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Low-Cost MADOCA PPP Receiver Systems

MAD MAD MADROID

H K F

C_ , THE UNIVERSITY OF TOKYO

Type A: MAD-PI Type B: MAD-WIN Type C: MADROID

Platform / OS :
RaspberryPi
Receiver :
Dual Frequency Receiver
Data Format :
UBX, SBF or RTCM 3
Correction Data :

UBX, RTCM3 or JAXA online

Under debugging and test

Platform / OS :

MS Windows
Receiver :

Dual Frequency Receiver
Data Format :

UBX, SBF or RTCM 3
Correction Data :

UBX, RTCM3 or JAXA online
Under debugging and test

Platform / OS :

Android Device
Receiver :

Dual Frequency Receiver
Data Format :

UBX or RTCM 3
Correction Data :

JAXA online
Under debugging and test
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MALECA Low-Cost Receiver Systems
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Type—-A: MAD-PI

GNSS
Antenna

Type — B : MAD-WIN

GNSS
Antenna

Type - C: MADROID

Raspberry Pi 3B or 4B
g GNSS Receiver A"

L1/L2 GNSS Receiver
+

MADOCA Decoder

GNSS Receiver

L1/L2 GNSS Receiver
+

MADOCA Decoder

GNSS Receiver }

L1/L2 GNSS Receiver Only

WiFi

WiFi

MADOCA
Correction
Data Server

MADOCA
Correction

Data Server

Y
—

MADOCA
Correction
Data Server

N e
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Use MADOCA correction
data from server if GNSS
receiver does not have
MADOCA decoder

Use MADOCA correction
data from server if GNSS
receiver does not have
MADOCA decoder

Use MADOCA correction
data from server
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GNSS MADQOCA Receiver and Antenna

R S sil pie .
: : e 7k 2 33" mﬂmnl 50 .‘/ \
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GNSS and MADOCA-al
Receiver
L1, L2, E5b, L6 ﬂl
~ GPS, GLONASS,
>> GALILEO, BEIDOU,

..:f”fF: | e

Size: W: 55 x B: 55 x D: 15 &

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide : 4



C Si fin:::EZi: E::Tig:l Information Science o %ﬁlﬁT%
Receiver System Architecture

GNSS Antenna
L1, L2, L5, L6 / \

' FOP Receiver

GNSS Receiver
L1/L2/E5B

\ / COM Port : 1

— Baud Rate: 115,200

=. ,l (GNSS Data)

Micro-USB COM Port : 2
— Baud Rate: 57,600
MADOCA (MADOCA Data)

A\ 4

Splitter

DECODER
(QZSS, L6)
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LB - B¥M [Receiver Manager] - RaW [Muli-GMNSS Raw Measurement Data)

Center for Spatial Information Science
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GNSS Raw Data, F9P Receiver Output
) P
471 LB - Bk [Receiver Manager] - Bawi= [MultiGNSS Raw Measurement Data) 119z
Local Time | 2108:364155.0001000000 []
Leap secnnd$| 18 WaLlD] [s]  Clock reset [T
SHE | PRSH.. | CPSH. | DOSt. | P C.. | H. | & S Sign... | G..| Pzeudo Range [m] | Carier Phase[c.. | Dopple.. | Lock T...| SMR| PRStd.. | CPStd.. | DOSt. | P | C.. | H.. |~

