V8330 / VS330L1
GNSS = /32
Bt A

Rev. C2

R4t UniStrong Japan

No. D75-0323-000C




AEIX, F C CHMPart 15)IZHELL TV ET,
ARBLE T TSR OB OB AT A RN DV FTAERNCER AR TS 2L EH 0 A,

EEERT
Hemisphere GNSS &=fEaE GPS 77V r—v 3 >
© Copyright Hemisphere GNSS (2013). All rights reserved.

ZD~==27 )% HemisphereGNSS DHRFTOEMIZ L DA LI, B FEWA), B
B K0 AN DM FEESE D W D FECTh, B, FHEA., 5., H 5V
WD BB ALY 2= FEEIC K IR T AT LDk 2R L E T,

PRIAR

HemisphereGNSS & # @ = =, COAST, Crescent, Earthworks, Eclipse, e-Dif, L-Dif,
miniEclipse, PocketMAX PC, PocketMAX, PocketMax3, S320, SBX-4, SureTrack, Vector,
XF1, XF2 (%, HemisphereGNNS #ED&BERpGIE TT, £7o, AR~ =2 75RO E OMpHEIT
ETNETNOFAEHEIFRBLET,

RrEF

Hemisphere GNSS $fhi%, ROFFFICL > TIR#ESHTWET,

6,111,549 6,397,147 6,469,663 6,501,346 6,539,303 6,549,091 6,711,501 6,744,404
6,865,465 6,876,920 7,142,956 7,162,348 7,277,792 7,292,185 7,292,186 7,373,231
7,388,639 7,400,294 7,400,956 7,429,952 7,437,230 7,460,942 7,689,354 7,808,428
7,835,832 7,885,745 7,948,769 8,000,381 8,018,376 8,085,196 8,102,325 8,138,970
8,140,223 8,174,437 8,184,050 8,190,337 8,214,111 8,217,833 8,265,826 8,271,194
8,307,535 8,311,696 8,334,804 RE41358 (LI b KEHFF)

2002244539 2002325645 2004320401(LAE A—R b T U 7T HEEF)

Z DML, KE D D WITHIEZ BT ORFFFAZ KL 0 £,

K< =27 /%, HemisphereGNSS 73517 L 7= Vector VS330 GNSS Compass User Guide]
OHNEEBARENTHEHAT A Z LA HELTERLTEY . KEOEHBMLSMIHT S Z
LEEELET,



L 00T ettt ettt ———— 4
1 B DD T e 5
1L G N S S it 6
1.2 VS 3 3 0 D A oot 7
D R DB oot 9
2 L T T T D B e s 10
2.2 V'S 3 3 0 D3R eeeeeee e e 12
B B E T oot e ——————————— 15
B L BB T oot 16
8.2 T T 4 T = a T s 16
3.8 o D T 0 T e e 17
R B oo e 19
A FTTNY 2T 407 *FAQ oo 20
B o B oo 22
(O L i TR 24
D i R (B ) e 25
| DR v o OO PP UPRPR PP 28
T N T T 0, et 36



X HIZ

VS330™ GNSS = /3%, f#rEclipsefiffi & i - 72 —m——
EAEEE 72 L NENBER SND T 7Y r—3 3 UaliT 2B
BINE L,

FELZ, FACRSEE LY 7 T BERE AR E L £ 97530.01° rms
BEEILET,

(R &)
< GAKSE S 0.01° rms(7 T HHEELIOm)
cbe—7 30cm(DGNSS)/10ecm(RTK)
vy F,m— 1° rms LT
AEVBFO LD ASHEE (A =2 — L RIR) VS330 GNSS = > /¥ %
AHEPTRETERVES TORKR INTRE ZIIRRBEDCFME LT
Y Y A r S EREHC R DAY — N Ty TR G & — BRI AR AR T & 2V R C O IRk
cJNEE—RELT, SBAS/Beacon,/L—ban d»FHAHE

VS330iF, ERENAKEICEDLETCT T T HlEMZ 1 OmETEREARETH I,
72 NFNVEMELE LCDIC L DIREFRRICE VEVBETFO Lnva 2 & LT ZRIATAT
E3u I

VS330Iik. = MJEFTALELTL 1~/LFGNS S(GPS/GLONASS/BeiDou)fH#E
DVS330L1&, 28K (Dual Frequency) ~/VF GN S S{EERT2>2R T KHIGZ FTHE
VS330D20DFFTANHY E£7,

LN, VS330L1EADOHRELRITHEGDHA, [VS330L 1) LFtdliLET,

) VS 330 (2L Tk, 70771 0m T ERREREREE T R ERER T
K (Base7AYy) BNAERTEET,

VectorPCUHEE=2—T 4 VT 1)

Windows - CEI{ERBEZR 2 —F ¢ U T 1 : [VectorPCJ %1 5 & . SBAS/Beacon/L-band
DIER, GNS S Ay E—VBROH )R — FRE, HIL/ v F/ m—LORR, FHiEk
BOEODLT Ty b /N T ADHRERENEDCETTEET,

W tt % 72 I3HemisphereGNSStH- O AR —L_R—J LW F oo — RLTIRIHL ZE 0,

MFAMulti-Function Application Software) D33

V8330121, HINLD = D=7y 7 b =7 (MFA) NFEEINTHET,

& FIHMTREZMEEROBIRZINEFHT IS 2BEo s WIE) LT, #ll
fLE— REHEBMICRELE T (BRI TFo@mY ),

1. RTK

2. L-Band (Global Correction Service)

3.SBAS (DGPS) (i) RTKWIN :  RTKAERBOZ (ERAE RIS &, A

4. Beacon (DGPS) R AE I ATRE 72 AL OIS 2 Fh e U CHIAL 2 Mk,

5. External RTCM w. FIATAMEERIE Fida~y RCHREEIR T £,

H AR CFREMERF WM OA %),/ WD taE)
6. HARMAL (Autonomous) 4% — SIDIFFX INCLUDE, [ 1 .4:]
%5 — $JDIFFX,EXCLUDE, [#fi iE 154 ]

SEMNIIATE% E 7213 [Hemisphere GNSS GPS Technical reference] ¥~ == 7 /L% ZE L2 &,



<
10 A OME

GN S S s
V'S 3 3 0D



Mm1.1 GNSSH#iE

VS 33 0%, HDOERBARFIZRHHTEERGPSIHEDEE SBAST 47 7L vy
WAHIEZIT) 23—V R « 2AX— KX DB BN £,

GN S SEifE
VS330iF. 547 7L y)LE— ROHFEEITEERIZFICRNEWEEZITWVET,
Fr. T4 T 7LV ILE— RRPR TKOIREE iﬂ%ﬂ WCITEELUET 2, - v

vF e B —/LORIEITITEEFR L EH A,

V'S 33 0i%, MHrgftZi-7 4L OGN S SR 248 2 T HEI AN EMEZ B
WL FET, FORNKEE L, BB TIZ2. 5miEE. 4 77 LYy /LE— RTIX
0. 5mfEE, L—-BandZFfHT5L0. 1mBEEETHELET,

T4 77 Loy ) VENME

F 4 77 Lyl — ROBEIEZ., BN S £ &EREEERE L TR E 2 U
TH5ZEITHY ET,

VS 330 TIEHTA—FDRFELEENRT HT2HOIC, NI TW5H S BA SHIE/F#RD
ZAGHERED D VIISMEE S OR T CMM IR OZEHREZFIH T £,

VS330iX, SBAS (WAAS, EGNOS, MSAS7%Y) EMaAsRET 57204
P2 F v RV EFY T, SBASHOLOMIERREZZELTHMH (SBAS = v 7 iRHE)
TEDL LIRS TVET,
—hHVS330F2FvrRrLDE—arZEHENERLTBY, E—arZE2FMd
L6 Gligt 7> a OBEARKE) IZTIEC 61108-4DHEIZEE S KbV LED B —
oV RIEE#RZZE LTS E O R 2TV ET,

R T KEfE

RTKA 7Y a vzl (AN +5 (VS330f4) ERove r8IfECH7 A
FREEO.02m)N R CEEF, RTKEMETIE, ¥ (Base) RNDELILTL D4
EFHREFMAT S22 TBE) (Rover) ROBEZKRKIZHETHZENTEET,

L—Ban dEifE

L—BandMEZFMTDIELAHRETT,

L —B a n dfilEDRKROFKIT, HERZHET 206853 e RS &2 THRIMTEE
IRRIZH Y £,




W1.2 VS330 £

VS 330DREIE, KVENERL— N CEMNOEENDH D HAL & LE % 2
TEXHZEHvET, ZhidxmtERko Y 2o07 7+ (CPrimary 7 v 7 F
&’Secondary’” 7)) XV ERINET,

PLESEHRIX Z O Primary’ 7 > 7 O AHH L ('Phase Center’) OfizrLTEY, £z
FALAGIX Primary’ 7 > 7 10 5’Secondary’ 7 T &R R L& DO HMER L TWVET,

EHMFBBER TK

i, L1 DOC Az — R EWEROMNFEEHRZME > T, Primary 7 > 7 FALE D>
5’Secondary’” > 7 HMIEEHE T H I ETREINET, I Primary’ 7 7 T 23 B E)
L TWAEATYH, ‘Secondary’ 7 > 7 7 & HHE S (Primary’” 7 FALiE) OALERITR (7))
HERETIZL. Om) NEEINTWD Z L ERHAT S MHEHFHBEHRTKMoving Base
Station RTK)] HAIC & o THEEO®EWHA A A FTREIC L TWET,

WoT, VS 33 0&MATHANC, RE L2207 7 F Ol 2 V3 EfE ISR E
LTLEZWY, W, VS 330 TIEIOFNERIET 4 7 7 Lo v v )L OMERF RIS
ALTHhEHEA,

il -
VS 330IZi%, GNS S5 HEMIRFIC S itk KON EFRZ MMM T 272012, U v A
1 & 2ODBRFHEHEL TOET, FIHEZ, b0t —Ic X AR AR L 72
LHZEINCHREINTOET, B —0FR/ T, M IRELEARETT,
INHLORU—EERT S & PIHHERROFRESCGN S S
2 OZAZIRAE DO HE\NEREE T O P HE R O 40HE 23 AT REIZ 72 0
F7
ERIFEZRAT S L. M1 — 10X 912k L OMERE 45
Mo TWIUX, 7 7 FEEEREN E & O’Secondary’ 7 7 F D
PriEFHRE 2 RIgICHIRC & £, X1 —1 HERErO%RE
BIZ, XA a2 EHT L& RBRICHE LIZALE D 5 OfExE
72 AL EZ IV AT 2 & S FIREIC 72 5 7o 0 BIRLGH & MAA D
H5Z L TRTKIC K DFHEREZREAIHED SE5 2 L0
TEET,

X1—2 ZbE&OBIAH
VyAnEERTLE, ELLn0T T O EREN
B oA TH, HEELZ 1 0 2&81° ORECTHERTL LN TEET,
L 3 E A CHEEIRENEIE L WgEa, S 17— 21X null 1 & 720 £9,



VA mid, EBERRAR, KMEOYHHLR, HH WV Eav s Nk aFy Y T L—va
EERFICHI b S E T, W, P EEMERHC I EER OB BREICA L7282 5~1 0
IRRERZ 5 2 EBMETT,

Fo, WU AN E1G 5T DI HTAUE Z H L OE L EIZA DY TRIET D45 E
DY E£ 05, FEMIX Technical Reference’~ == 7 /L 2SR L T 72 &0,

K FERFER
V'S 33 0I2lE, FAeA Y — ROw@EY 72 dHIME 2455 72012, LFIORT S F & 70K
EBNRHRETELLHI»BEINTVET,

‘Heading time’ (GALH) ORFEHIL, $JATT,HTAU=~ > R CTEEFHETT, L
HERRZSHEHDT A » 2 — VKT 5 £ TORFMNZEL L ET, FIEREIL, ¥
YA RHEIPORREER : 0. 1B TT, Vv nlEYEHI0. 5T £, AKiy
EHAEREL T2 EHMHIET WO 120 30, FHZE (XA L7 7) RNy
ML ET,

‘Pitch time’ (v FH) OFRFEHIE, $JATT,PTAU=~ > R TREFETT, v F
HERE R 2’ $PSAT,HPR' A v £ — VIC KBS 5 £ TORFRAZL L Ed,  FIEI,
0. S5MIC>TVET, ZORERERESSHRET DL, By FHAMEIT ELDY
(2R FF0, BHE (XA LT77) bEILET,

