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- @REL1VYJLFGNSS RTKRZ{EH

- IMU (GfEEL1YJVFGNSS RTKZ{SHEES)

Dimensions- - =« rxsrernee 35 x50 x 8 mm
Weight === srrreereennnen 14 g
Input Voltage =+ =--=--=x--- 45 ~ 6 VDC
Back-Up Voltage = --+------ 2.6 ~4VDC
Power Consumption ==+ -+ 0.5 ~ 0.7W
Antenna Power Output -+« - - 2.8V, 30mA
Connectors == xsrrerrereas 26 pins for digital
MMCX for antenna
Operation Temperature - --- -30°C ~ +85°C

CEATEC AWARD 2015
Y= 1)l - ) R—3 SEB
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- @iREL1/L2YJ)LFGNSS RTK3Z{S5HE

Dimensions: = ===« =xx- 43 x 59 x 10 mm (TBD)

- Weight == ==eereeeeeennnn. 20 g (TBD)

- Input Voltage = --=--==----- 45 ~ 6 VDC

- Back-Up Voltage == ----+---- 2.6 ~ 4VDC

- Power Consumption =+ -=---- 2W (TBD)

- Antenna Power Output = -+ - - 2.8V, 30mA

- Connectors === rremrenens 26 pins for digital
MMCX for antenna

- Operation Temperature ---- -30°C ~ +85°C

. &EIE&IE&TTE\@# = %ﬂ.&?)bi’-GNSS&i—%
: : Dimensions:- ===« x- 90 x 100 x 18 mm

. Welght .................. 759

- Input Voltage = --==-==----- 12 VDC

- Back-Up Voltage =--------- 3VvDC

- Power Consumption == +---- Max 10W

- Antenna Power Output = -+ - - 5V, 100mA

- Connectors = srrerre e 64 pins for digital
MMCX for antenna

- Operation Temperature - --- -30°C ~ +85°C
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- EXTREENILSRES AR YIVFGNSSZERH (FHiE+Y )

(206 x 155 x 86 mm) (9148 x 60 mm)
HEXIBBEMICZREIR X)L FCNSSZEH LK~ ILFGNSST > FF

« QZSOHHRIES THBSL6MCLASH N EMADOCAT RDOMmA ([CHEL. PPP
(BIRREiAGL) TS SR TH—DRZER,
« MADOCABRICHIET S LT, BERUATEPPPHAIEE,
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HEXAFEXLGNSSZEH I £

- RSHER Sl

- 1.3VEIRICe
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= {#v>, PPP(Precise Point
- Positioning)i< & % =& &8l
3 ~ SDRAM« HEEFTS, ¢
100mme« -
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Supported Satellite Systems
and Signals

Position Accuracy

TTFF *1

(Autonomous)

Output Rate

Interface

Message Format

*2 MADOCADATHRIZ KD
*3 CLASDHRICEL D

XQZSDL6HEH 5!

Specification (Stepl Evaluation board)

GPS L1, L2, L5

QZ5S L1, L2, L5, L6 ]
GLOMNASS G1, G2

Galileo E1l, E5a, ESb, E5, E6

Beidou B1, B2

Autonomous 1.5 m (RMS) typical

Nebwork Dynamic < 5cm + 1 ppm x Baseline(< 20 km) (RMS)

RTK Static < 0.5 cm + 1 ppm x Baseline(< 20 km) (RMS)

PPP (MADOCA)
RTK-PPP (CLAS)
Cold start
Warm start

Hot start
Re-acquisition

MAX 100 Hz

USB, UART, CAN, Ethernet

< 10 cm (RMS)  *2
< 3.47 cm (RMS) *3
90 sec (typical)
35 sec (typical)
12 sec (typical)

2 sec (typical)

NMEAO183 Version 3.0 (Output)
RTCM S5C104 Version 3.1 (Input/Output)
*1 Time to First Fix (#EAfLE &EL6FRE)

REAIMIDIZHDHERERZEME (CLASH R, MADOCAST)

C DRIFHZEDS C ETHMNT c miOBGIEEZ R T 5 EhnlkEE,
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‘.f