47 0.08 0004 D4 @ ¥V @ ¥ @ ¥ R24  L10F 2 2056159924 109952111.10 -h71.8 1] 24 512 20482 v @ N @ N
40 018 0.00g 0286 @ vy ey @y G117 LIC/A 2172532552 1146735590 23939 1] 19 10.24 - gl12e v e N e N
48 0.08 0004 DG4 @ ¥ @ ¥ @ ¥ EDS  EIC 25953366.03 136385811.26 20828 320 Kl 064 n.0z0 pRlze v ey ey
51 008 0.004 e vyaeyary BOY  BZD1 3630H217. 75 146387393 88 233 E4500 4f 0.os n.no4 gi1zee v @y @Y
a9 03z ooz 0flze vy @y @y B13 B2 39143656.89 157E15286.40 a7 E4500 41 0.0s n.ang 0256 e v @Y @Y
45 nna 0.004 IEda ¥ @ ¥ @Y BOE  BZD1 37559865.78 151238004.56 2301 B4500 36 0.3z nmz oRlze Y @y @Yy
44 nna 0.004 lizoe vy oy ey B14  BZDM 2386227477 94875513.57 A7R.2 E4500 a7 n.os n.oo4 i12z8e v @y @Y
45 nna 0.004 lizoe vy oy ey EDS  EBEBO 25953376, 32 10450348905 15954 7200 an 032 noz3 pRlze v ey ey
44 n.ns 0.004 i2zae ¥y @ % @ v E25  EBBO 25156838.06 101296166.80 -2103.6 E4500 46 0.0s n.no4 O0B4 @ % @ % @ %
4n 01E 0,008 025 ¥y @ ¥ @ v E0d  EBEBO 27E08E14.87 111168447 BB E03.2 E4500 a8 0.0s n.ang 0256 e v @Y @Y
45 008 0.004 fiZzae Yy oy @Y Ez4  EGEO 27082389,38 10304356715 -2761.8 E4500 29 032 n.0z0 f26e vy oy ey
36 0.3z 0oz 0 e vy @Y @Yy GEO3  L2CL 2164743343 BEE42630.21 13766 B4500 42 016 0.00s 128 e v @y @Y
41 1.28 0.008 LiZse vy ey ey GO7  L2CL 2491572470 10202571775 -25456 E4500 Kl 0.64 0027 1i2de v ey ey
71 2EE 0.023 DFIZe Y @y @Y GOS8  L2CL 2327R22817 95308161.74  -20477F E4500 43 0.os n.no4 gi1zee v @y @Yy
27 1024 . iz e vy e MHeHN G300 L2CL 2427861059 99416856.48 20606 E4500 9 0.3z n.ans 02 e Y @Y @Y
28 128 0.ane 0/REe vy @Y @ ¥ Qo L2CL A7TER3R30.82 154184523.80 -BE.7 E4500 29 032 n.ang l2s6e v oy ey
a0 128 0ne7 1MMdevy ey eN R13  L20F 2 2290342893 9512458638 -3668.6 E4500 33 1.28 0020 0Rlza Yy @y @Y
19 128 0.00s IFRE@ Y @ Y @ ¥ A14  L20F 7 20739400.97 BE234179.82 14897 E4500 an 1.28 0027 1i2de v oy ey
44 008 0004 li?28e vy ey ey RO7  L20F A 24916072 27 103738199.24  -2645.2 i 24 A1z - 2idse v e N e N
47 016 0004 IEd @ Y @ ¥ @ RO8  L20F g 22339431.21 93042941.92 -hE8.8 i 24 10.24 - g12e v e N e N
42 n.0s 000 liMey ey ey Qo7 L2CL ATT23A023.32 154463487 54 -355.4 E4500 a0 032 n.ang l2s6e v oy ey
40 o3 0o gizievyeyey Qo2 L2CL IFITINT0 153095045.86 -4R6.7 E4500 45 016 n.no4 gi1zee v @y @Y
19 10.24 - g12evy e NeHN
an 1.28 0023 pRlze vy ey ey
40 01e 0008 l26e vy ey ey
24 512 - 2lidfe vy e HeHN

VaMaePh

Local Time | 2108:364155.0071 000000 [=]
Leap zeconds | 18 WaLlD) [s]  Clock reset [T
SV Sign... | G..| Pseudo Ranae [m]| Carier Phase [c... | Dopple.. | Lock T..
GO3  LI1CH - 2164743189 11378802620 17EBY £4500
GO7  L1CAA 2491572427 13093301083 32665 £4500
G028 L1CAA 232TR226.57 12231213725 26277 £4500
G22 LICA 2151003963 113036022 46 -299.5 £4500
G330 LI1CAA 2427860923 12758495313 26440 £4500
Qo LICAA ATER3IR30.29 19787064168 3.0 £4500
B13 E1D1 3914365413 20383128088 456 £4500
B23 EBE1D1 2525811311 13152665097 -3329.3 £4500
B33 EBE1D1 24290016.20 12648448371 19979 £4500
BOF  BE1D1 6355222 K1 183311173.89 59355 £4500
B14 E1D1 2306227842 12269496785 7442 E4500
BOZ  E1D1 - 7009372 35 130584111.77 2372 £4500
R14 L10F -7 2073333457 110387248366 19153 £4500
ROY  L10F ] 24916130 47 13337831432 34001 4330
ROE  L10OF B 22339471 .45 11962685433 7562 1]
R13 L1OF -2 22903427 46 12230302415 47168 B4500
R15  L10OF 1] 22497781.39 120221322 41 18576 900
R23  L10F 3 2157726434 11542383234 22818 B4500
Q02 L1CHS - AT3IAFIT090 19647196113 HB6.0 B4500
E25  EIC 25186832 92 13220003535 274653 B4500
Q07 L1CAA ATTAI026. 81 1953235850 73 -456.2 B4500
ED4  EIC 27R03E11.14 145084222 79 Ta7E B4500
G32  LICAA 2620524591 137709496 61 235 0
E24 EIC 27082376 41 14231887630 36032 £4500
B34 EB1D1 - 27305663, 25 14218777336 26967 £4500
R17  L10F 4 2287E7R5,59 12081277320 15833 0
R24  L10F 2 2056159924 109352111.10 571.8 0