‘Heading rate time’ (GALZ{LH) OFFEEIT, $JATT,HRTAU =2~ > R TRRE AJRET
7, $HEROT' A v t—VH IR s Ed, WIHIEIZ2. OMICR-oTED, 2D
RPEBE RE SRIET D L HMEIT WHA 122D ET,

‘Course over Ground(# &) /7 [A] : COG) time DEFEH L, $JATT,COGTAU=~ > KT
REFHETT, $GPVTG A vt — VNI ENET, PIEIE. 0. ORI/ ~>T
WET,

‘Speed time’ (xfHUAJEH) Oy EHIL, $JATT,SPDTAU = ~ > K TEE ATHE T
T $GPVTG A v —VHAIC K S L E T, AL, 0. ORISR >TWET,



>
2: BMORE

T T ORE
VS 330DiE



W2.1 75T ORE
VS330D2o07 7T HRETDHHAE., TOXKEHMEBEHTEFERELTIES

W, M. T7rTFELTIE. L1IMA21/A25/A31, L1/ L2H:A42/
A43/A4d5NOERERDLDOERIRLET,

BREHFROFEDSH
VS 330id, REGMICERARLS TG, By FLuo—niFlhathLET,
B2, $SGPHEVa~vy FTe—7HABWREICRY £9, VS 330 TIINLERFH
X' Primary’” & 7 FAEOE A 1) L, FFAAERIT Primary’” > 7 77 5’Secondary’ 7
ThEREFMERLET, 65TV S 33 0ICHESINTZ 2207 7 FhriEBifk (1
X) IT&koT, Hr, By T, v U EROHINMEOHIEN LI R DGERH Y £,

1) MENEATICERE T 258 .
b IR A, IOEIT AT (v ]
Mindh ) &ER) ICRE (Primary 7 > 7 7 % AL

\ZSecondary 7 > 7 F Ay E HANCHELE) T 5 HiE
THY, WEOHMEB LIOE vy FORER X TT,

TOLEVy A ar RANHHRRECHIUE.

GNSSDO I & 2 A 1 21 L 7R 2D I % %
LCEOIERDD (GNSSHALE Y ¥ A v
IRASEDFES e AT AL LTRET S) 2 & ERKKIIZRRE
MNAEETT, F77. VS 330MKEIZERELT 2 — 1 WENCEATIC R E
SNTWRWES, ZOEMAZYIMRET D2 L

Ty FRr—/UEFRBMETE £,

+H

2) ARMhCEAICHRET 2 5E Z{EHDLCDER D APrimary ) +r
9 DI B AIRE T D HIE T, RO TUTFTERKKIICHRE
Ffrea—Y o TORIENTEET,
2O0ODT VT T OEmEDEE e —ERE L
THIT 556 1%, FIHE RIS {0 4 1E AL B
($JATT,ROLL,YES) %17\ E7,
FRAOHIEIZ, £90° (YPy A maL sz
FIAMETONITEICE > ZBMN) OME
CPrimary’” 7 ARG E T A DA
T A%+ 90° | WZPrimary’ 7 T B ERED
BRI T A% —90° ) ZITVWET,

WTNODOREHIETH-TH, 7o 7 FHMBEETRRK1 0. OmZE5Fo T EEV,

M, BEMA () ICRET 255 1%, Primary 7
YT T IBEN R ORITAET HZ ENEETT
( 2 - 8 j;%ﬁ.g\)o

M2 —3 BEEODLCRE

10

ZIEHRDLCDE
M Primary7 > 77




RETE
A21,/A31/A42/A437TFF1A4FHIT,
A25/A45/35 /84 FRYTHEHETHI LEHEAREL
FT (A21 /A4 21FTHEKHD L IT~w T hR—2A LA
FT1A U FRITHIR) .

(A21/7A31,/A42,/7A43)
IRy NTETHIZESTT
142 FNB5 /84 FITRVR
SRt I | . E>
LET (M2—4), 1"—5/8" 1"—5/8
C A TR . R ERSAT
TrTHNELA v TFRURIZRSTEY,
A—/VCEERS T onET (K2 —-5),
(A25,/A45)
S 7 SV NV av i dia: ¢ nabs
TNCH =7 VBT DH, 5.8 —
5/ 84 F « RUNFE LA T
TOMERHY 4, (K2—-6),
© 1A T R—IVITHASTT
5/8— 14 FEHAAT (FK) %A

L 5/8"—5/8”
X 2—6 A25/A45T T F DL

(5/8°— 17 254,34 )

W, 77T REETHHEE. T T IR b TW S a7 ZOGRB BT 5
FoBELTLIEEN,

/2, 2007 VT T OEEN—HTHLIORETHAIEZHEARL LETHN, mINER
HRBENMBERERIL 2007 T T EOESZMIEL THOMEHA LT &0,

) £ LTHT 7 TE2KPCRETE 20, $JATT,PBIASx<CR><LF>= < N TE v F
/= MEDOHIEEZT 2 Z LIETEET (£15° ORPAN),

kE—a EEHT LR, BE—ar 77 (A31,/7A43) #VS330KKD
Secondary = 7 ¥ LEF T 72 &0,

T T F =T onT
TUoTFr—TNE, A E—H A 50 QREBHEN IV, BIZIFRG—58U
HATD15mr—7/VERGE L TWETA, B EOEEFHEIILLFO@mY T,

11



1) VS330DRVAIES: 10dBTH, BT 7T FDF A 152 8dBDT=H, 7
VT I =T X HEEIT 1 8ABE THRFRHEE L 20 9,
2) o CEHHE EOBRTARIT1 8dBTT 2N, 1 5dBREICIMZ 2 Z L2 HESEL £7,
3) gD —7 i, A v E—F A ~0. 8dB/ mDIEHE L DT,
RERRICKVATRRTZE 22 2 ERRAENDISHE. LVEEEODVZ2N (BO
KW Fr—7 0% TR TEEW,
#3—-1 »r—71 (BER)

#£3—11%, 50 QFRTHEMFRER—T LOHITT, r—J)L L1 TOREE(HXR)
W, VS330D7 7 FaxsXZZiZiDC: 5 VR RG58 0.78 db/m
ﬁt—ﬁ: INTWET, BHEO2WT 7 FHE I L Dk RGS8 0.36 db/m
O FoERE LT EE N, Times Microwave| 0.15 db/m
LMR400
H2.2 VS 3300DKRE B a2 .,
2mm
4x \
VS330DREIZHI->TIX.LLTFOHA KT A4 ———WT y 0200
o]
BSFoTLIEENY,
s ZAEHE KR EICiEE, LCDHEEDM X %
[346 mm 1143 mm

Primary7 Y7 FOHuEIIHIT S, 530in 450in
- PRENOEE . FR R OWGATIEET 5,
CEELOTWEETICERE T 5,

o [, le]
141.6 mm
557in
201.4 mm 1194 mm
7.93in 4.70in

"

® ®
74.9mm I :
295in O O ;%

1143 mm

450in
1524 mm
6.00in

2—6 VS330D-E

12



VS 3 3 OXRKEEAESE
UTFOIEFTV S 3 3 0ERSRZEMITEST (FRBHR),
1. ZEEOWNEOIEIZT v b Z2rARr £ T,
2. 777y b EORIZRVZME LATGE T v MCBRFHT £,
3. 77y bDOH I 1 DOREMBOEELITCEE LET,

Hemisphere Hemisphere

BEr—7 v
MROEFHr—7 NV E BN TES 0, BHEERIZ. DC : 9 Vb 3 6 VO Tff
MATRETT,
S
Oiiﬂo
T—ERTr—7Nn
BN FEROFTH LIX, VS 33 0ICEfMIFsN=s U 7R —F
ERENSTZEN, YU TAR—RMIRS 232 cIZHELLTEY %ﬁ?{e
29— 70X HizODUa%” #([Port A), Dsub9Eraxys s 7 ririoi
% (Port_B) % fii > THMI I A —73 B\ B L ClBIE TX £, ==
RS2 32ICL2BfFEIF. K2 — 21008 TRBFFEHENET,
B AR— FOBEHEEOYIIEIL. LITo®y T,
- EfEEE : 19.2Kbps (fvt—Y" : GPGGA,HEHDT) *2—2 TUTFAR— MEEERE

5
Port_AODU) Port_B(Dsub)
M2—7 FT—HKR—h

Pin | Port_A Port_B
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6 |Tx-(RS422) -
7 |Event Marker -
8 Tx -
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|l ¢————+—1.016 M ——p| |: 20m &
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Setting Parameter Description

Elevation Mask: 10 10 Degree Elevation Mask

RTK Timeout 2700s RTK correction will be dropped after 2700s

Decimal Precision 5 Decimal values in NMEA messages will have 5 digits of precision

Diff Source: SBAS SBAS will be used

COG TAU 0 See Time Constants

Speed TAU 0 See Time Constants

HTAU 0.1 See Time Constants

HRTAU 2.0 See Time Constants

MSEP 1 This is the measured separation (in meters) between the primary and secondary antennas. This

value should be precisely measured (within 2cm) and entered into the receiver. The default
value is 1m. The minimum value is 0.5m and the maximum value is 10.0m if the VS330 has a
dual frequency activation and 5.0m if the VS330 does not have a dual frequency activation

GYROAID YES The internal gyro is enabled by default. This provides two benefits:

1) It shortens reacquisition times when a GPS heading is lost because of obstruction of
satellite signals. It does this by reducing the search volume required for solution of
the RTK.

2) It provides an accurate substitute heading for a short period (depending on the roll
and pitch of the vessel) ideally seeing the system through to reacquisition.

TILTAID YES The sensors act to reduce the RTK search volume, which improves heading startup and
reacquisition times. This improves the reliability and accuracy of selecting the correct heading
solution by eliminating other possible, erroneous solutions.

HBIAS 0 0 degrees will be added to offset heading value

Port A Baud 19200

Port A NMEA GGA 1Hz, HDT 10Hz ROT 10Hz HPR 1Hz

Port B Baud 19200

Port B NMEA GGA 1Hz, HDT 10Hz ROT 10Hz HPR 1Hz
2-9
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Bin97 = OFF
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Differential > Delete Saved > Save Current > Diff > SBAS Binl00 > Off
Config Wizard >  Use Previous > Back > Data PORT A > - S B
zz::EZoZ::gg i Cancel > Top Menu > Data PORT B > ?;;MV3 i ggg
Elev Mask > 5 ROX___ > Off |
5 3 S NI 0 MaxDGPSAge > 3600 Pres | G & T
P Zfi@%ﬂ’b%ﬂ’b@ IE% —’C“/\/flﬁﬁéj\z)\ e vi% FOED A 5 O gllt;m; iEft R
—~ — gL > alibrate ti
J:Lui“%ﬂ_\‘éﬂéﬂﬂl? ODEE&LX‘—J‘FG Ljﬁ#o PORT B > 9600 Ba¢ HTAU > 0.5
Reference Top HRTAU > g'g
coG > -
. N . Aiding Features > | seeED > 0.5
1‘%~&$_%Tﬁ\NMEA%/t CHAHD Time Constants > T | FTRU > 0.0

Ant. Sep > 1.000m

ﬁ’}jj (ON) /14‘9135,;] (OFF) O); ﬁﬁwuf%i Bias, Neg, Tilt >
2. VS 330TIL, ®KLEODERDMAIERE Pitch/Roll > Pitch |

Top Menu >

Heading > 0.0
Pitch/Roll > 0.0
Neg 4

Leve Save to Location >

TN F T N TEET Save to Location > — Top Mot Used2 >
: Back > | ot Use
(Save to Location A == —%H), - Yot Usedd >

X3—1 arvr74ZL—a HEm

W33 kTS

3 —1® “Configuration Wizard” iZ, VS 3 3 0 DLCD LIZERIND Fy A =a—

MOAEERO TN U — RIZREREIZ 72 > TWET,

T, REODKEARIZOWTORLET (EEBEIZIKS — 1252 LTEE0),

Configuration WizardiZ kX 38 %E

ST D HARREIL, 7T T RIEERE : 1. O m TRE T FIIMEN T TH D

EARE L’Cb\iﬁ‘o UTFICHREDFIEAZ R LET,

1. by 7HEE® [Configuration Wizard] %3&IR (R ¥ #fE & Enterx—H ),
2. [Proceed Wizard] 7>5 [Create New] %R L. H LVMER DL T2 AT,

3. ARIDATE, RHIF — %> TCF % 5 (A i E X Enter¥—7T),

E) ANORBITIT T 7 #8R L CEntery—#FL, “>” Yo7k
MNERRENT- O HEEnter— % T LA B &2 MEE,