L6E

: Service to Japan . I Serwce to the ocean :
area where dense | LA | and other countries
: Orbit of QZSS
and stable CORS ' Q A | where CORS are not :
Lare set up. 5‘ I set up. |
' A
A A
A
C.verage of QZSS / MADOCA
............................................ -F‘_,J‘-A
Message Service Area Accuracy | TTFF CORS Data Size
CLAS Around Japan cm-level [ 1min 20 to 30 km interval 2kbps for Japan
MADOCA Coverage of QZSS cm-level 30min About 100 in the world 2kbps for World

All over the world via internet

*1min

*By applying local correction data

https://www.jetro.go.jp/ext_i

mages/australia/events/Yoshikatsulotake.pdf

14
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ANIERELEER

1. FRIEROANIERE

DOCAA = (C & B IERE =T CLASARIC & B IGHERE =S

20 2I'I1 Convergence time of MADOCA PPP Position CLAS PPP RTK Positoin
E 18 l- ﬁ:ﬁiﬁﬁi&é{gm_ 02'2%:.2013.?01{13 04:30:00 - 0B:00:00 MSJ QZ5SBoard
E 1 E- NovAtel RAW+RTELIb (TiFne 4260se¢ =~ 12240se¢)
“‘ : ﬂ \1lm Mﬁiﬁfﬁ &RIfIARE MADOCA PPP Position Fo1
5 08 )\ florcz, Gzz'cnz-mn'ni' 56 06:12: + MS) QZSSHoand - . .
06 b Time 15005 :-03:;0]:: . + - MowALelRT bet
£ oe \ 1500 - 3500sec ! ! oy g o 9
i ¥ gl ‘ ................. .‘ N—— 5 :
00 | Qm  Se—— e IDUREDRUIH a
300 (=i i] 1200 1 >..<I1.mn. Is.':c].- 10 2 _g - .:' 4 : -
g o :é &%
m {4 S & DLLREET v <" Mt
. cmiRETOUCRES : 209%EE  © T
- PEREDRIGIHEE : 3 cm (RMS) <" mrus =3.21cm
O L3 £ FEREM = 3.00cm 02
“®-NovAtel RAW+ RTKLIb = 4.60cm -0.Zm A f;ngitude Bistance E’n‘_.] 0.2hr
-02m o o o 0.2m
m A Longitude Distance [m] | *}J%{hﬁﬁ : ¥{] 25} (Illﬁ) = = W
. —/\_ wBIifEE : 3. 21 cm (RMS) REWFE+TY N

Fral

MADOCAF T, CLASH T,
- UNSRESRS : 2 O DIEE - HIEAMLEERE : 2 DIRE
-SANIAEE © 3 ¢cm (RMS) HNIFEE : 3. 21 cm (RMS)
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2. BEISOBIGIRE

- CLASAROOFEE ERTKMEHE & OFEE LEER
/Tj‘c‘:z{.:’fr!z%ﬁ’é 3/EmEm],

PPP-RTK Positoin (QZ55 Board)
L1 heceived (RTE)
------- Q755 Board [PRP-RTE Pos

- BT

% canceled in the start position

PPP-RTK Positoin (QZ55 Board)

1 4.5 L

—=—L1 Recejive:

r (RTK}

s 1 15 2 4 -35 3 -2 45 -1 0.5 o 05 1 is5
a tude Distance [m] A Longitude Distance [m]
PPP-I FTK Positoin [QZ55 Board) N PPP-I RTI- Positoin (OZ55 Board)
15 -15
ke r [RTE) —— L1 Receiver RTK)
15 "% ——075% Board (PPR-RTK Position) e — - (755 Board [PRE-RTK Pasition]
! ’ fi el in th
17 ‘_II 17 -1 ameet Cance in the start position
il
18 i 18 ﬁ
E E
E-Lg . 19
B
8 -2 a -
- i :
-] i . - 2 Ju =
; L RTKAIE SPPPAIBDA D L
< . e
& A
. ] Lty MEWIE 1
1 1 #*
i §
23 i ¥ -23
i 4 .n
-24 1t + 2
J t t J
25 i-‘ * -25
-35 -34 33 3.2 -3.1:l Lon;}?;d i, :n]-Z.E -2 2 25 3.5 34 33 3.2 3.1 AL 3 - Dir‘.g"?c - 2 2 26

2

M)

\ / MI-3009-GM4-ANT (Msl)

N/
\L

SV AT LA vtk

Magellan Systems Japan Inc.