512 2048 @
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GNSS Navigation Data Bits, FOP Receiver Output

1B - R [Recerer Manager) - SFREX [Subframe Data MG) 13z
HH denates data received on zubChn [ Strip Parity Bits
S M5G DATA [* denotes itwalid waords) A
BODS 7BID1 O 1 339015595 02980070 05E0B162 22891084 08070496 SD450F44 1DDEESET 18007425 14EARFZE 2FOSET5E
BDS FBZD1 0 7 333015595 02980070 D5E0B162 22891084 0R070ASE SD450F44 1DDEESET 18007425 14EABFZE 2FOSET5E
BDS 8B1D1 0 1 339307595 02980070 05ENB1 62 2286EFES 3E070ADE 3D450F44 TDDEEIET 12006024 ICATFFEE 33834166
BDS 8B2D1 0 " 339015595 02980070 05E0B1 62 2286EFES 3R070ADE 3D450F44 1DDEEIET 18006C248 IC4TFFER 33834166
BOS 10B2D1 O 7 333015595 02580070 D5E0B162 2283E0B1 1A0704ARE 30 450F44 1DDEREIET 18006E2C OCFCEQSA 08A1C105
BODS 1M EBIDT O 1 33901595 02921075 05ENBT 62 228280E 3 OBOT0AZE 30450F44 1DDEEIET 18006522 16D CFFFD 32EEAZFE
BODS 11B2D1 O " 339015595 02981075 05E0BT 62 228280B 3 OBOT0A2E 30 450F44 1DDERIET 18008522 16D CFFFD 32BEAZFE
BCS 13B1D1 O 1 339015595 02980070 05E 0BT 62 22BAN020 18070426 30 450F44 1DDEEIET 13001E24 3BRR00EE OBT4E749
BOS 13B2D1 O 7 333015595 02580070 05E0B162 22BAN02D 18070426 30 450F44 1DDERIET 13001E24 3BRR00EE OBT14E749
BDS 14B1D1 O 1 33901595 02986070 DSEOBT16Z 2283C0BE 0A07OCEC 3D 04D0FS ODSETSEA 181E20VE OOCDADD 2 144E47DA,
BOS 14B2D1 0 " 339015595 02986070 OSECB162 2283C0BE 0070OCEC 30 04D0FS ODSETSES 181E20VE OOCDAOD 2 144E470DA,
BOS 23B1D1 O 1 333015595 02981075 D5E0B162 228FD 382 3D070AFE 30 450F44 1DDEEIET 1300472E 27AF000E 044367150
BDS 23B1D1 O 1 33901595 02921075 D5ENB162 22457376 17070AEE 30 450F44 1DDEEIET 18004424 OD37001E 04426173
BOS 34B1D1 O 2 33902557 00D0ICEC 33ECCESE N5CAFI9E 23280183 044DBE09 031ABDSC IC98F454 10445170 141A296F
GAL 2EI1E O EO (0355555 5R555555 5550555 BOFT14000 A415C000 00000024, AdAaRBDA ESFFA000
GAL 4 E1E O EO (0355555 55555555 5550555 BOFT14000 A42E 4000 00000024 AdAAEDAB BEFFADO0
GAL 4ESBI O 7 02178097 82398985 ECE3F207 B2230000 BCO74000 000000248 AddABF4S DICTFA000
GAL 9 EIE O ED 00955555 BREEER5R BR5RRRE5 BOF14000 A42E 4000 00000024 AdAAGDAE BEFFA000
GAL 3JEBBI O 7 051CFFC4 D5E0FFEF EQOS7EE 2 118A8000 AA4A3000 00000024 AddssAEDE 73IFF4000
GAL 11 E1B O E3 03177FF1 CBCE1EEA FCAE2E42 A17IB000 955AC000 00000024, AA447350 FCIFA000
GAL 11EEBI O " (0955555 BREEER5R 5R5RRE55 BOF14000 A4160000 00000015 55556084 BOFFA000
GAL 24 E1B O EV (FEZ5E4C O0EQ5304 3BCFET23 FFOF0000 ABDS4000 00000024, AdlAaAC7E IFFFA000
GAL 24E5BI O 7 (0355555 55555555 HR555555 BOF14000 A2F10000 000000248 AddAB 467 BCBF4000
GAL 25 E1B O EQ (0355555 55555555 5555555 BOFT14000 A42E 4000 00000024, AaAABDAE BEFFA000
GAL 25 ERBI O " 021785E S 82624A02 ZBEBCABAT EDAZOOOD S2C74000 00000024, AAAAS472 FARFA000
GAL 30 E1B O EO (0355555 5RE55555 5550555 BOF14000 A3D3C000 DO000024 AssATFFS BEFFA000
GLO 1L10F 1 2 372504 10410006 74402000 787171200
GLO 2L10F -4 2 3/2504 10410022 91CCO7ES 65214000 W