4. [A—mim LT IDiff] Z@&RL, LLFOMMIEFRO 1 S5 8iR,
SBAS,Autonomous,”RTK, L-Band, Extern RTCM

L TR FEBRIRL, LERGNSSA v —V DX A T HRIE,

[Elev. Mask | i T, {44 % AJJ,

MaxDGPSAge] OE (BAMIZ2700 : 4 555—F 74 /b M Efl)

[PORTA] £7=i% TPORT B) T. @EHE DR,

0 N O O
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Enter Name > A
Diff > SBAS

Data PORT A >
Data PORT B >

Elev Mask > 5
MaxDGPSAge > 3600
PORT A > 9600

PORT B > 9600
Aiding Features >
Time Constants >
Bias, Neg, Tilt >
Ant. Sep > 1.000m
Pitch/Roll > Pitch
Save to Location >

Back >
Top Menu >




9. TAiding Features] H[[fH., ¥¥ A v, HREFFOHL),/ HOHTEE,

10. /EZLY [Time Constants] MHHEN HRFEL % 5% E,

11. 77T OREFENREOMRE L —E L TOWRWGEE, AT R ERE,

12. 77 FTHBEA 1 mTRWEE, RIE LR EICRE,

13. T R_RTORENET L7125, [Save to Location] MH[[H 5 a%E & 1R 1F.
ZolE RETHHEINT “Not Used” DWW %R,

Wi —ORE
WHIE, 774 NRE RS TR TTRETT A, U A 1 L OB ORE L LT
F5 I EATEET,

BUREHIHIRRE TIIAIZ > TOET, £, HRFOF v ) 7 L—va 3 THIC
THIMANCHE I N THWETH, SXRX AL HEEETHZ &b TT ((F#D.o
[Vector] MenuZz ),
BRI Z /NI 201X, LTFOHE T,
* VS 330zKPICHETER2WEA,
(|Zhts &%, Configuration Wizard] F 7213 [Vector] Menu» 5 %47 AIHE)

T A FIHIIERE TIEA TR o TWET,
VA v AT H0IE, BEOUY 5 EOFEEICRE S NVET,
(|Zht5 &%, Configuration Wizard] F 7213 [Vector] Menu» 5 547 AIHE)

REEBDERIE
RFERU T WIHIBEME 2 V£, BAHEREICL > TIAER 52 L bARET,
#* 3 — LICHRFEROBRESTEOME 2R LET,

#3—1 HrEH
FrEH =[] i FER
COGTAU | #EIANKEL EIEA | 0 ~ 60 | COGTAU(sec)
EWMEEIFXEEAEE, = 10/max rate of change of course( %sec)
HRTA BHERAKREL EEHN | 0 ~ 60 | HRTAU(sec)
EWEEFEFEA§E, = 10/max rate of rate of turn( °Jsec 2 )
HTAU | BEIAAKEL Bh=AY | 0 ~ 60 | HTAU(sec)
EBUOMEEFEER R, = 40/max rate of turn ( °/sec) - Gyro ON -
HTAU(sec)
= 10/max rate of turn ( °/sec) - Gyro OFF -
PTAU BEANKE BEA | 0 ~ 60 | PTAU(sec)
EWNVGEIFEERE, = 10/max rate of pitch ( °/sec)
SPDTAU | #BEAMNKEL B1EA [0 ~ 60 | SPDTAU(sec)
EVMSEIXEEAEE, = 10/max acceleration ( °/sec 2 )
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fhas

ANT TN a—F 47 - FAQ
B: # 5Lk

C: I
DiA=a— ()
EoHi 2 4

Y7 bU =T HHEREE
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fHEA: P TNY 2a—F 47+ FAQ

AU, ABICESEZD F I TNVEZOMRTTIEZRLET,

FEA1: NN 2 —TF 4

S

X &

BIRAALLLY

EEORMAELWNEEZHERT D,
-EBRARIAT—T LN ELGERINTINS I LEHRT 5,
*AABEHSELNCEZHERT S (9~36VDC),

- EREROFIREEZRRT S (1AREHRATRTHIIL),

T—RHE AL

ZEEOERNAS>TNSILERRET S (BRAZE-THELES),
AT ST REHNTALIICHRESA TSN HERT S ($JSHOW

ARURREEMED)

CBIEREANELLIERT S,
TSN ELLOERT 5.

BRI TEENE A

*RTCMBHBLMENASFUH AITHRESNTULELAFERT S (§JSHOW

ARURREE[D)

SBIEEREMNELLLIFERT S,
CBERELHE AT —IOKRENEREHER TS (BERELZELTH

B/ FEHENT—EEZ DL THD),

GPSAOwIL%LY
SBASAOYILALY

AR (ToTH) OLEZENERSN TN EEHERT 5,
‘GPSHIZ NIRAEEFETE T 5 (PocketMAXREZFIAT )
TUoT T =TI ELIERINTLDIIERT 5,

- $JWAASPRN,AUTO (8 £ % BENHEIR)ICE>TLE VIR T B,

AT —EMELLAL

RIFNREDQEZENZVIFERT S (IR X"CSEP"ENEE
LTL\SH ., "CSEPED ZEENEMN 1cmIBED) .

TUTTREEBAELGEESNTLSHERT S (CcmETAN),
HAMNRELEVES(E, SIATT TILTCALTEFv)TL—ay
#{T>THB,

*Primary 7 > 73 &Secondary 7 T DAGMNIELLVAFEERT S,

E—arhoysLiy

E—aVRETESTUOTHEEALTVSNERT 5,
SBERECEVMERENSELLMERT S,

E—OVDORIETITERERT D,
‘SNREXE T, ZIERELHERT D,

S ERRTCMASENfELARLY

" ANR—rDBEERELGENREMEE>TLINERT D,

A AESIHFNELLNERT S,
FHIETEHRO A DR—F R EEFREER ($JDIFF.PORTBOYUR) 5,
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(FAQ)

Q1: COASTH L. HNERTCMEZFERAL-BESEEUMN ?
A: BT (SBASPE—OV#FERALIIGEE LRRIZEIMELET),
f=12L. SBASHEAB O AN REWENRBERICEHIHISTES =D
EEHBENIEFTEET,

Q2: BREZANTHAOEABLEMEES. ESThIELLMN?
A UTOIEBEHFEL T,
-VS330NEFRALEDA SITLEWNE S, UTEHRTILELNHYET,
—VS330ZEHDANE N T, EREEMNIV~36V(DC) DEHIZHDH
REEBLTLEELY,
—ERITIERENDERETEE1. OALILEDHMBEENN DA EEHEELT

{FEELy,
FBIRLLSL D LED (Primary/Secondary 7> T} . DIFF. Heading) M IER s kT
FTHIELEMRLET,

BAILGWMEEIE, PoTFHr—J L OERCEBREORRELET.

‘LCDEEA LDOBFZRTMNELSEFINTLNSIMERLTIIESLY,

U EDOHERBRVEKRAYE—CHADEMES L. T $ISHOW

OV REFERALTRENBTEEEL BET 0. CEASKIRFEIERIC
CRBKIESL,

Q3: 22UV TFIKR—LDBIERELEERLIRAE—RTHRETEETH
A: Ly, T$JIBAUD|OR UK THRETEEY,

Q4: 2DIVYTFTILR—bOEArvtE—IEBRICRETEEZTH
A: W, WG T AR EE - TEEICKRERARETT, T HADEH L —F
HEHBIZEETEET.

Q5: BAEDOEREEHRTHIHEE?
A: LCDE/NRRILEFALT,. RBAZ 11— OREDHRENBEHERTHEN
TEET,
Fi=. LHTIZERELTRELIEZARICELEWLMES L. Config Wizard |
—[Use Previous | CERE T=ET,

Q6: HERTCMZFERTAERTIZLI=DBELALY, FIAEIEMN ?

A: UTOIHEBERERLTZEL,
EYFEVSII0NZER—IFDEEEEPLREETAL L (T—EE:
8k, /X T1:EL)EEDA—BLTLEHFERL TEZELY,
SEYFEZBIDOIYTILBEIZESESELDORIEMNELLIEERELT
Qi AN

Q7: DUTIKR—bDSDOHAT 2 HFLEXFRRELELN(T—2EITD&S5%
BEERFBALEXTE),
A: LT OEBZERERLTZEL,
[ $JSHOW TR UK T, AL FUH B (Bin95#E) DEREIZHE > TULVELD
LT ZELY,
BEFEEOHRENELLMEILTESLY,
HAT—EDOREN, BEEETREIEULIZHESOTLRLD,

Q8: 2DMWVWFUTFTEKEMBICHRE TELGWMES. ES5TIELLON?
A: FET. HEBLLT7OTTOEEEREHETHLS. L TOREETVET,
[ $JATT, PBIAS |IOY R T, RELETUTTDHEE xERDHB,
cRDF=NATREZE. [ SIATT, PBIAS . x| ELTHRET D,
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fHEB : B AR

#B-1 : VS330 GNSSt > % —ft4k

IH H T #%

ZIEMEAT VS330L1 (L1-GPS/GLONASS/BeiDou: 2 iR 7 v 74 L—K )
VS330(L1/L2-GPS/GLONASS/BeiDou, RTK)

Frr)L 270F v x 2, (Z{ERE:-142dBm)
(SBAS:3FvRIL. /8TLILESYFY)

BIL—h 1B VS330L1 10Hz (F7 3> 20Hz)
VS330 20Hz

KEFREE RMS(67%) 2DRMS(95%)
RTK 10mm + 1ppm 20mm + 2ppm
L-band 0.04m 0.08m
SBAS/Beacon 0.25m 0.50m
BB 5L 1.20m 2.50m

HRAEE <0.17° rms (7T F &1 EEEE: 0.5m)

<0.09° rms (72T [HEERE: 1.0m)
<0.04° rms (7T [EIFE#: 2.0m)
<0.02° rms (7T [E1EE#E: 5.0m)
<0.01° rms (777 6B : 10.0m)

EvF.  O—I)LEE <1.0° rms

E—TORE 30cm(DGPS). 10cm (RTK)

1PPSHEE 20ns

[ 28 3R & K 90° Sec.

AB—EFRE (AZ#E) | < 40 Sec. (A—JLK).720 Sec. ((+—L).”5 Sec. (Kwk)
75 152 B 7E B <10 Sec

EERTREIRE 1,850 kph

EBERRES E 18,288 m

) PINCKEEE « = VTR A RS E X ORE, BiEEL L oRBEZT £,

#B-2: b—=a

1H H T %

Frr)L x 2 INSLIL-rSYXLY

BIERE 283.5 - 325 kHz

F}EE—F BE(ESRELZELHBICLD)FILFEIRTE
ZEPLRAE IEC 61108—-4 beacon standard

#B-3 : L-Band

1H H T #%
FyIL 1530 to 1560 MHz
RRE —130dBm
F 41~ )LiElFE 5.0KHz
BIEER BEE-IEFE)
BEEERE 157 (AZ2%)

KB4 WfF (¥ 7x2—XR)

H B T %
ST ILIR—k x 2 (#ZFERS232), x1(&2ZFERS422)
usBik—k x1 USB—A
BIERE 4,800 - 115,200 bps
#WIEEHRIOraL RTCM V2.3(DGPS). RTCM V3(RTK). CMR/CMR+(RTK).
F—A7Jakajl NMEA 0183, Crescent/\{F1)
AT H A 1pps(CMOS active high)
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#B-5 : AR