D 0751 [PRN193)

Q7s5 Board |« LEX [CLAS Data)
V32 Output
fw hd25 -
Splitter BTCM ) blic Base Statio:
e (. public etwork 5 ) - (NetRg)
[ L1Receiver e N a— B ne = 2Km
"~ Output [RTK)

<BITE DABRY >

RTK & [EIZFDF

RTKAIfI & PPPAII CTE L
DUBDATLY hESFA
FT=VOICHIET D ET,
aE ==,
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Magellan Systems Japan Inc.

R ERSEESEAR (1)

0

) JLiBE RS

EIFS) HOKKAIDO UNIVERSITY
X
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MSJ QZSS

— Board

85m

o o e e e e S
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Magellan Systems Japan Inc.

Station

GNSS

Receiver

o o e o o e o e e e e e e e e e e e e e e e e e

18

T — e e e



*

THESUUAT LA D e\ Utk et

1 Magellan Systems Japan Inc.
1] m

| EFRSR

PPP Positoin (MSJ QZSS Board) PPP Positoin (MSJ QZSS Board)
76 a8
72 offset canceled in the start position a7 offset canceled in the start position
a6
o8 . a5
o s Trimble (RTK) aa ~===Trimble (RTK)
. <erees MIS) QZSS (PPP) a3 - MSJ QZSs (PPP)
a2
56
a1
52 40
AB [ R TN N N T T 39
38
a4
EYd
= 40 = 36
i ) FED
g 2
g - g 34
=] S 33
2 28 @
E s
z 24 ® 3
= 3
= 20 = 30
——————————— 29
16 .
12 27
8 26 -, \
4 28 \ -
24 e on, \
o 0s \.
4 22 \
N 21
20
-12 19
16 18
50 .48 -46 -44 .42 .40 -38 -36 -3 .32 .30 -28 -26 -24 .22 -20 -18 16 -14 -12 -10 -8 -6 -4 2 O 2 4 6 30 29 28 27 26 25 24 23 22 21 20
A Longitude Distance [m] A Longitude Distance [m]
Latiude error between RTK position Longitude error between RTK position
01 0.1
0.08 0.08
E E
£ 006 = 006
H =
£ 004 =3 0.04
= g
= E o002
E o002 :
g g
Z X
< 002 5 002
5 5
3 2 004
H 0.04 3
2 ®
0.06 £ .0.06
3 g
-0.08 -0.08
01 01
0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000 6600 7200 0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000 6600 7200
Time [x100msec] Time [x100msec]
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Stepl (RTE) : R— KRB X9cmx 10cm. ThERERG TR U IZ/\A AR Y R 5FHiER— R
Step2 : RFEPFYIT(ETAESN - NBYUYE (BFIKEDTEE) . B to BIRIEAIRA
Step3 : 2FZ1FvIT{E. 10mmAIEE. B to CTHIEAIA

[Stepl:FHifi7/R— FFIFE] 20174
FHi/R— K (9cm x 10cm)

Step2:B to B] 20184 [Step3:B to C] 20194
B to B 7/h— R(3.5cm x 5cm)

OHBEEZENK : 10W v OHEBN® : 1W
@B : 8075 @M+& @B : 105 F @BFa
BB RF
(FPGA) | 7 3- 1B (A
RF
L1 ¥ HE | RE
R e wo || o

L2(L5)

RA>

:,~-‘:;_\_ = //'L ‘m*
{YV1-33VBBEAER | 3E-HRYTS

'“% =

AHHERE/A ™ eravye
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Comparison L1 RTK Receiver f’M 5 jﬂmhmwm*i
a nd QZSS Boa rd (C LAS’ LEX) Magellan Systems Japan Inc.

Measurement configuration

MJ-3009-GM4-ANT
LEX(CLAS Data)

QZS1 (LEX,L6D)

MSJ QZSS
Board Output (PPP)
Splitter

) RTCM NF;‘:V%‘EK <«——| Public Base Station

L1 GNSS

Receiver

Output (RTK) R Base Line = 2Km

Nishinomiya , NetR9

DATE : 2018/01/09
TIME : 23:55:00 - 23:57 (UTC)

22



Comparison L1 RTK Receiver f’M 5 jﬂmhmwm*i
a nd QZSS Boa rd (CLAS’ LEX) Magellan Systems Japan Inc.