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide : 7
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GNSS Navigation Data Bits, FOP Receiver Output

## denotes data received on subChn

B - At [Receiver Manager) - SFRE [Subframe Data MG

| Stip Parity Bits

5K F

(‘ ’ THE UNIVERSITY OF TOKYO

1=

=1

GLO
GLO
GLO
GLO
GLO
GLO
GLO
GLO
GLO
GLO
GLO
GLO
GLO
GLO
GLO
GLO
GLO
GPS
GPS
GFS
GPS
GPS
GPS
GPS
GPS
GPS
GPS
GFS

2L10F -4
2 L20F -4
FL10F &
FL20F &
BL10F B
BLA0F &
13 110F -2
13 L20F -2
14 L10F -7
14 L20OF -7
15 L10F 0
16 L20F 0
17 L10F 4
17 L20F 4
23L10F 3
23L20F 3
24 L10F 2
JLICAA 0
JL2CM O
FLICAA O
FL2CM O
BLICAA O
BL2CM O
1 LCAA 0
14 L1CAA 0
17 L1CAA 0
2ZL1CAA 0
2FLICAA 0

MSG

2
2
E

10 1/250

2
]
2
2
2
2
2

14 3/2603

2
5
2

11 1/2500

1
3

242504
342504
542501

2/2604
242504
2/2604
242504
342504
2/2604
342504

242504
242504
2/2604

2/2604

45 7

3

45 7

3

457
4/571

— L2 LD

DaTA [* denaotes invalid words)

10410022 F1CCOVES 65214000

10410022 31 CCOVES 65214000

25484203 4440F5BC DEED 4200

BR1CO96A EFRO023IC 3E27DE00

10410408 2CEO27YF 38002000

05212942 7FFBAFTF 223CAR00

10410486 040039304 8830FE00

104104386 04003304 5330F300

104100393 CEO0336383 20744200

10410032 CEO936583 20744800

1081052 2E514006 663C7000

7B7C330F BEEO30CA 16F33000

104104E4 A2479330 B3243000

28380000 00001 00 02660000

10410524 BEBSE4C2 DBECYO00

BEALYCCZ BFF4CONA 1AB7EDOD

08212C07 BBCOEYS3 03034800

22C03C33 1DAESBER3 00022847 1FE3BART B00T43FD 36040340 07CEAFYA 81180462 BFESCEOZ 33460 756
BBOCEYEE A260013F FEOCEIDE 03FS200F B1B62001 0O01EQD3 2CCOTFAD COTC3800 2D3A0EDC 3EASRBODE
22003033 10AEBBES 3FFDBEOD 31836133 D01B4945 3670A4ET B4AZZ7AT 20971BBE FESEFER 15BCOESE
BB1CEYEE &2617C23 1ABBEIBE YEFFIFFE BF15C014 ADD2A007 E2E01 333 00307500 72D 3AECI EBCEETDE
22C03C33 10AEBBE3 00001 32F ANE74807 00024308 1FCEREDT BaAZ F7FC 11457092 BFES344AT B27CEAES
BB20BYER AZE12643 EZRCASDF CEDSYFCE OF18A006 4002BFFZ ADCOZE04 400941 FF 450 451F5 7PAT1EB21E
22C03C3310AFZCET 1E4BBCET 39764283 1405ARFA ADEQODCE 2523F154 OEOC412F O0DC3CEI 3150FBCT
22C03C33 10A3BAETY OGBEDCDI B0 4B5004 140456 4F 3F000173 BE393433 BA07686C 03440445 96633F 56
22C03C331D0ACARBFE 000FS3CC 1FDOBASE 3FF70426 8520BAS3 0A1B2F5E 04086 2F2 BFEABOTF OCYCBD ST
22C03C33 10AEBBE3 0011 27AF 3D311BEC 3FFADSSF SBO3EADE 87083477 1D4C0YC4 SFE922FE 080EC397
22C03C33 10AD094F 03C40037 03510083 JCICAESE BEBEZ4EE 30488135 85966357 O03FEATE BSCE13EC