IH H T
ARNEE 9 - 36V DCGH M REREDY)
HEBN 5.3 W MAX (GNSS L1/L2 RTK)  36.2W(L-Band)
HEER 0.44A 3%0.52A(L-Band)
ToTHERGRE =l
ToTFHF ARV 50Q
#<B-6 : WPiftER
H B T %k
Tk 20.2(L) x 12.0(W) x 7.5(H) cm
£ 1.1 kg
LEDZX R Power, PRIM GPS, SEC GPS. DIFF
Heading
BERRA(YF ISR EDYTRE—
ERARIS 2EY ODUAZ)LaRI4
F—RaARI3 IELODUAR LRI, Dsub9E > (AX)
ToTFHaARIR TNC(AR)
#B-7 : EBRE
H B T ¥
RESH -40 - 85° C
EESH -30-70° C
mE 95% fEBLETL
RIEM IP66(IEC 60529)
FHE-IRE EP455 Section 5.14.1, EP455 Section 5.15.1 random
EMC CE(IEC 60945 Emissions and Immunity).
FCC Part 15, Subpart B, CISPR 22
#B-8: 7Tk
EH T
A21 | A31 | A25 A45 | A42 A43
GNSS#E%E L1-mGNSS. SBAS, L1/L2-mGNSS. SBAS,
L-Band L-Band
GNSSRRH L1 1.575 GHz | 1.525~1.613 GHz
L2 - 1.165~1.253 GHz
[NATA> 30dB
LNA/ A R(Typ.) 2.0dB
L-Band 1.525~1.585GHz(LNA gain:30dB)
Beacon - 283.5~ - 283.5~
325KHz 325KHz
AHBEEVDC) 33-12 5-12 33-12 5-12
ARNEFR(Typ. mA) 24 50-60 12 | 25 35 40-60
TiE(EExEEmm) | 130x70 145 x104 152x47 130x70 145 x104
g8 (8 380 734 400 | 500 380 730
E4PPA e 14VF(5/84VFbTAIRE)  |5/84F (14UFHTTHE) 14 F (5/840FH AT HE)
RFaRI% TNC(AX)
REEH -40-85°" C
BESEH -30-70° C | -40-70° C
REMm IP69K
EHE-IRH EP455
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£HeC -

CIFIAE)
AL BEWETHEET L, UTOarR—xr MRS NET,

i 4 B B
A | GNSS Compass ( FREWMTH0v—"2) 1
VS330 940-3098-000
VS330L1 803-3028-0
B| 7v57 A21 Opt.| 940-2068-000
A31 Opt.| 804-3043-000
A42 Opt.| 940-2084-000
A43 Opt.| 804-3046-000
A25 Opt.| 940-2124-0
A45 Opt.| 940-2125-0
C | 7 —7 /1 (3m) 1 054-0146-000
D | Receiver Mounting Kit 1 710-0056-000
E | Antenna Mounting Kit 1 1 710-0110-000
F | RS232C 7 —4/r—7 )V 1 050-0011-022
G| 774 —7 2 (TNC-TNC 5m) Opt.| 052-0005-000
(TNC-TNC 10m) Opt.| 052-0004-000
H| A—rAHT—%Fr—7 1 051-0356-000
[ |AAGE~=2T L 1 D75-0323-000C
@ i
ftllZ, BEAAERLCD (=T 4 VTt BL O H R~ ==7 V) ZiRkfT
¥ Opt. 1347 a iEALTT,

HL T 27 7 FIcko T, SRV ERHVET,
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fHED @ A ==2— (—5K)

XD-1725D-71C, VS 330 THM R A=

“Heading: 180.00°
COG: 10.00 ]
Vel: 25.3km/h
ROT: 3.2
<Vector Menu> Pitch:
- . Roll: 6.2
JANCRIE (B 5 HH B R E IR IRRERE S T & £, HEAYE. 2.
s . : Bacl Gyroaid > YES
iVector > ——ip Display > - Topi Tiltaid > Yes
ONSS > . Alding feafures > —— Calibrate tilt >
Differential > iy (omientEs 2 o Ba¢ HTAT > 0. 5
: . . : Bias, Neg, Tilt > To
iConfig Wizard > : E HRTAU > 0.0
3 g ] Antenna Sep. > COGTAU > 0.0
I BEED Pitch/Roll > Pitch > SPDTAU > 0.5
..................................... e PTALL > 0.0
Top Menu > Ba:Héadlng 57000
To;Pltch/Roll > 0.0
"""" i Neg Tilt > NO
> i Level Op. > YES
a&fﬁé WAL, BIEBIDE Y Fiva—ih» $a§ Conputed 0. 550m
ARAT E R Measured > 0. 550m
i Top Menu > :
D_l Vector Menu E{ﬁ‘ ...‘ii.é..S....I...I.[ié.E....6....:.?;.(j.(.).r.n.....g
x-a: 0.200m i
x-b: 0.100m ;
.............................................. Azimuth: 163 10 :
Lt 51° 131035 X—iati g-gggm
Ln 114° 00.273158 x—Lon m H
<GNSS Menu> Hgt 1030. 400m x- A,]_é Q.. 300’% ...... 11
N = NN =1 ° B ar Smoo :
GNSS OB ERIERRICHA L x5, | BE  B450 o2 Eph Exists 11
. 0 A 6.0s | i Eph Healthy 10
Ay —YOHAR—F UTCAZEY b i 8% 0t 10 : NotUsed Prev 11 :
- S, HDOP 1.3 i Above Ele 11 :
IRENRIE/ TR TEET, Precision > {Diff Corr 10 i
NavCnd > ———— | No Diff Corr 0. . .
fererene g T Y R DSP-ARM > 1F-1F i Ba¢ DSP: CarLock YES
3 : Fos on atus - 3 .
Z;g;oi ? i i GPS Sats > G178 5L 57 Rl A
: . i i GLONASS Sats > Az 092 SRN 45 DSP: FrmSync YES
Differential > : i configure . : DSP: TrkMode YES
Config Wizard > ! i Back > G- T 453 ] ARM: GSPLock YES
System Setup > i Top Menu > Az 183 SRN. 47 - —® ARM: DifData YES
Data Loggll’lg > Bach E]_ev Mask>5° ............. ARM- ARMLOCk YES
....................................... ARM: DGPS YES
Top : MaxDGPSAge > 2700 ARM: Soluth YES
Data PORT A > Back >° u ]
‘ Data PORT B > Base u>- ---------------- N-(-) ------ l:
™ L UIC Offset > ~THr Forest > No
GGAALLGNSS >No
Rx Modes > GPSONLY > No
BX k°>es > : LIONLY > No
Tac \ N MIXED > No
op Venu NULLNMEA > No
SBASR > No
TIMEKEEP > No
TUNNEL > No
XD — i WIDESEARCH > No
XID—2 GNSS Menu [ i -
FIXLOC > No
SURETRACK > Yes
SBASNORRTK > No
Back >
Top Menu >

— B TH A 759,

25




<Differential Source Menu>

T4 77 Ly WIBET HEE O
. Blfpg
Ty LUV VOREMEMLET (KD—3T
X, BIIESBASHEBIRSNTNDHZ EERLET),

k> 7R EOFRIRT

BIRINTWBET ¢

E—a ) MR T CM, HURRIGI S E@IR S vl
2R EXD— 47 5XD— 512~ LET,

Nector > “t inise SBAS J"
{GNSS > i Include >
éleferentlal >—i ggéﬁ >>
Config Wizard > { Top Menu >
iSystem Setup > :
KD—3 SBAS Menu A
Vector > 1 {fniUse ROX J—’
{GNSS > : Include >
éleferentlal > §§§k>>
Config Wizard > ! Top Menu >
iSystem Setup > s
XD—4 RTK Menu [Hh]

ﬁ?*?ikﬁ&ﬁﬁmu Lf{ﬁﬁ L/ji?ro

Top Menu

BER 138: 236
BER 133: 0
BER 135: 500
LN 138: -154.0°
................................... LN 133: -97.0°
SBAS > YES : LN 135: 133.0°
OMNIVBS > YES : Elev138: 50.7°
OMNIHP>  YES : Elev133: 47.2°
RTCM2 > YES : Elevl35: 44.9°
DFX > YES : Az 138: 171.8°
CMR > YES Az 133: 155.9°
RTCM3 >  YES : Az 135: 215.0°
ROX > YES -» Back >
el 2 : ‘ : Mode > Auto
Slgnal Status 2 o PRN1 138
Satellltes > _>- PRN2 133
i Back > © IPRN3 135
i Top Menu > 3 Back >
i Top Menu >
SBAS > YES
OMNIVBS > YES - -
| OMNIHP > YES * ZZ D ?TCMZ{Q ¥, Beacon
DFX > NO i RTCM2.3 OF ﬁz/@ﬂ’ﬁﬁ”@
CMR > NO VTN A L BET 2 —RA
RTCM3 > NO Cawy FTHOET
ROX >  YES - BT °
1. ase r
B DiffPort > Port B i AutoScanning
i DiffBaud > 19200 i Back >
i Radio > —e—> Top Menu >
i Back >
>

Vector > {Tnlise RTCM2 i Signal Status >+ i

{ONSS > i Include > H i Configure > —j N 34 SNR 26

i Beacon > —» i Back > i MTP 100% WER 00§

Differential > —h Back > i i Top Menu > i Unselected Bx

Config Wizard > i i Top Menu > éD i0§5 H 08

H H ] L - i bac

SR prd iTop Menu >
F 06 ﬁfl,"icg S
 Auto Tune > : sia > s o
i TuneBeaconName >—> Australia > Cgiggaa> H
i Back > Central America > i USA >
i Top Menu > Europe > iB

XD—5 Beacon Menu

(G|

26

North America > —> T
South America >

Back >
Top Menu >

Back >

ack Alexandrla VA

Top Menu >




<Configuration Wizard Menu>

M3—12ZHL TSN,

<System Setup Menu>

In Use > MFAATT
Other > MFAATT

BIEOHER ZMR LTZY . WET D720 SwapAppllcatlons > i
Cﬁféﬁuﬂﬁaé¥é"$"iﬁi .......
AL ET, |_> T9L Unit > DM M
.‘.; ..... t ....... > ..................... DlsplayApps>— Hgt Un:i.t > meters
GI?I;SO;‘ Display Format >——p \B/el‘ Uil > km/h.
& ) Baud Rates > — AGPORT A > 19200
Differential > { iSoftware Disp > “OPPORT B > 19200
iConfig Wizard > iContrast > Béifenu > 2.91
System Setup > —-—»Animation > off —™  {9RxApp > 5.1Aa2
R Subscription > S/N > XXXXXX
Eéépogisglay > NO SBX > XXXXXX
never ) PSP > 12 :
Back > Authorizations > —>
iTop Menu 2 . Back >
ETop Menu >
XD—6 System Setup Menu [H[fj

<Data Logging Menu>

Vector >

GNSS >
Differential >
Config Wizard > i
System Setup >

XID—7 Data Logging Menu

iConfig >
iStart Recording
ixxx. x Mb Free
Back >

Data Logging > —:‘> iTop Menu >

27

Auto—Name > YES

————» AddRxConfig > YES!

FileType >RAW
_Data Logs >
Back >

TEH] ]

Log Rate 20Hz
e-Dif: Yes
RTK: BASE+ROVER

RAW Data:Yes

L2: YES

GLONASS: YES

Back >

Top Menu 2 ...
GPGGA > 1 Hz
GPGLL > Off
GPGNS > Off
GPGNS > Off
GNGNS > Off
GPGSA > Off
GNGSA > Off
GPGST > Off
GPGSV > 1 Hz
GLGSV > Off
GPHDT > Off
GPHEV > Off
HPR > Off
PASHR > Off
GPRMC > Off
GPROT > Off
GPRRE > Off
TSS1 > Off
GPVTG > Off
GPZDA > Off
Binl > Off
Bin2 > Off
Bin62 > Off
Bin65 > Off
Bin66 > Off
Bin69 > Off
Bin76 > Off
Bin80 > NO
Bin89 > Off
Bin94 > Off
Bin95 > Off
Bin96 > Off
Bin97 > Off
Bin98 > Off
Bin99 > Off
Binl100 > Off
RD1 > Off
PCSI, 1 > Off
RTCMv3 > Off
CMR > Off
ROX > Off
DFX > Off
Back >
iTop Menu >




£HEE :
—f R —

El. &ffa~ R (a<> FANEBSLTRKLTFEFEH LT EEWD)
av Y ROFEITHLNEA v =TV DRRPHRFITIFPCLEO—TF 4 U T 4 (Windows XP
D5 Hyperterminal 72 &) FIH TE £ 3723, PocketMAX (http://www.hemgps.com £ 5
Horo— RKaag), £33 ECD EDOEGSet 72 ELFIHTE 7,

# B1 Kfa~ R

avUR 5B

$JASC ASCIAYE—UHADIERETVET (RE-35H),

$ JASC,msg,r[OTHERIKCR><LF>: msg=TiZAvt—C DIE. =EHL —k. [OTHER]=FI/R—k
msg=GPGGA/GPGLL/GPGSA/GPGST/GPRMC/GPPRE/GPVTG/GPZDA/HDT - - -

$JAPP AVAR—ILENTWDIT7— L7 DHEREITVET,

$JAPP<CRX><LF>: (EFLUTD@EY)
>$JAPP,current,other  current: IRTEENER 7TV, other: E27 1)

$JDIFF TAITFLUIX L BATDHERNTEET,
$JDIFFKCRX<LF>: (JE&[E “$JDIFFWAASY” THhlE. SBASE—KTHHLERT)
$JBAUD RS232:RS422MBEREHREFTVET .