Demo environment

23



Comparison L1 RTK Receiver
and QZSS Board (CLAS,LEX)

Testl (Horizontal, Offset cancel)

DATE : 2018/01/09 23:55:00 - 23:57:30 (UTC)

2nd lap

Horizontal
PPP-RTK Positoin (QZSS Board)
15 -1.5
. T L1 Receiver (RTK)
offset canceled in the start position
1 -1~ QZSS Board (PPP-RTK Position) 16
0.5
-1.7
0
-1.8
—_ _05 —_
£ E .19
8 8
0 0
2 a -2
L4} L4}
5 -15 FOE E
:;'_' \ :;'_'
5 : | 321
<1 | <1
-2 I |
: | —p
| 2.2
25 \__ ¥/
-2.3
-3 TE——
. ki‘ _w’#/‘ -
-4 -2.5
-4 3.5 -3 -2.5 2 -1.5 -1 -0.5 0 0.5 1 15 -3.2
A Longitude Distance [m]

-3.1

*
7 M 5 TEIULRT LR Skt

Magellan Systems Japan Inc.

PPP-RTK Positoin (QZSS Board)

1 ————— «— L1 Receiver (RTK)
‘ --.- Q7SS Board (PPP-RTK Position)
*
* offset canceled in the start position
EH
£
‘
“
)
?
b
“
»
a
i
»
!
b
)
-
-2.9 25 2.4 2.3 2.2

. -2.7 -2.6
A Longitude Distance [m]
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Comparison L1 RTK Receiver f‘Ms Yo
and QZSS Board (CLAS’LEX) Magellan Systems Japan Inc.

‘ Test1(Vertical , Offset Cancel)

DATE : 2018/01/09 23:55:00 - 23:57:30 (UTC)

Vertical
PPP-RTK Position (Altitude) [m] PPP-RTK Position (Altitude) [m]
39.6 39.6 12
offset canceled in the start position —— L1 Receier (RTK) +Q_ZSS Board (PPP-RTK Position)
——Qz5s Board (PPP-RTK Position) T FixMode
39.5 ——Numer of Used Satellites
395 10

0o

NSNS RS W T

»
£
3
b
bt
_ = e ¥ I ’ﬁ h §
: 3
= v el e /7 I %
£392 S39.3 L, My, 6%
' 3 [)
E 2 . L 14 Aamy™" 3
< = " W z
<
39.1 g
39.2 4s
é
39
39.1 2
38.9
38.8 39 0
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Time [x100msec] Time [x100msec]
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CEATEC AWARD 2017 M T
[HRFEREE]

'CEATEC

AWARD
2017

BHBAER

Minister for Internal Affairs and
Communications Award

\ October 3rd, 2017
C I e =
| W & e
CEATEC AWARD 2017 %/& A 5&,—75 - B ;ﬁ - v
\ EEZAS o 7 WARL Z 5 A i
i el : D op A ERRMA Z XE2
Review Pan «'/f-j gi 2 ﬁ' % D ‘gz % ; Z ¢ ﬂ g
IR ILIE S A
I EE:IT IR P
s s To182 37 27 )
% W > ~uceE 23 ! =
B g 2RERAR
.%5& . e AR B i
/"';7"-:"‘- /" q . ol b Gd I NATLY,
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RO — > D &EZEE]ik (7240 D Bl BFEDTZ 8D DARAT sl %

n

B /vvsFA=»74=0LF
DATE : 2018/4/27 09:00 ~ 15:00

|

|

|

|

|

|

|

|

|

|

|

|

QZS1 (PRN193,CLAS |

GNSS ( ) :
e o i
MJ-3009-GM4-ANT |
A /' I
I ------------ ) "{—’- -_— . . . - ------------------------ I :
1 . — . | |

- |N D — / L\. %ﬁ | i

| |

' |

' |

I |

| :

Output (PPP) I L1 RTK Receiver |

MSJ QZSS i

i i (Base) |

Receiver | |

I |

Splitter | i
Output (RTK) : |

Wireless modem | ! RTCM Wirel d |

L1 RTK Receiver A ireless modem . |

RTCM (920MHz) N (920MHz) Monitor PC i

| NMEA |

|

|

|

|

|

[




*
7 Y TSV AT LAy kst

RO—>EHEIRETDQZSSHILEIHESR REIRGE ™

Q) ETcoT7aA KU

Position Accuracy

—e— MSJ QZSS «— L1 RTK
5 { MSJ QZSS
45 Horizontal = 155 cm(RMS)
4 E Vertical = 1.84 cm(RMS)
32 L1RTK
“ Horizontal =  0.69 cm(RMS)
22 Vertical = 0.88  cm(RMS)
2
1.5