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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GNSS Navigation Data Bits, FOP Receiver Output

IB¥ - Rx=M [Receiver Manager] - SFREX [Subframe Data NG)

## denates data received an subChi

[ Strip Parnty Bits

5K F

(‘ ’ THE UNIVERSITY OF TOKYO

106 =

Sy

GLO
GLO
GLO
GLO
GLO
GPS
GPS
GPS
GPS
GPS
GPS
GPS
GPS
GPS
GPS
GPS
GPS
GPS
GPS
GPS
255
255
255
LS55
255
255
255
LS55

17 L10F 4
17 L20F 4
23L10F 3
23L20F 3
24 L10F 2
JLIC/AA O
JL2CM 0
FLICAA O
FLACHM 0
BLIC/A O
BL2CM 0
11 L1CAA 0
T4L1C4A 0
17 L1CAA 0
22 L1C4A 0
2FL1C4A 0
A0L1CAA 0
A0L2CM 0
JZLICA 0
32 L2CM 0
1L1CAA O
1L2CM 0
2L1C 0
2L2CM 0
JL1CAA 0
JL2CM 0
FLICAA 0
FLACM 0

MSG

2 342804
h 242804
2 342804
11 1/2500
1 342504
3

45

3

457

3

45
4/571

2

577

3
3
1
3
45 7
1
45
3

Fls

3

7

1

!

3

7

DATA [* denotes invalid words)

104104E4 42479330 B3343000

28380000 00001 Co0 02660000

10410524 BEBER4CE DESCYO00

SEA4TCCZ BFFACOTA 1AS7EOOD

08212C07 6ECO0E75T 03034800

22C03C33 10AESBE3 00022347 1FB3BART 300143FD 96040340 07CE4774 3113C462 BFEQCBOZ 33460 75E
BBOCEYEE AZEOD3F FEOCEI0E 09F3200F B1BE2001 000NEOO3 2CCOMFAD COTC3800 2D3A0EDC 3EABEODE
22C03C33 1DAESBES 3FFDBEOD 91836132 00NE4348 3675441 84422747 20971BBE 3FESBFEE 15BCOESE
BE1CETEE AZB17C23 1ABBSIEG YSFFIFFE GF15CO14 AD024007 E2E0T358 00307500 ¥2DEAECI EBCSB1DE
22C03C33 1DAESBE3 00001 32F Z1E74807 0008430E 1FCERSDT BAAZTF7C 11A57C32 EFES3449 B27CRAED
BEZ0BVER A2E12643 EZBCA90F CEDS/FCE OF18A006 4002BFF2 ADCOZB04 400341FF 450 451F5 7AT1BE2TE
22C03C33 10A72CEY 1E4BBCET 837EAZE3 1ADBASRA ADEDODCE 2523F154 OBOCA1ZF O0DC3CES 8150FBCY
22C03C33 10AIBAEY OGEEDCDT S0 4RS00 14045EAF 3F0001 73 BE333439 84076360 03440445 35633FEE
22C03C33 10ACARBFE O0OFI3CC 1FDOBASE 3FF7O0426 85208493 O01B2F5E 04D 8B ZF2 BFEARBOF OCYCEBDST
22C03C33 10AESBES 001127AF 30311BEC 3FFADIGF 3BO3EADE 87053477 104C0 7C4 SFEIZZFE 030BC337
22C03C33 10ADD34F 03C40037 09510089 IC3CAESE BEEEZ46E 904858135 BE9EESSY DO3FEATE BRCE13BC
22C03C33 10AESBES 00043E5C OCS1DT4C 0003945 I02E535C D44EA2FC 210F3F12 BFEICECA BF3C345E
BEYSBVER A2617C93 B73I34990 2EC4A015 BF1EEQDG A007 2007 DCCO 26C B02FDA00 BDAEOBSY A8 73R 7IE
22C03C33 10ADO34F 03C40037 09510083 IC3CAESE BEBE246E 30488060 33366385 S0000FF7 035E73F0
BEB0B VEA 22616RRE 24264980 EBS17FRA BERISFEF BEOOFTFFE BBADTDEA EDTESIFF COJ4FESZ 3148B31E
22004424 1DAES3EC M3F2052 BF43AT0C 3EFEA7TD AZBE4EAD 35248036 1FI7CD 7S EFFAF44D ADARECTT
SE04E7EE A264543E BF1BE7E3 S1EIGSFY 30741FD1 BFEAZDOF ECO0Z240 SFEDASO0 70530310 ESGEE0SF
220048481 9DAEE3E3 00345484 91413ED3 00433739 AFEFE2ET B214EFF4 TFICE4RE BFFAYEFC 20413300
BB08E VER A2B40922 FE7RCYAT BCCHAFBO BOCIA039 TFEDEDST 81401502 ADDIFADZ 1BER0231 1B38B03F
22C0A481 30A0ATES 03C540CE ADDOOOO3 00000000 Q0000000 00000053 2056635E B0SFFF2A BFEOFS04
SEOCAYER 11075264 62640472 E3202450 AT0CTFFC BCESCFER FCFI31ET B3C702CE SCEBOACD 1358B0CE
220048481 0AEE3E3 01F52428 28751808 O0FEE01D 32F331 71 0DAFETA GA1E7DS B300335EF 2D 400037
BE1CEBYER AZE45450 EASSCO02 F3814CCE S00000F2 B1F4E053 63404368 SFE4EEDZ DEFOODFE EFOSE1DF