$ JBAUD, R[,OTHERIKCR><LF>: R=LITFDEIEEEH 5HER, [OTHER]=FIHR—k
=% TE AT REAL R {533 E - 4,800/9,600/19,200,/38,400/57,600/115,200 bps

$JBIN NAF)—HADNEETEET (RE-458),

$ JBIN,msg,r<CRY>XLF>: msg=RE-3 DAvt—I3EFE., =EHFL—F
$J1 DT IVEE. I7— LT RBOERENTEET (BHAEETREVIGEEN’HYET) .,
$JAGE TAT7LoOv LBMEICERT A2 EEROAVDHMERELEFT (BEISOFERBRIEG

MEH#GISETHHERM TRRICIBL-HEFRTLEZHELET).

$ JAGE,age<CR><LF>: age: HllFREFRE (7)) 235 E (WHAREE: 2,700 DFEFETHEALESLY)
$JGEO BIGLIZERALTLSSBASE ZEDEK M-I E -PRNESLEXH ILET

$ JWAASPRN<KCRX><LF>: (iG& (% “$>JWAASPRN,PRN1,PRN2 ” TZIEHRDMSASEH H)
$JASC,D1 BIGLICERALTLASBASE ZD M EREH ALET,

$ JASC,D1,R[,OTHERIKCRXXLF>: R:Ayt—UHABFRIES“1", EH:“0"UHEF “$>7)

$JOFF NAF)T—=REECTRTDAvE—CHAFEF IZHKELET.
$ JOFF[,OTHER] <CR><LF>:[OTHERI CAITR—rM S D Ay t— H A % IETR
$GPMSK E—aVABANOIYU R T (BEMIEE—a av U RESBLTESWLY),

$GPMSK fff.f,F,mmm M,n<CRX<LF> :ffff E—avEKE. F: BRSRIR (M:FE AEE) --
$GPCRQMSS|E—ar DZEREDHERIZHERALET (BEMIIE—a av U RESRBLTGEEWY),

$JQUERY,GUIDE BRI ARLZE ICTRIERNEMEATRECE TR T HLEFALET (VA—LREZ—
% 5SNEEKRBLTHEMGEANEONEVEBLRECERTEEY),
$ JQUERY,GUIDEXCRY<LF> : i5&H%$ JQUERY,GUIDE, YES<CRX<LF>1 5 IE B EYER] D EIK)

$JRESET BRERBD) YN TIAILMIZRE) ICFERLET,
E)ARATURHITERIE, $UATT FLIPBRD,YESTHERVector h—F DX EIERABLETT,

$JSAVE RELE-ABEABTERATICRELTT (ROERBARISLREEZEDILEY).,
$JSHOW REDRERNBTERTLEY GRENBOHERIZFIATETYT),

$JT ZEHOTOEYY I/ TOREENTETT (REMNSX22" THNITEETY),
$ JWAASPRN | SBAS(WAAS)IESRZH HLET,
$ JWAASPRN <CRX><LF>: (i%)$>JWAASPRN,prn1,prn2 pr1,2=% 1, 2 PRN &

BAEZE (X, MSAS &FE(prn1,2=129, 1371)&HYET,

$ JWAASPRN[,sv1[,sv2]IKCR><LF>: sv1,2 T prnl,prn2 Z5&FIMIIZIEE T=E T,
$ JWAASPRN,AUTO<CR><LF>: SBAS BIE4% BEI#IEd 2EETI,
$ JMASK KEZRISEWEEFRIRLEVWKSIMAZERTE T HEEMEET,
$ JMASK.e <CRX<XLF>: e THhybF2MA(° )EIETE (WHIREE:5° )
$ JASTRING | 4 FEDAvt—(GPGGA,GPVTG,GPGSA GPZDANE ATV R—DTH HiERT %,
$ JASTRINGLrI[,OTHER] <CRX><LF>: r:E#HL—k, [OTHERITRIR—bEIEE

X, COATYURERTTHE. R—L—MNIBEEMIZ4, 800bpsIZEEINFET,
$ JATT FIT AVNARAMICEET R EREDE R F - (TKEBRERICEALET,
ML, “UATTaVUR (BH) "# B BBL TS,
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E2.

JATT =2~ > RGEHD)

£ E2 $JATTa~vy ROZEM

avUR

A

$JATT,SUMMAR
$ JATT.COGTAU

$ JATT.CSEP

$ JATT MSEP

$ JATT,GYROAID

$ JATT HBIAS

$ JATT HIGHMP
$ JATT HRTAU

$ JATT HTAU

$ JATT,LEVEL

$ JATTNEGTILT

$ JATT NMEAHE

$ JATT PBIAS

$ JATT.PTAU

$ JATT,ROLL

$ JATT,SEARCH

$ JATT,.SPDTAU

$ JATT,TILTAID

$ JATT,TILTCAL

$ JATT,FLIPBRD

FERESN L SBRH TAVGE) AR CEET (RO I FRE ORESH), |

BEADREZMLONSYFLED-HDFHMNRETEET
$ JATT,COGTAU,cogtau <CR><LF>:cogtau % 0.0 /> 60 ETHER GEE 0.0)

BIEERIASERLLRAEO T THREER (mIBR)EFHALET (HANRELTLS
CLETREREDRBHEDSEIZLEDGEANHYET),
FoTHHEEMOERICEALET,
$ JATT ,MSEP,sep <CRX<LF>:sep TP T EIEEk (m)iEE

v MADEHN A ENDERE FERIFEALET (HABFLONISHRESATVET),
$JATT,GYROAID,YES[NOIKCRXXLF> : ¥4/ ONARYES).” EZNNO)FET
$JATT,GYROAIDKCR><LF> BEODSY(ODIRER A

XTvrA/OE, FEESBEHRENSEIBLEFOAGERERBOER. HHUE
EEEHBFEREMNSINEOALT—2DOMIER N (FLBEEX1E)ICERLET,

FEEtAIC. ED AR ENDALEHIET 5=HREITENET,
$ JATT HBIAS x <CR<LF> {EIE A& :x [F-180~+180 236 F (s EHLIBSIREH)

TILFNRRBRETTEMVEEETEET A, AUEERMNENLET GBERE).

EEEAEEAT. AREEMONSYFNLEDOHDFEINERETEET,
$ JATT HRTAU hrtau <CR><LF>:hrtau I£ 0.0 /% 60 ETEIEE GEHE 20)

HEEHAITC. BAEEREEMDO/NATYFNLEDHO DN RETEET,
$ JATT HTAU htau <CR><LF>:htau [& 0.0 /5 60 ETHER (Y404 I 5EE 0.5)

KEEEE—FDBINYES). EIHINOEEMNTEET, GBE. B
$ JATT LEVEL k(CD><LF>:k=NO(7 7)./ YES(F ). k WL EZIRIEIREEZ R T

EvF / O—ILADIATAFEADBERREIEETEET
$ JATT, NEGTILT k <CR><LF>: k=YES(#FEH'E5).NOEEX) . IEELLIFIREE
X E2TUTHAEITUTHIVENSSICRIALES.

NMEA Ay+—U DEEFEHE " £=X“GP" D ELLIZT M ERT HEEHEET,
$ JATT,NMEAHE,x<CD><LF>:x=1(HE).” O(GP)

EyvFitAlT. EQEYFEDALEHIET A-OHREICFENET,
$ JATT,PBIAS x <CRXXLF> {EIEEYF 8 :x [5-15~+15 ZI5E (GEELLIIRAEE)

EvFEHllT. EvFAZEMDONSYXRMED O DBRNEETEET,
$ JATT,PTAU,ptau <CRY><LF>:ptau [% 0.0 > 60 ETEIEECEE 0.5)

FUTFEREBICEAICREBELTO—LAHARKICERLET.
$ JATT,ROLLk <CR><LF>:k=YES(A—/L & BI7E)NO(EZ) . s €L LITIRTE(E

BHEO A AEZ—ESXrowiLL, BEHADORIREZIERLET,
$ JATT,SEARCH <CR>XLF>:RTK stBIOBRX4—k

wHEEEHE T, BEEMO NSV DO DEEERELET.
$ JATT,SPDTAU,spdtau <CR><LF>:spdtau [ 0.0 /5 60 ETZEIETE GAEE 0.0)

ERIETDED.ESIER(YES: B%h. NO:ER) ITELVET,
SJATT TILTAIDKCRX<LF> IREDMEREFTOIKEL S
MEERIEHE, AR E R ERFOEMBIEIZER.

BRI v TL—2arFTLVET (VS131/330 20 KEIZHEL TN,
$JATT,TILTCALKCR><LF> {BRIE DKFEFv)TL—aViER
XEFREEH 2 DY ZTOREDEEEE,

AESNTULVS Vector ED 21— LN E T RELTHRESNTVWEILIEHRELET .
$ JATT,FLIPBRD,k <CR><LF>:k=YES(.L FRE5).”NO(fE%h) . IEELELVME S ILREE
*VS131/330 (&, HFETBFDERETNO”[ZHE->TLVET,

(JATT =~ > RO #0)
« JATT. SUMMARY=2~ > K

RFER OB ENE ZWRT 5720121, $JATT,SUMMARY =~ > RafiH L £,
URZEITLLT DI
$>JATT,SUMMARY,htau,hrtau,ptau,ctau,spdtau,hbias,pbias, hexflag<CR><LF>
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VUL, EEOISER T,

(%) $JATT, SUMMARY,TAU:H=2.00,HR=2.00,P=0.50,COG=0.00,SPD=0.00,
BIAS:H=0.00,P=0.00,FLAG_HEX:HFGN-RMTL=62<CR><LF>

JISEDHRIT, ENENDOREEROBIEEN R RSN ET,

=72, &% “HEX:HFGN-RMTL=62" 1Z. F® X 92 “HDMTRUE” 7256
“LEVEL” & CTOREOLFICEA T A2 L T8 By MIIE~7HOON (1) /
OFF (0) Z16#ECERRLIZERIZR D £,

BIED 1 6 #EFKR “6 27 1L Ew FIT “0110 0010” ZEHKT 2D T,

+ FLIPBRD ON

(Ewk31) ooz
- GYROAID ON T 4 — pSp—
- TILTAID ON T o R EIQIE%%DD
EEWRLET, NEGTILT
1 1 1 1 1 1 1 1 ROLL
OR| OR OR/|OR | ORIOR|OR |OR M
) FREEFE TS, 3% o|oj ofojo|o0| 0|0 TILTAID
BRLTES N, (MSB) (LSB)

E3. JASC=i~» K (GHHH)
JASC=~ o R THRNMEA0183DAFET — 4 A v —VEIEHN TE£d, TEh

DFMIIES. 2 B 28,

(fik F451)

A A=Y OWIERHIEIEER
Gl . ANWa~Y REFA—DA vE—Y « N~y X—TF— 2RI END)
$JASC, GPGGA,1<enter> : GPGGAA v £ —Y DAL (17 i3#EHL— 1)

$JASC, GPGGA,O<enter>
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#E-3 HhAvE—y (—H&)
Ayt— B2AT ] E
$GPGGA P GPSHIGIIER (FFZl. BE. BE . GACIRELGE)
$GPGLL P BE-EERER
$GPGNS P GNSSHIIEER (GPGGAL IZIEFRZE D IEER)
$GPGRS s SGELIER (B %, B2 OHELIER#FEIES)
$GPGSA S DOP. GBI IKRAEE
$GPGST S EELIEEHE (DGPS) IREDIZEHERELLE
$GPGSV S REBDOBOESHELGE
$GPHDT H HELEHR
$GPHEV H E—J1EH#R
$GPRMC P AIGCLEEROEL
$GPROT H BIZEAERE
$GPRRE S EHEICK DR EEHAENSDIERDIRELE
$GPVTG \% BESFIUVHETAR
$GPZDA \% 1EEERF
$PSAT,GBS S RAIM(GPSHE®D AT )T DIER)
$PSAT,HPR H FH, EvF . O—)L (A—h—IR B )
$PSAT,INTLT| H BEREtDOEYyF -O—)L (A—h—HHm B8
$PCSI,1 S E—a BEFEIR
$RD1 S SBASEHEIE$R

F) KRFPOEATIEIUTDHEEIZLD,

P = Position GRI{SZ & $R)

V = Velocity, Time (33 EE XoBFS])

H = Heading,Altitude (I 05 X)
S = Satellite, Quality (BT 2 F#R75LE)