Latitude Error [cm]
(@]

5 45 -4 35 -3 -25 -2 <15 -1 -05 0 05 1 15 2 25 3 35 4 45 5

Longitude Error [cm]

28
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KO— > ERRETDQZSSHIGEIEES o3

2018/04,/27 09:48:58 - 09:56:42 (UTC) Position Error (Horizontal) RMS = 1.55 cm ——L1RTK MSJ QESS
10
— 8
=
= 6
B 4
2 4
=
=7
=]
T o0
5 3
-
=]
= .5
8
o g
-10
0 600 1200 1800 2400 3000 3600 4200 4800
Time [x100msec]
2018/04/27 09:48:58 - 09:56:42 (UTC) Position Error (Vertical) RMS = 1.84 c©m ——L1RTK MSJ QZSS
10
8
£ 6
? 4
IR ity ey s
L: _2 ko
E -6
-8
10

0 600 1200 1800 2400 3000 3600 4200 4800
Time [x100msec]

i ETOTARI L TROMEREL KFEHRET 1.55cm(RMS), EE AT 1.84cm(RMS)THY . CLASZF ML= PPPOERIEEKTH R
3.47cm(RMS) . EE A 6.13cm(RMS) ZiE L TLVA,
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Magellan Systems Japan Inc.
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FD—)@@EEE&(C%D%B‘ZWEH%@E&?‘

Altitude change v

Altitude

Magellan Systems Japan Inc.

ppmp——
THESUUAT LA D e\ Utk et

{TarliR

0) aI\n

—M5J Q255 L1 RTK

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100

Time [x100msec|

31
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Difference Distance from RTK

Difference distance from RTK Position

Position(Horizontal) [cm)]

(Vertical) [cm]

2018/04/27 10:37:55- 10:41:15

RMS = 8.47cm

2018/04/27 10:37:55- 10:41:15

RMS = 7.64cm

0 100 200 300 400

500

500

Difference distance form RTK Position(Horizontal)

600 700 800 900 1000 1100 1200 1300

Time [x100msec]

Difference distance from RTK Position(Vertical)

600 J00 800 900 1000 1100 1200 1300
Time [x100msec]

*
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M_aeellan Systems Japan Inc.

DRFATET

—— Diifference Distance (Horizontal)

n

1400 1500 1600 1700 1800 1900 2000

— Difference Distance (Vertical)

1400 1500 1600 1700 1800 1900 2000
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Magellan Systems Japan Inc.

CLASEEZEL R E S EELDZE(Datal) ] : M 5]wawxﬂ7:9wbmztﬁ¢r

2018/05/21 14:32 — 14:52 (JST)

5.0

4,5

4,0

g w it
wn = n

HHEH & DE [cm]
g
o

1.0

0.5

0.0

42.70
42.65
[ )
42.60
E 555 ’:.
‘ i l"'.. o0 .
o ® & ':050300'00 go00t?
} o £ 2250 [f ¢
£ 6t °
o o o ®
] s i
' ! T T 8245 f o
H ! . s . e ° 42.40
— . ® 9 0 o 0 o 0 0 0 0 0 0 ® '
42.35
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 012345678 9101112131415161718132021
TBE R [min] TREHE [min]

-CLASEERZ LR E S EEDEZR DT
-CLASEERZIZIE S - A A F 2y UFEIEZ#E FH(SemiDynaRDCIZ &Y STHABEIZ (2 E #1)
-CLASEZ(XEMIE, FIT 5T —2DH A X XZTNZENERFFE(Lepoch), 1~20%

) FBEBBLIONDIZEE — 0~10%. 10~2050 DT —E2 TENETNEWEEZRDH D (EIF25)
BERELLDIGE - -1 DT —3TEHEZEZRDD, 115 UBEOT—RXEALEWNIEIXT1R)
35
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CLASEEZEL R E S EELDZE(Datal)

2018/05/21 14:32 — 14:52 (JST)

i BB (1epoch)

LA IERE (cm]

o CLASEERR(TF19MH) o B3 RER

5.0

4.0

3.0

2.0

0.0

-1.0

-2.0

-3.0

-5.0
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