b
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FOP Receiver MADOCA Decoder
B - CFG [Config) - GMSS [GMSS Config) LB - CFG [Config) - GMSS [GMSS Config)
Chanrnels Channels
D GMSS Configure  Enable  min ma Signalz |0 GMSS Configure  Enable  min M Signalz
0 GPS 2 v = 16 W LICA 0 GPS N - o [@
1 SBAS ~ [T TR = 1 5BAS - 0 |
2 Galileo v v 10 18 W ET 2 Galileo [ - o [ [~
3 BeiDiou v R 5 v B 3 Beilou [ - o [ [~
4 IMES [ - o [E [~ 4 IMES [ - o [E [
z BZ55 v v |0 4 W oLIC 5 0255 v V|0 54 T
F GLOMASS v v |8 1z ¥ LioF 5 GLON&SS | - o [ B
7 IRMSS 7 IRMSS
Mumber of channelz available |E:|:| Mumber of channels available |E[|
Mumber of channels to uze |E;|:| | Auto zet Mumber of channels to use |E|:| | Auto set

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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Satellite System and Signal Settings

S

H 5K F

THE UNIVERSITY OF TOKYO

FIOP Receiver MADOCA Decoder
— Baszic Advanced — Basic Advanced
D System Enable Signals Control ID System Enable Signals Control
0 GPS v FLca T Foee L 0 GPS v M uce Fuc FLec [T
1 sgas I ™ LiC/ 1 seas I [ e
p Galil r [ Ef ™ EE T Est [T EE
2  Gdilee W WEI I t5: WE®w [EE6 Ae B
3 BeiDou [ ™ Bl I eic [ ez [T B2a
3 BeiDou W v B1 C Bic | B2 T BZa
4 IMES r ™ L1
4 IMES r ™ L1
5 Q755 2 FCLucs e Fus Fee L
5 Q755 v FMuLca T Lic T Ls e [
6 GLONASS [ ™ L1 ™ Loc T Le ™ Lz
v v L1 Lo VL2 L3
6 GLONASS W 2 r 2 r . mnss T - L5
7 IRNSS r [T L5
Show Hex

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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Csi

Center for Spatial Information Science

MADOCA Correction Data Output
Received Directly from QZSS L6E Channel

The University of Tokyo

e
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FF
93
00
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30
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F&
BF
Bl
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1E
FF

g‘."
FF
9§
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80
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22
=]
FF
a0

12
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a0
BF
35
FF
62
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a0

oo
OF
97
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oo
CF
D4
oo
ac
01

OA
10
FF
D&
43
FF
EE
F3
o1

00
85
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71
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00
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FE
95
4A
00
00
2C
59
08
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Y- T ¥ ) L
d, .A.. AG.£y6.yU
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yuny yuh+ 5Iya
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H K F

THE UNIVERSITY OF TOKYO

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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CSi Center for Spatial Information Science C , % ;'i_{‘ j( #

The University of Tokyo —|— IVI D P | THE UNIVERSITY OF TOKYO
[ ]
ype A: MAD-

MADOCA PPP based on RaspberryPi / Dual Frequency Receiver + MADOCA Decoder
i

" RaspberryPi 4 with
Touch Screen Display.