: GPGGAA v E—T D) (151k)




(HAERICE VT L A vE—UnHAhshET)
$GPGGA,hhmmss.ss, -+ * *cc<CR><LF>
Hhmmss.ss : UTCHFZ, *cc: = v 7 %A, <CR><LF> : i1~

B. Aja~ry RERXA =« N~ X —0RRR554 (H))
$JASC, GPGBS, 1 <enter> . RAIMMH f3¥E=7
(H71) $PSAT,GBS,hhmmss.ss, - * *cc<CR><LF>
Hhmmss.ss : UTCFEA], *cc: Fx= v 7% L <CR><LF> : &AT

$JASC, GPHPR, 1 <enter> RAIMHJFER (A3 “17 i3 ®gL—h)
(177) $PSAT,HPR hhmmss.ss, * * *cc<CR><LF>
Hhmmss.ss : UTCERFAI, *cc : = v 7% A, <CR><LF> : /7T

$JASC, INTLT, 1 <enter> MEREF OB DR
(H77) $PSAT,INTLT,pitch,roll*cc<CR><LF>
pitch: v F | rollim—/L *cc: F = v 7% A, <CR><LF>: AT

vt—ay.-a<wv K

- $ GPMSK (E—ar2ZERBADaTUR)
$GPMSK fff.f K mmm,M,n<CR><LF>
fif.f: E—a Bk, F: BERECEIR(MFEE . ABE).
mmm: MSK EswkL—bk, M:MSK ZIR (M:FE. ABE).n: HAL—F
(i5%&) $PCSLACK,GPMSK, fff.f, F;mmm,M,n<CR><LF>

- $ GPCRQ,MSS<CR><LF> (E—a 2 EREDFHEZRRITUN)
(%) $CRMSS, xx,yy,fff.f,ddd*cc<CR><LF>
xx: {EETRE(B 1 V/m). yy: SNR(dB). ffff: E—aF K%k, ddd: MSK EwkL—k

B4 /AFYaws R

NAF VY =Ry —F. 834 RO~ F— (454 k : $BIN. 2,54 k :ID. 254 F
TR, T4, T2y IFh (2340, BEOXFY IV F—2 T4 T 4 —F (2
N4 Rh:0x0D, 0x0A) THEINET,

EF4 AT Y — R b DT

Iyt— i BA
) NAF V=R v—0F, AR, $JBIN1 GPS BIEZNIEER
DT A M ; $JBIN2 GPS f#Z DDOP1E#
BEDZ 4=y Moz>THY $JBINSO | SBAS(WAAS)GIE (D E AR
ESE $JBIN93 | SBAS(WAAS)&EEl&H

$JBIN94 EEEEOUTCE B D EKRIER
$JBINO5 12{EDGPSE -8 E D EKIFIR
$JBIN96 B AL AR - CAO— R E D E K IEHR
$JBIN97 #HEtEER

$JBINOS GPS£# 2 DHETER

$JBIN99 GPSHRIZDEEIRE
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E5. T—% A vt— (GEHD)

CEARIZ, ThENDO A v E—
(X, $PSATINTLT (1 Hz) fF#ET1 OH z £ THHETY,

A= OFEBFL— b

COEHEIZIIGP S A v —UERT “SGP” P E £,

W LLFORL *CCIlET = v 7 H A <CR><LF>Fxyv Vv PV H—2 & T4 07 4 — FOEKRTT,
1) $GPHDT (True heading of the vessel)
$GPHDT,x.x,T*cc<CR><LF> % T :true Heading O &k
© XX FhL ()
2) $GPROT (Vessel’s Rate of Turn: ROT)
$GPROT,x.x,A*cc<CR><LF> ¥ A IxxERER OBEK
*X.X moJmEERAEE 0~ A T A EIE, T~ M~ [E1#x)

3) $PSAT,HPR

(Proprietary NMEA message)

$PSAT HPR,time,heading,pitch,roll, type*cc<CR><LF>

* time
* heading
* pitch
* roll
* type

4) $PSAT,GBS

GPS time(HHMMSS)

Fhr ()

vyFfA ()

o—Lf (°)

FromEFE (N : GPS #HEME. G : Gyro sHllfiE)

(RAIM: Receiver Autonomous Integrity Monitoring)

$PSAT,GBS,hhmmss.ss,l.],LL.L,aa.a,ID,p.pppp,b.b,s.s,f*cc<CR><LF>

+ hhmmss.ss

+ 1L.VLL.L/aa.a
- ID

* p-PPPP

*b.b

©s.s

- f

5) $PSAT,INTLT

$PSAT INTLT,pitch,roll*cc<CR><LF> fHglzor v F (¢

6) $GPGGA

WAz (UTC)

ML RS RO =T — Tl
BEao ID

HPR ) 55 D ffe=e
RO T IFAM
TEAEN 2R R A R 20
Integrity & (0 : B4F., 1 :8&, 2 BE)

(Proprietary NMEA message)
) Lr— (C) 1E#R

(GPS Position information)

$GPGGA,hhmmss.ss,ddmm.mm,s,dddmm.mm,s,n,qq,pp.p,

- hhmmss.ss

+ ddmm.mmm
.8

+ dddmm.mmm
© s

‘n

*qq

° pp.p

- saaaa.aa
M

+ £ XXXX.XX
M

. 888

- aaaa

7) $GPGLL

saaaa.aa,M, +xx.xxxx,M,sss.aaaa*cc<CR><LF>
HHrEEZ] (UTC)
e (E5)
N:db#& S: Bk
R (FE5y)
E: #f% W: ERk
HIAEE— ROIRLAR
AR
HDOP
7 7 FE(m)
M=X— kv
VA A KiE(m)
M=X— kv
DGPS 5 —#% DA P(F)
DGPS /F» ID

fie. LHIMAINL, 2:DGPS)

(Latitude and Longitude)

$GPGLL.ddmm.mmmm,s,dddmm.mmmm,s,hhmmss.ss,s*cc<CR><LF>

+ ddmm.mmm

s (BEo7)
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.8 N:dbfE S: mfE

+ dddmm.mmm R (Es)
s E: #& W: k)
- hhmmss.ss HAzREZ] (UTC)
. s ATF—HZ (A:B# V&
8) $GPGRS (Receiver Autonomous Integrity Monitoring : RAIM)
$GPGRS . hhmmss.ss,xm,x.X,X.X,Xx.X, * * * * xX.X*cc<CR><LF>
- hhmmss.ss 53]
© Xm E—F: (0 :GGAHEMMNOLHEM, 1 : GGA FHEME & 13 EBILR)
* XX Range residual ({552 2 & OBRIEIC KT DM IERE « A1)
9 $GPGSA (GPS DOP and active satellite information)
$GPGSA,a,b,cc,dd,ee,ff,gg,hh,11,jj,kk,mm,nn,o00,p.p,q.q,r.r,ID*cc<CR><LF>
‘a @'u%#b (M %@JT 2D,/3D &% E. A: A
b — F (1: AR, 2: 2D fix, 3 : 3D fix)
ccc b oo £T ?ﬁﬂ{iéiﬁéﬂi‘? Lf:ﬁf%ﬁ% (null 7 —# 135 ¥ R/VRHEH OER)
*p.p PDOP
*q.q HDOP
‘TT VDOP
- ID SystemID  1: GPS 2: GLONASS(V4.1 only)
10) $GPGST (GPS pseudorange error statistics & position accuracy)
$GPGST,hhmmss.ss,a.a,b.b,c.c,d.d.e.e,f.f,g.g¥cc<CR><LF>
+ hhmmss.ss MAZREZ] (UTC)
- a.a WAL~ A S OIEAERFE  (rms)
“bb FAZEFE M O REMEERZE (A — b))
‘c.c FAZEFE M OEEMEERZE (A — FL)
- d.d RAZERE T O Rl e (EE)
‘ee MR e ZE (A — bL)
- ff TR RREIE R ZE (A — bJL)
‘gg 1 SR ZE (A — R L)
1) $GPGSV (GPS satellite information) ZiEfiasic kv 7 — #5344k
$GPGSVt m,n,ii,ee,aaa,ss,SID*cc<CR><LF>
DA yE—I
. M A vt—U%E m=1---3
°N SAS ATRET AL
‘T HEEZE
- Be wEma )
- Aaa wmEHNA )
- Ss SNR(B) + 30
« SID SignallD 1:L1CA 0:L1+12 (V4.1 only)
12) $GPRMC (Recommended minimum specific GPS data)

$GPRMC,hhmmss.ss,a,ddmm.mmm,n,dddmm.mmm,w,z.z,y.y,ddmmyy,
d.d,v*cc<CR><LF>

: Llhmmss.ss {EILLE%E*'J (UTC Db V- )
+ ddmm.mmmmm n‘u‘%E (E )

-n N : bk S rEfE
cdddmm.mmmmm &BE (EL)

o Bl OV 00

- vy AT W (), 3 EL

- Fmmyy Hff (UTC)

.dd MR OmA ()

.V ZNOME (B. @ W )
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13) $GPRRE (B HR DIRFE L (LB ORSEE © FEHE(R72)
$GPRRE,n,ii,rr,hhh.h,vvv.v¥cc<CR><LF>

*n ArEF IV T 2K

- ii gt

. rr FREEIRZE (A — )

- hhh.h APALEREAE R A (A — FL)

© VVV.V S EERA (XA— L)

*m AHA D:dgps Etestimated S: simulator N: date not valid

P: precise R: RTK F: float (V4.1 only))

s Nav. status(S:safe C:Caution U:Unsafe Vinot valid (V4.1 only))

14) $GPVTG (Velocity and course information)
$GPVTG,ttt,c,ttt,c,ggg.gg,u,ggg.gg,u,a*cc<CR><LF>
-ttt AT AL () HEvERAR

- C wWE T

-ttt AT AL () HhvEREL

- C W M

. ggg.gg S (/v b h)

.U N (/v FOER)

* 888.88 SHHEE (km, h)

- U K (FuX— R LoOER)

- a A HIWHIAZ, D : DGPS, N : #%), P: Precise(V4.1 only)
15) $GPZDA (Universal time information)

$GPZDA , hhmmss.ss,dd,mm,yyyy,xx,yy*cc<CR><LF>

* hhmmss.ss WAz (UTC)

- dd H (UTC)

* mm A (UTC)

© VVVV & (UTC)

© XX o — LR (B

c Vv v — 7 VIER (4)
16) $RD1 (SBAS diagnostic information)

$RD1,SecOfWeek,WeekNum,FreqMHz,DSPLocked, BER-BER2,AGC,DDS,
Doppler,DSPStat, ARMStat,Diff Status,NavCondition*cc>CR><LF>

- SecOfWeek GPS HFE)
+ WeekNum GPS #H%E =
- FreqMHz L v REM#(SBAS Tl 1475.42MHz)
« DSPLocked N/A
- BER-BER2 vy hxJ—k
- AGC L X ROE R
- DDS 0.0 (SBAS D#4)
+ Doppler 0 (SBAS O#&)
- DSPStat DSP @ SBAS #ij /& IR0,
- ARMStat ARM O ALK
- DiffStatus SBAS (i) @ PRN &=
+ NavCondion 16 EFRCEN S EICH T ¢ Tz R)
NavCondition(HEX)
Bl & LTF — &5 179889A DA
A OvyL-BEH#
9 HEICHERATE/EN
8 KiRDBUWEIE
8 WiRNEL MMBEINEESR
9 MARNOREEH
7 TAI7LUI v LDBER
1 TA77LUI N ILTHIVEER
17) $PCSL1,1 (Beacon Status Command)
$PCSI,CS0,PXXX-Y.YYY,SN,fff.f M,ddd,R,SS,SNRMTP,WER,ID ,.H,T,G
- CS0 F ¥ 1N 0
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« PXXX-Y.YYY Pe—a B RO R— g

- S/N U TR

- fff.f F ¥ FIL 0D —a LB

M ZfEE—F (B8 : A, T8 : M)

- ddd MSK vy hL—k (FFHZEEY FL—H)
‘R RTCM 5 — & H 18 &

- 8S ZAE PR

- SNR 15 xS L

- MTP Ayt —YH R

- Q B 25 V—FHd 30 £y h RTCM V— RO 77—
-ID r—ay @ ID

‘H v—aERORGTRE (0-7)

- T DA =YD (0---99)

-G AGC# 4> (db: 0-48db)

