF 28 47 14 B
C6C4085001121304250000000000000000000000000000000000000029738A40%48
14 BF 28 47 20 £
€6C4086001121304250000000000000000000000000000000000000012E7C280*3D
14 IF 28 47 26 £
C6C4087001121304250000000000000000000000000000000000000024E51080%*4D
14 I§ 28 57 32 1
€6C40880011213042500000000000000000000000000000000000000320606C0*4A
14 5§ 28 57 38
€6C408900112130425000000000000000000000000000000000000000404D4C0*30
14 I 28 47 44 7
C6C408A00112130425000000000000000000000000000000000000003F909C00*42
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14 I 28 57 56
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14 5§ 29 57 38
€6C4093001121304250000000000000000000000000000000000000032EFCDC0*48
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14 5§ 29 57 50 7
€6C4095001121304250000000000000000000000000000000000000024546280*35
14 5§ 29 57 56
€6C409600112130425000000000000000000000000000000000000001FC02A40%48
14 B¢ 30 43 2 B
€6C409700112230425000000000000000000000000000000000000003F726240%4C
14 I 30 43 8 B
€6C4098001122304250000000000000000000000000000000000000029917400%39
14 FF 30 47 14 B
€6C409900112230425000000000000000000000000000000000000001F93A600*3F
14 BF 30 47 20 #»
C6C409A00112230425000000000000000000000000000000000000002407EEC0*38
14 BF 30 47 26 £
C6C409B001122304250000000000000000000000000000000000000012053CCO*4A
14 ¢ 30 47 32
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14 ¢ 30 47 38
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14 B 31 47 20
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14 5§ 34 57 38
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Appendix3 =fg w7

LUF, EREERICBWTEETTRE ¥ —TOZEROmRIZLE S, 14 15
NS 14K 45 5 DROZEA vy —V 0O 77— 2 Z250#7 5.

BAID A > — (50D GPS ORINAE B IZLL FO#m b .
$GPGGA,051447.00,3519.5934,N,13927.2173,E,2,09,1.3,16.7,M,39.1,M,,*50
NI E RS EFL TS 145 471 (A AEYER T 1488 14 55 47 B) .

$QZQSM,55,C6C400100102030415000000000000000000000000000000000000000C0207C*72
$QZQSM,55,C6C4002001020304150000000000000000000000000000000000000037964F0*0D
$QZQSM,55,C6C4003001020304150000000000000000000000000000000000000001949D0*04
$QZQSM,55,C6C40040010203041500000000000000000000000000000000000000212DE04*76
$QZQSM,55,C6C40050010203041500000000000000000000000000000000000000172F324*04
$QZQSM,55,C6C400600102030415000000000000000000000000000000000000002CBB7A8* 7F
$QZQSM,55,C6C400700102030415000000000000000000000000000000000000001 ABIAEE*0B
$QZQSM,55,C6C400800102030415000000000000000000000000000000000000000CSABEC*0D
$QZQSM,55,C6C400900102030415000000000000000000000000000000000000003 A586CC*06
$QZQSM,55,C6C400A001020304150000000000000000000000000000000000000001CC240*00
$QZQSM,55,C6C400B001020304150000000000000000000000000000000000000037CEF60*76
$QZQSM,55,C6C400C001020304150000000000000000000000000000000000000017778B4* 7D
$QZQSM,55,C6C400D00102030415000000000000000000000000000000000000002175594*0B
$QZQSM,55,C6C400E00102030415000000000000000000000000000000000000001 AE1118*0F
$QZQSM,55,C6C400F00102030415000000000000000000000000000000000000002CE3C38*7F
$QZQSM,55,C6C4010001020304150000000000000000000000000000000000000037273D0*01
$QZQSM,55,C6C401100102030415000000000000000000000000000000000000000125EF0*73
$QZQSM,55,C6C401200102030415000000000000000000000000000000000000003AB1A7C*71