o

RaspberryPi 4 MADOCA
Device Receiver

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide : 13



Csi

Center for Spatial Information Science

Type B: MAD-WIN

The University of Tokyo

H 5K F

(; , THE UNIVERSITY OF TOKYO

T MainWindow

Connection Status

Rower
(@) RX

Correction

(@ Dx

Processing Mode

(@) PPP-Static

— X

Record Exit
() Online Setup
() Online (MADOCA) Setup

() PPP-Kinematic

Start/Stop

Connected

T MainWindow

Connection Status Record

Time 2020-01-21 10:07:20
Latitude -8.67568170°
Longitude 115.26015193%
Altitude  49.354m

Solution  PPP

Lat Error  1.306m

Lon Error  2.5549m

AltError  0.909m

G1 G3

Connected

G14 G27 G331

Exit

R&7

RG6

R76

L |
29

by 24 w38 - g 30 giem 30 A1

G22  R&6T

The position accuracy improves to cm (10 — 30 cm) level after
initiatization-time-of-about15mi

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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Csi

Center for Spatial Information Science
The University of Tokyo

Type B: MAD-WIN

Receiver: Online receiver access in Kashiwa / Correction Data: MADOCA Receiver in Bali

=1 mainwindowA fter few minutes observation O

Connection Status Record

Time 2020-01-21 10:32:02
Latitude  35.90304319%
Longitude 139.93931172%
Alttude  92,955m

Solution  PPP

LatError  0.703m

Lon Error  0.556m

AltError  0.448m

42 -50 42 43
GT G& GO

G11

Connected

45

G16

Pt

Exit

37 41 42

34
- 1 1 ]

G20 G21 G23 G26

G27

Connection Status Record

Time 2020-01-21 12:32:11
Latitude  35.90304075%
Longitude 139,93930535°
Altitude  93.466m

Solution  PPP

Lat Error  0.009m

Lon Error 0.003m

AltError  0.003m

47 AT 39 46

37 34 34 30
1T T

GT G& G9 G11G16G20G21G23G26G27

Connected

= Mainwindow - After two hours observation B %

Exit

S

X 5K

THE UNIVERSITY OF TOKYO

5 42 41 39
.

Connection Status Recard

Time 2020-01-21 131326
Latitude  35.90304075°
Longitude 139,93930557¢
Altitude  93.4649m

Solution  PPP

Lat Error  0.006m

Lon Error - 0.003m

AltError  0.002m

™

i

7<)
.
(=7

44 3
[

iG

oy
[==]

G

=]
"]
-
=1
Ll.l
'I'

Connected

" Manwindow - After three hours observation™ %

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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Si Center for Spatial Information Science }? j( ﬁf'

The Universi THE UNIVERSITY OF TOKYO

Type ¢ MADROID / MADOCA PPP based on Android
Dual Frequency Receiver + Online MADOCA Data

2259

2259

%, MADROID MADROID 3\ MADROID
Connection USSB - Connection USB - Connection USB -
Device Bluetooth (:) Device v (:) Device - (:)
¥ ormat ubx v Format ubx - Format ubx v
Processing Settings Processin Sbf Processing Settings
Rover Mode PPP-Static v | Rover Mode rtcm3 v | Rover Mode Single 2
Elevation Mask 10 - Elevation Mask 10 - Elevation Mask PPP-Kinematic -

25 2 PPP-Static
TWIVP6000 _||TWIVP6000 _||TWIVP6000
0.0 © |oo © oo ©
NTRIP Settings NTRIP Settings NTRIP Settings
madoca.ntrip-mgm.net madoca.ntrip-mgm.net madoca.ntrip-mgm.net
2101 2101 2101
START ROVER START ROVER START ROVER
o ] > o] ] AN o] H AN
a O “ [} @ < =} @ <

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide - 16



S i Center for Spatial Information Science

The Unive

Type C: MADROID / MADOCA PPP based on Anc

H K

THE UNIVERSITY OF TOKYO

roid

Dual Frequency Receiver + Online MADOCA Data

1434

\,
% MADROID

Connection USSB

Device u-blox GNSS receiver

Format ubx

Processing Settings

Rover Mode PPP-Static

Elevation Mask 10

TWIVP6000
NTRIP Settings
m_adoca.nt(ip-mgm.net
2101
MDCO
START ROVER
e LH

MADROID

| UTC Teme: 052717
v ‘ Latitude: 3590202657 N
| Rongitude: 139.938572846° €
| Elpsoidal Height 59 349m
| Orthometnc Height: 21 .385%n
- Q) | Speed 015 kmn
| Foc type PPP
; Satelites n view: 13
| Satelltes nuse 13
- | POOP. 3.4