18) $PSAT RTKSTAT (RTK Status Command)
$PSAT,RTKSTAT,MODE,TYP,AGE,SUBOPT,DIST,SYS,NUM,SNR,RSF,BSF,H
AG*CC<CR><LF>

- MODE ZfEF— ] (FIX,FLT,DIFAUTNO)
- TYP WIET—4% %47 (DFX,ROX,CMR,RTCM3,CMR+,...)
- AGE F 4T LYY IILIEERO= ALY
- SUBOPT AT g
- DIST NR—Z [N SEEN - (Fr A — kL)
- SYS fifi o> TWARHAE
—GPS: L1, L2, L5
—GLONASS: G1, G2
—Galileo: E5a, E5b, E5atb, K6
- NUM KU AT ARIE LR
- SNR KV AT LR OE TS
—A 3>20 dB R
—B3>18 dB A
—C i¥>15 dB B
—D i3 15 dB LA T
- RSF 0—N—2 7757
- BSF R—=2ARY T T7F7
- HAG TR B
@) $PSAT,RTKSTAT,FIX,RTCM3,1,007F,15.2,(,L1,L.2,G1,G2,)(,6,6,8,6,)(,A,A,A,C,),0,0,0.037,00C*19

GPS(L1/L2) & GLONASS(G1/G2) Band BEH SNR level (A:good >B>C>D)

*

E6. GNSSxfEiz~> K (GLONASSTE— REEN 72854 0 Hff FiAl)
(GLONASS 1#5#i% GGA A v & — 1T )

1) $JNMEA,GGAALLGNSS

$JNMEA,GGAALLGNSS,YES[NO]<CR><LF>

GLONASSiHF#mZH%) (YES) /5 (NO) DO,
$JNMEA,GGAALLGNSS<CR><LF>

BUEDA ),/ BRIRRE 2 B3 5.,

() GPS/GLONASS¥ - i3 e i BEM T b 5GNSSa~v K

LUFOMIEFRZZZIZL TSN,

avwUR

BEEL—F

$GNGNS
$GPGNS
$GLGNS

20,10,2,1,0 or 0.2

GNSS BIfI1ER
GPS BIGITEER
GLONASS Al fE%R

$GNGGA
$GPGGA
$GLGGA

20,10,2,1,0 or 0.2

GNSS GRIGIIRR
GPS AIfztER
GLONASS HIfsz]E

$GNGLL
$GPGLL
$GLGLL

20,10,2,1,0 or 0.2

GNSS [CKDHEE, #BE. UTCERIIEIR
GPS IZKBHEE, #ZE. UTCERIEHR
GLONASS [ X518, 2. UTCEFRIIER

$GNGSA
$GPGSA
$GLGSA

1or0
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End User License Agreement

IMPORTANT - This is an agreement (the "Agreement") between you, the end purchaser ("Licensee") and Hemisphere
GNSS Inc. ("Hemisphere") which permits Licensee to use the Hemisphere software (the "Software") that accompanies
this Agreement. This Software may be licensed on a standalone basis or may be embedded in a Product. Please read and
ensure that you understand this Agreement before installing or using the Software Update or using a Product.

In this agreement any product that has Software embedded in it at the time of sale to the Licensee shall be referred to as a
"Product". As well, in this Agreement, the use of a Product shall be deemed to be use of the Software which is embedded
in the Product.

BY INSTALLING OR USING THE SOFTWARE UPDATE OR THE PRODUCT, LICENSEE THEREBY AGREES TO BE LEGALLY
BOUND BY THE TERMS OF THIS AGREEMENT. IF YOU DO NOT AGREE TO THESE TERMS, (1) DO NOT INSTALL OR USE
THE SOFTWARE, AND (Il) IF YOU ARE INSTALLING AN UPDATE TO THE SOFTWARE, DO NOT INSTALL THE UPDATE AND
PROMPTLY DESTROY IT.

HEMISPHERE PROVIDES LIMITED WARRANTIES IN RELATION TO THE SOFTWARE. AS WELL, THOSE WHO USE THE
EMBEDDED SOFTWARE DO SO AT THEIR OWN RISK. YOU SHOULD UNDERSTAND THE IMPORTANCE OF THESE AND
OTHER LIMITATIONS SET QUT IN THIS AGREEMENT BEFORE INSTALLING OR USING THE SOFTWARE OR THE PRODUCT.

1. LICENSE. Hemisphere hereby grants to Licensee a non-transferable and non-exclusive license to use the Software
as embedded in a Product and all Updates (collectively the "Software"), solely in binary executable form.

2% RESTRICTIONS ON USE. Licensee agrees that Licensee and its employees will not directly or indirectly, in any
manner whatsoever:

a. install or use more copies of the Software than the number of copies that have been licensed;

b. use or install the Software in connection with any product other than the Product the Software was intended
to be used or installed on as set out in the documentation that accompanies the Software.

G copy any of the Software or any written materials for any purpose except as part of Licensee's normal backup
processes;

d. modify or create derivative works based on the Software;

e. sub-license, rent, lease, loan or distribute the Software;

f. permit any third party to use the Software;

g. use or operate Product for the benefit of any third party in any type of service outsourcing, application service,

provider service or service bureau capacity;
h. reverse engineer, decompile or disassemble the Software or otherwise reduce it to a human perceivable form;

Assign this Agreement or sell or otherwise transfer the Software to any other party except as part of the sale
or transfer of the whole Product.

3 UPDATES. At Hemisphere's discretion Hemisphere may make Updates available to Licensee. An update
("Update”) means any update to the Software that is made available to Licensee including error corrections,
enhancements and other modifications. Licensee may access, download and install Updates during the Warranty
Period only. All Updates that Licensee downloads, installs or uses shall be deemed to be Software and subject to this
Agreement. Hemisphere reserves the right to modify the Product without any obligation to notify, supply or install
any improvements or alterations to existing Software.

4, SUPPORT. Hemisphere may make available directly or through its authorized dealers telephone and email support
for the Software. Contact Hemisphere to find the authorized dealer near you. As well, Hemisphere may make
available user and technical documentation regarding the Software. Hemisphere reserves the right to reduce and
limit access to such support at any time.

B BACKUPS AND RECOVERY. Licensee shall back-up all data used, created or stored by the Software on a regular
basis as necessary to enable proper recovery of the data and related systems and processes in the event of a
malfunction in the Software or any loss or corruption of data caused by the Software. Licensee shall assume all risks
of loss or damage for any failure to comply with the foregoing.

6. OWNERSHIP. Hemisphere and its suppliers own all rights, title and interest in and to the Software and related
materials, including all intellectual property rights. The Software is licensed to Licensee, not sold.

7 TRADEMARKS. “Hemisphere’ “Hemisphere GPS’ “Hemisphere GNSS’ “Crescent “Eclipse” and the associated
logos are trademarks of Hemisphere. Other trademarks are the property of their respective owners. Licensee may
not use any of these trademarks without the consent of their respective owners.

8. LIMITED WARRANTY. Hemisphere warrants solely to the Licensee, subject to the exclusions and procedures set
forth herein below, that for a period of one (1) year from the original date of purchase of the Product in which it is
embedded (the "Warranty Period"), the Software, under normal use and maintenance, will conform in all material
respects to the documentation provided with the Software and any media will be free of defects in materials and
workmanship. For any Update, Hemisphere warrants, for 90 days from performance or delivery, or for the balance of
the original Warranty Period, whichever is greater, that the Update, under normal use and maintenance, will
conform in all material respects to the documentation provided with the Update and any media will be free of
defects in materials and workmanship. Notwithstanding the foregoing, Hemisphere does not warrant that the
Software will meet Licensee's requirements or that its operation will be error free.

9. WARRANTY EXCLUSIONS. The warranty set forth in Section (8) will not apply to any deficiencies caused by (a)
the Product not being used as described in the documentation supplied to Licensee, (b) the Software having been
altered, modified or converted in any way by anyone other than Hemisphere approved by Hemisphere, (c) any
malfunction of Licensee's equipment or other software, or (d) damage occurring in transit or due to any accident,
abuse, misuse, improper installation, lightning (or other electrical discharge) or neglect other than that caused by
Hemisphere. Hemisphere does not warrant or guarantee the precision or accuracy of positions obtained when using
the Software (whether standalone or embedded in a Product). The Product and the Software is not intended and
should not be used as the primary means of navigation or for use in safety of life applications. The potential
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positioning and navigation accuracy obtainable with the Software as stated in the Product or Software
documentation serves to provide only an estimate of achievable accuracy based on specifications provided by the
US Department of Defense for GPS positioning and DGPS service provider performance specifications, where
applicable.

WARRANTY DISCLAIMER. EXCEPT AS EXPRESSLY SET OUT IN THIS AGREEMENT, HEMISPHERE MAKES NO
REPRESENTATION, WARRANTY OR CONDITION OF ANY KIND TO LICENSEE, WHETHER VERBAL OR WRITTEN
AND HEREBY DISCLAIMS ALL REPRESENTATIONS, WARRANTIES AND CONDITIONS OF ANY KIND INCLUDING
FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, ACCURACY, RELIABILITY OR THAT THE USE OF THE
SOFTWARE WILL BE UNINTERRUPTED OR ERROR-FREE AND HEREBY DISCLAIMS ALL REPRESENTATIONS,
WARRANTIES AND CONDITIONS ARISING AS A RESULT OF CUSTOM, USAGE OR TRADE AND THOSE ARISING
UNDER STATUTE.

LIMITS ON WARRANTY DISCLAIMER. Some jurisdictions do not allow the exclusion of implied warranties or
conditions, so some of the above exclusions may not apply to Licensee. In that case, any implied warranties or
conditions which would then otherwise arise will be limited in duration to ninety (90) days from the date of the
license of the Software or the purchase of the Product. The warranties given herein give Licensee specific legal rights
and Licensee may have other rights which may vary from jurisdiction to jurisdiction.

CHANGE TO WARRANTY. No employee or agent of Hemisphere is authorized to change the warranty provided or
the limitation or disclaimer of warranty provisions. All such changes will only be effective if pursuant to a separate
agreement signed by senior officers of the respective parties.

WARRANTY CLAIM. In the event Licensee has a warranty claim Licensee must first check for and install all
Updates that are made available. The warranty will not otherwise be honored. Proof of purchase may be required.
Hemisphere does not honor claims asserted after the end of the Warranty Period.

LICENSEE REMEDIES. In all cases which involve a failure of the Software to conform in any material respect to the
documentation during the Warranty Period or a breach of a warranty, Hemisphere's sole obligation and liability, and
Licensee's sole and exclusive remedy, is for Hemisphere, at Hemisphere's option, to (a) repair the Software, (b)
replace the Software with software conforming to the documentation, or (c) if Hemisphere is unable, on a
reasonable commercial basis, to repair the Software or to replace the Software with conforming software within
ninety (90) days, to terminate this Agreement and thereafter Licensee shall cease using the Software. Hemisphere
will also issue a refund for the price paid by Licensee less an amount on account of amortization, calculated on a
straight-line basis over a deemed useful life of three (3) years.

LIMITATION OF LIABILITY. IN NO EVENT WILL HEMISPHERE BE LIABLE TO LICENSEE FOR ANY INCIDENTAL,
CONSEQUENTIAL, SPECIAL OR INDIRECT DAMAGES INCLUDING ARISING IN RELATION TO ANY LOSS OF DATA,
INCOME, REVENUE, GOODWILL OR ANTICIPATED SAVINGS EVEN IF HEMISPHERE HAS BEEN INFORMED OF THE
POSSIBILITY OF SUCH LOSS OR DAMAGE. FURTHER, IN NO EVENT WILL HEMISPHERE'S TOTAL CUMULATIVE
LIABILITY HEREUNDER, FROM ALL CAUSES OF ACTION OF ANY KIND, EXCEED THE TOTAL AMOUNT PAID BY
LICENSEE TO HEMISPHERE TO PURCHASE THE PRODUCT. THIS LIMITATION AND EXCLUSION APPLIES
IRRESPECTIVE OF THE CAUSE OF ACTION, INCLUDING BUT NOT LIMITED TO BREACH OF CONTRACT,
NEGLIGENCE, STRICT LIABILITY, TORT, BREACH OF WARRANTY, MISREPRESENTATION OR ANY OTHER LEGAL
THEORY AND WILL SURVIVE A FUNDAMENTAL BREACH.

LIMITS ON LIMITATION OF LIABILITY. Some jurisdictions do not allow for the limitation or exclusion of liability for
incidental or consequential damages, so the above limitation or exclusion may not apply to Licensee and Licensee
may also have other legal rights which may vary from jurisdiction to jurisdiction.