$QZQSM,55,C6C401300102030415000000000000000000000000000000000000000CB375C*07
$QZQSM,55,C6C401400102030415000000000000000000000000000000000000002COA088*73
$QZQSM,55,C6C401500102030415000000000000000000000000000000000000001 A08DA8*07
$QZQSM,55,C6C40170010203041500000000000000000000000000000000000000179E404*0A
$QZQSM,55,C6C40180010203041500000000000000000000000000000000000000017D560*0E
$QZQSM,55,C6C40190010203041500000000000000000000000000000000000000377F840*07
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$QZQSM,55,C6C401A00102030415000000000000000000000000000000000000000CEBCCC*01
$QZQSM,55,C6C401B00102030415000000000000000000000000000000000000003AE91EC*0C
$QZQSM,55,C6C401C00102030415000000000000000000000000000000000000001A50638*7C
$QZQSM,55,C6C401D00102030415000000000000000000000000000000000000002C52B18*0E
$QZQSM,55,C6C401E001020304150000000000000000000000000000000000000017C6F94*0A
$QZQSM,55,C6C401F001020304150000000000000000000000000000000000000021C42B4*01
$QZQSM,55,C6C40200010203041500000000000000000000000000000000000000204F044*04
$QZQSM,55,C6C40210010203041500000000000000000000000000000000000000164DD64* 74
$QZQSM,55,C6C402200102030415000000000000000000000000000000000000002DDIIEE*09
$QZQSM,55,C6C402300102030415000000000000000000000000000000000000001 BDB4C8*7D
$QZQSM,55,C6C402400102030415000000000000000000000000000000000000003B6231C*74
$QZQSM,55,C6C402500102030415000000000000000000000000000000000000000D60E3C*06
$QZQSM,55,C6C4026001020304150000000000000000000000000000000000000036F4AB0O*06
$QZQSM,55,C6C4027001020304150000000000000000000000000000000000000000F6790*0D
$QZQSM,55,C6C4028001020304150000000000000000000000000000000000000016156F4*0B
$QZQSM,55,C6C402900102030415000000000000000000000000000000000000002017BD4*7B
$QZQSM,55,C6C402A00102030415000000000000000000000000000000000000001B83F58*06
$QZQSM,55,C6C402B00102030415000000000000000000000000000000000000002D81278*74
$QZQSM,55,C6C402C00102030415000000000000000000000000000000000000000D385AC*7F
$QZQSM,55,C6C402D00102030415000000000000000000000000000000000000003B3 A88C*70
$QZQSM,55,C6C402E001020304150000000000000000000000000000000000000000AEC00*76
$QZQSM,55,C6C402F001020304150000000000000000000000000000000000000036AC120*06
$QZQSM,55,C6C403000102030415000000000000000000000000000000000000002D68ECE*03
$QZQSM,55,C6C403100102030415000000000000000000000000000000000000001 B6A3ES*0E
$QZQSM,55,C6C4032001020304150000000000000000000000000000000000000020FE764*73
$QZQSM,55,C6C403300102130415000000000000000000000000000000000000003BE2380*7A
$QZQSM,55,C6C403400102130415000000000000000000000000000000000000001B5B454*71
$QZQSM,55,C6C403500102130415000000000000000000000000000000000000002D59974*01
$QZQSM,55,C6C4036001021304150000000000000000000000000000000000000016CDDF8*78
$QZQSM,55,C6C4037001021304150000000000000000000000000000000000000020CFOD8*08
$QZQSM,55,C6C40380010213041500000000000000000000000000000000000000362C1BC*08
$QZQSM,55,C6C403A00102130415000000000000000000000000000000000000003BBA810*7E
$QZQSM,55,C6C403B00102130415000000000000000000000000000000000000000DB8S530*0E
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$QZQSM,55,C6C403C00102130415000000000000000000000000000000000000002D012E4*03
$QZQSM,55,C6C403D00102130415000000000000000000000000000000000000001 BO3FC4*71
$QZQSM,55,C6C403E00102130415000000000000000000000000000000000000002097B48*73
$QZQSM,55,C6C403F00102130415000000000000000000000000000000000000001695668*01
$QZQSM,55,C6C404000102130415000000000000000000000000000000000000002381EA8*77
$QZQSM,55,C6C404100102130415000000000000000000000000000000000000001583388*7E
$QZQSM,55,C6C404200102130415000000000000000000000000000000000000002E17704*03
$QZQSM,55,C6C404300102130415000000000000000000000000000000000000001815A24*0A
$QZQSM,55,C6C4044001021304150000000000000000000000000000000000000038 ACDF0*7C
$QZQSM,55,C6C404500102130415000000000000000000000000000000000000000EAE0D0*73
$QZQSM,55,C6C40460010213041500000000000000000000000000000000000000353 A45C*73
$QZQSM,55,C6C40470010213041500000000000000000000000000000000000000033897C*01
$QZQSM,55,C6C4048001021304150000000000000000000000000000000000000015DB818*78
$QZQSM,55,C6C4049001021304150000000000000000000000000000000000000023D9538*08
$QZQSM,55,C6C404A0010213041500000000000000000000000000000000000000184D1B4*0C
$QZQSM,55,C6C404B00102130415000000000000000000000000000000000000002E4FC94*7A
$QZQSM,55,C6C404C00102130415000000000000000000000000000000000000000EF 6B40%73
$QZQSM,55,C6C404D001021304150000000000000000000000000000000000000038F4660*7E
$QZQSM,55,C6C404E001021304150000000000000000000000000000000000000003602EC*07
$QZQSM,55,C6C404F00102130415000000000000000000000000000000000000003562FCC*71
$QZQSM,55,C6C405000102130415000000000000000000000000000000000000002EA6024*74
$QZQSM,55,C6C4051001021304150000000000000000000000000000000000000018A4D04*7F
$QZQSM,55,C6C405200102130415000000000000000000000000000000000000002330988*7B
$QZQSM,55,C6C4053001021304150000000000000000000000000000000000000015324A8*09
$QZQSM,55,C6C40540010213041500000000000000000000000000000000000000358B37C*7D
$QZQSM,55,C6C405500102130415000000000000000000000000000000000000000389E5C*76
$QZQSM,55,C6C4056001021304150000000000000000000000000000000000000038 1 DADO*0F
$QZQSM,55,C6C405700102130415000000000000000000000000000000000000000E1F7F0*06
$QZQSM,55,C6C4058001021304150000000000000000000000000000000000000018FC694* 7D
$QZQSM,55,C6C405900102130415000000000000000000000000000000000000002EFEBB4*0B
$QZQSM,55,C6C405A0010213041500000000000000000000000000000000000000156 AF38*0D
$QZQSM,55,C6C405B00102130415000000000000000000000000000000000000002368218*04
$QZQSM,55,C6C405D001021304150000000000000000000000000000000000000035D38EC*79
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$QZQSM,55,C6C405E00102130415000000000000000000000000000000000000000E47C60*04
$QZQSM,55,C6C405F00102130415000000000000000000000000000000000000003845140*0B
$QZQSM,55,C6C4060001021304150000000000000000000000000000000000000039CE3B0*0C
$QZQSM,55,C6C406100102130415000000000000000000000000000000000000000FCCE90*7A
$QZQSM,55,C6C406200102130415000000000000000000000000000000000000003458 A1C*7A
$QZQSM,55,C6C40630010213041500000000000000000000000000000000000000025A73C*73
$QZQSM,55,C6C4064001021304150000000000000000000000000000000000000022E30E8*7E
$QZQSM,55,C6C406500112130425000000000000000000000000000000000000000F0F800*7E
$QZQSM,55,C6C40660011213042500000000000000000000000000000000000000349BC8C*01
$QZQSM,55,C6C4067001121304250000000000000000000000000000000000000002991 AC*75
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