BASIS OF BARGAIN. Licensee agrees and acknowledges that Hemisphere has set its prices and the parties have
entered into this Agreement in reliance on the limited warranties, warranty disclaimers and limitations of liability set
forth herein, that the same reflect an agreed-to allocation of risk between the parties (including the risk that a
remedy may fail of its essential purpose and cause consequential loss), and that the same forms an essential basis
of the bargain between the parties. Licensee agrees and acknowledges that Hemisphere would not have been able
to sell the Product at the amount charged on an economic basis without such limitations.

PROPRIETARY RIGHTS INDEMNITY. Hemisphere shall indemnify, defend and hold harmless Licensee from and
against any and all actions, claims, demands, proceedings, liabilities, direct damages, judgments, settlements, fines,
penalties, costs and expenses, including royalties and attorneys' fees and related costs, in connection with or arising
out of any actual infringement of any third party patent, copyright or other intellectual property right by the Software
or by its use, in accordance with this Agreement and documentation, PROVIDED THAT: (a) Hemisphere has the right
to assume full control over any action, claim, demand or proceeding, (b) Licensee shall promptly notify Hemisphere
of any such action, claim, demand, or proceeding, and (c) Licensee shall give Hemisphere such reasonable
assistance and tangible material as is reasonably available to Licensee for the defense of the action, claim, demand
or proceeding. Licensee shall not settle or compromise any of same for which Hemisphere has agreed to assume
responsibility without Hemisphere's prior written consent. Licensee may, at its sole cost and expense, retain
separate counsel from the counsel utilized or retained by Hemisphere.

INFRINGEMENT. If use of the Software may be enjoined due to a claim of infringement by a third party then, at its
sole discretion and expense, Hemisphere may do one of the following: (a) negotiate a license or other agreement so
that the Product is no longer subject to such a potential claim, (b) modify the Product so that it becomes non-
infringing, provided such modification can be accomplished without materially affecting the performance and
functionality of the Product, (c) replace the Software, or the Product, with non-infringing software, or product, of
equal or better performance and quality, or (d) if none of the foregoing can be done on a commercially reasonable
basis, terminate this license and Licensee shall stop using the Product and Hemisphere shall refund the price paid by
Licensee less an amount on account of amortization, calculated on a straight-line basis over a deemed useful life of
three (3) years.

The foregoing sets out the entire liability of Hemisphere and the sole obligations of Hemisphere to Licensee in
respect of any claim that the Software or its use infringes any third party rights.

INDEMNIFICATION. Except in relation to an infringement action, Licensee shall indemnify and hold Hemisphere
harmless from any and all claims, damages, losses, liabilities, costs and expenses (including reasonable fees of
lawyers and other professionals) arising out of or in connection with Licensee's use of the Product, whether direct or
indirect, including without limiting the foregoing, loss of data, loss of profit or business interruption.
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TERMINATION. Licensee may terminate this Agreement at any time without cause. Hemisphere may terminate this
Agreement on 30 days notice to Licensee if Licensee fails to materially comply with each provision of this
Agreement unless such default is cured within the 30 days. Any such termination by a party shall be in addition to
and without prejudice to such rights and remedies as may be available, including injunction and other equitable
remedies. Upon receipt by Licensee of written notice of termination from Hemisphere or termination by Licensee,
Licensee shall at the end of any notice period (a) cease using the Software; and (b) return to Hemisphere (or destroy
and provide a certificate of a Senior Officer attesting to such destruction) the Software and all related material and
any magnetic or optical media provided to Licensee. The provisions of Sections 6), 7), 8), 9), 10), 15), 21), 26) and 27)
herein shall survive the expiration or termination of this Agreement for any reason.

EXPORT RESTRICTIONS. Licensee agrees that Licensee will comply with all export control legislation of Canada,
the United States, Australia and any other applicable country's laws and regulations, whether under the Arms
Export Control Act, the International Traffic in Arms Regulations, the Export Administration Regulations, the
regulations of the United States Departments of Commerce, State, and Treasury, or otherwise as well as the export
control legislation of all other countries.

PRODUCT COMPONENTS. The Product may contain third party components. Those third party components may
be subject to additional terms and conditions. Licensee is required to agree to those terms and conditions in order to
use the Product.

FORCE MAJEURE EVENT. Neither party will have the right to claim damages as a result of the other's inability to
perform or any delay in performance due to unforeseeable circumstances beyond its reasonable control, such as
labor disputes, strikes, lockouts, war, riot, insurrection, epidemic, Internet virus attack, Internet failure, supplier
failure, act of God, or governmental action not the fault of the non-performing party.

FORUM FOR DISPUTES. The parties agree that the courts located in the State of Arizona and the courts of appeal
there from will have exclusive jurisdiction to resolve any disputes between Licensee and Hemisphere concerning
this Agreement or Licensee's use or inability to use the Software and the parties hereby irrevocably agree to attorn
to the jurisdiction of those courts. Notwithstanding the foregoing, either party may apply to any court of competent
jurisdiction for injunctive relief.

APPLICABLE LAW. This Agreement shall be governed by the laws of the State of Arizona, exclusive of any of its
choice of law and conflicts of law jurisprudence.

CISG. The United Nations Convention on Contracts for the International Sale of Goods will not apply to this
Agreement or any transaction hereunder.

GENERAL. This is the entire agreement between Licensee and Hemisphere relating to the Product and Licensee's
use of the same, and supersedes all prior, collateral or contemporaneous oral or written representations, warranties
or agreements regarding the same. No amendment to or maodification of this Agreement will be binding unless in
writing and signed by duly authorized representatives of the parties. Any and all terms and conditions set out in any
correspondence between the parties or set out in a purchase order which are different from or in addition to the
terms and conditions set forth herein, shall have no application and no written notice of same shall be required. In
the event that one or more of the provisions of this Agreement is found to be illegal or unenforceable, this
Agreement shall not be rendered inoperative but the remaining provisions shall continue in full force and effect.
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Warranty Notice

COVERED PRODUCTS: This warranty covers all products manufactured by Hemisphere GNSS and purchased by the
end purchaser (the "Products”), unless otherwise specifically and expressly agreed in writing by Hemisphere GNSS.

LIMITED WARRANTY: Hemisphere GNSS warrants solely to the end purchaser of the Products, subject to the exclusions
and procedures set forth below, that the Products sold to such end purchaser and its internal components shall be free,
under normal use and maintenance, from defects in materials, and workmanship and will substantially conform to
Hemisphere GNSS' applicable specifications for the Product, for a period of 12 months from delivery of such Product to
such end purchaser (the "Warranty Period”). Repairs and replacement components for the Products are warranted, subject
to the exclusions and procedures set forth below, to be free, under normal use and maintenance, from defects in material
and workmanship, and will substantially conform to Hemisphere GNSS’ applicable specifications for the Product, for 90
days from performance or delivery, or for the balance of the original Warranty Period, whichever is greater.

EXCLUSION OF ALL OTHER WARRANTIES. The LIMITED WARRANTY shall apply only if the Product is properly and
correctly installed, configured, interfaced, maintained, stored, and operated in accordance with Hemisphere GNSS’
relevant User's Manual and Specifications, AND the Product is not modified or misused. The Product is provided “AS 1S”
and the implied warranties of MERCHANTABILITY and FITNESS FOR A PARTICULAR PURPOSE and ALL OTHER
WARRANTIES, express, implied or arising by statute, by course of dealing or by trade usage, in connection with the
design, sale, installation, service or use of any products or any component thereof, are EXCLUDED from this transaction
and shall not apply to the Product. The LIMITED WARRANTY is IN LIEU OF any other warranty, express or implied,
including but not limited to, any warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE, title, and non-
infringement.

LIMITATION OF REMEDIES. The purchaser's EXCLUSIVE REMEDY against Hemisphere GNSS shall be, at Hemisphere
GNSS’ option, the repair or replacement of any defective Product or components thereof. The purchaser shall notify
Hemisphere GNSS or a Hemisphere GNSS’ approved service center immediately of any defect. Repairs shall be made
through a Hemisphere GNSS approved service center only. Repair, modification or service of Hemisphere GNSS products
by any party other than a Hemisphere GNSS approved service center shall render this warranty null and void. The remedy
in this paragraph shall only be applied in the event that the Product is properly and correctly installed, configured,
interfaced, maintained, stored, and operated in accordance with Hemisphere GNSS' relevant User's Manual and
Specifications, AND the Product is not modified or misused. NO OTHER REMEDY (INCLUDING, BUT NOT LIMITED TO
SPECIAL, INDIRECT, INCIDENTAL, CONSEQUENTIAL OR CONTINGENT DAMAGES FOR LOST PROFITS, LOST SALES
INJURY TO PERSON OR PROPERTY, OR ANY OTHER INCIDENTAL OR CONSEQUENTIAL LOSS) SHALL BE AVAILABLE TO
PURCHASER, even if Hemisphere GNSS has been advised of the possibility of such damages. Without limiting the
foregoing, Hemisphere GNSS shall not be liable for any damages of any kind resulting from installation, use, quality,
performance or accuracy of any Product.

HEMISPHERE IS NOT RESPONSIBLE FOR PURCHASER’'S NEGLIGENCE OR UNAUTHORIZED USES OF THE
PRODUCT. IN NO EVENT SHALL HEMISPHERE GNSS BE IN ANY WAY RESPONSIBLE FOR ANY DAMAGES RESULTING
FROM PURCHASER'S OWN NEGLIGENCE, OR FROM OPERATION OF THE PRODUCT IN ANY WAY OTHER THAN AS
SPECIFIED IN HEMISPHERE GNSS’ RELEVANT USER'S MANUAL AND SPECIFICATIONS. Hemisphere GNSS is NOT
RESPONSIBLE for defects or performance problems resulting from (1) misuse, abuse, improper installation, neglect of
Product; (2) the utilization of the Product with hardware or software products, information, data, systems, interfaces or
devices not made, supplied or specified by Hemisphere GNSS; (3) the operation of the Product under any specification
other than, or in addition to, the specifications set forth in Hemisphere GNSS’ relevant User’s Manual and Specifications;
(4) damage caused by accident or natural events, such as lightning (or other electrical discharge) or fresh/salt water
immersion of Product; (5) damage occurring in transit; (6) normal wear and tear; or (7) the operation or failure of operation
of any satellite-based positioning system or differential correction service; or the availability or performance of any
satellite-based positioning signal or differential correction signal.

THE PURCHASER IS RESPONSIBLE FOR OPERATING THE VEHICLE SAFELY. The purchaser is solely responsible
for the safe operation of the vehicle used in connection with the Product, and for maintaining proper system control
settings. UNSAFE DRIVING OR SYSTEM CONTROL SETTINGS CAN RESULT IN PROPERTY DAMAGE, INJURY, OR DEATH.
The purchaser is solely responsible for his/her safety and for the safety of others. The purchaser is solely responsible for
maintaining control of the automated steering system at all times. THE PURCHASER IS SOLELY RESPONSIBLE FOR
ENSURING THE PRODUCT IS PROPERLY AND CORRECTLY INSTALLED, CONFIGURED, INTERFACED, MAINTAINED,
STORED, AND OPERATED IN ACCORDANCE WITH HEMISPHERE GNSS’ RELEVANT USER’S MANUAL AND
SPECIFICATIONS. Hemisphere GNSS does not warrant or guarantee the positioning and navigation precision or accuracy
obtained when using Products. Products are not intended for primary navigation or for use in safety of life applications.
The potential accuracy of Products as stated in Hemisphere GNSS literature and/or Product specifications serves to
provide only an estimate of achievable accuracy based on performance specifications provided by the satellite service
operator (i.e. US Department of Defense in the case of GNSS) and differential correction service provider. Hemisphere
GNSS reserves the right to modify Products without any obligation to notify, supply or install any improvements or
alterations to existing Products.

GOVERNING LAW. This agreement and any disputes relating to, concerning or based upon the Product shall be
governed by and interpreted in accordance with the laws of the State of Arizona.

OBTAINING WARRANTY SERVICE. In order to obtain warranty service, the end purchaser must bring the Product to a
Hemisphere GNSS approved service center along with the end purchaser's proof of purchase. Hemisphere GNSS does not
warrant claims asserted after the end of the warranty period. For any questions regarding warranty service or to obtain
information regarding the location of any of Hemisphere GNSS approved service center, contact Hemisphere GNSS at the
following address:

Hemisphere GNSS

8444 N. 90th Street, Suite 120
Scottsdale, AZ 85258

Phone: 480-348-9919 Fax: 480-348-6370
techsupport@hemispheregps.com
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