1434

% MADROID

Date: Dec 25, 2019

ime: 053417

Latitude: 3590202310°
Longitude: 139 93857932°
X: 54N 404216.762m E

HOOP- 1 8 Y: 54N 3973601.765m N
| MDO
P30 » Ellipsoidal Height: 59.848m
3 » Orthometric Height: 21.884m
. Fix Type: PPP
v, ~rr @ - - pre Speed. 0.11 knvin
. 24 3
b o HOOP: 1.9
.’ \':I‘ ‘) j r)
° DO
- - POOP
w a T W W DOP:3.5
e Satelines in View:. 13
® L Satelites in Use: 13
" ° Latitude Error: 0.191m
.T. .’Y 17
o~ Longitude Error;. 0.17Tm
B . ’ " 102
'. Altitude Error: 0.104m
ne Voo
s

5.14_28_19.u1(201K8B)

‘ d - & = . - . - »
g -
|
NMEA: 201912 25142 20
UBX: 2019_12_25.14_28_19.ubx{1MB)
| = ) 3 < . » . . "
< 3 153 i 2 -~ ~ 8l - "

| & “ N <

Skyplot Setuo Status Skyplot

1+ @ <

= AN

Status Skyplot

<] O <

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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Csi

Center for Spatial Information Science
The University of Tokyo

Position Data from MADQOCA PPP

We walked straight along the concrete tiles (30cmx30cm) and

PPP results showed perfect straight line. Accuracy is about 15cm.

Receiver : F9 + Online MADOCA Correction Data

H 5K F

THE UNIVERSITY OF TOKYO

e 4

9 W T Z i fh—
; "' . ; \ s
N | Wi \vy . :‘ - R L
: s y ——_‘—}_'a 'NJ 1 ) l r “L[
; |
.- —
‘ BRSO :
B30 e, A s o
| S e A .
4 .i " »- :_ ~ . - ~— -
- el el - .; " '
) 3 o
BnE ERE
i ! % B o ' 0 &
. A e . g a’v ‘ It |
.-tqf SR~ e — |
ﬁ,;" k i 4 : ) g SRk ! : :}" ":‘.

@ - - ‘4 ‘21; : . 3 X - .“' 4 y {{g,., 3 ‘1" <. sy P |
=T ik iy B : - : Lies . —— "'
2= ; el # zﬂ-: ST A 10 B i ¢ :
=% J%A { : % | prabigo Noies Vi o et g
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The University of Tokyo THE UNIVERSITY OF TOKYO

CSi Center for Spatial Information Science C ’ ﬁ :'?{‘ j( #

Output from MADOCA PPP
Device: RaspberryPi

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide - 19



Center for Spatial Information Science
The University of Tokyo

Csi

H K F

(_; , THE UNIVERSITY OF TOKYO

MADOCA PPP Observation

B MainWindow — Ll it
Connection Status Record Exit
Rover
I:::I RX @ Online Setup
Correction
() DX (® Orline (MADOCA) Setup

Processing Mode

(®) PPP-Static () PPPKinematic

Start/Stop

Connected

B MainWindow — [l X
Connection Status Record Exit
Device a5 W
Solution  2019-12-27_125516.nmea(432304)

2019-12-27_125516.ubx(3396320)
Correction 2019-12-27_125516.rtem3{1553408)

Rowver

Record OnjOff

Connected

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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sl — . . _ | ;l:ﬁ j( '—%ﬁ“
L | UNIVERSITY OF TOKYO
< S|§ i MainWindow L] > I

Connection Status Record Exit
| N
Time 2019-12-27 12:52:43 230 30
Latitude  35.90305269° {{ T j_'_-_-_--;'x:xh
Longitude 139.93930937° 300,68 N REEF- . Ggéo
/ P | s, 1
altitude  94.914m e RNV R N
- TN Y 616Pd0
Solution  PPP W - iz r®E
LatError  5.095m L ke A~/
VO ~ %?
Lon Error  4.413m . —yN
240, ol ) ﬂzﬁ S 120
AltError  3.702m N e i
210 —L—"150
o

47 51 43 50 50 44 45 49 37 42 44 e 4D 47
I I e e B e
Rf5 R76 Rfi7 _RB6 REBYT G1 GV G& G110 G111 _G16 G20 G26 G27

Connected
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L | UNIVERSITY OF TOKYO
< S|§ B MainWindow L] > I

Connection Status Record Exit
| N
-I_"TlE Eﬂlg—l.:_'-;_'? l:'-'_l: 52:51 ﬂ-_.ﬂ-_.E P ﬂ-_.E
Latitude 35.90305439= G(: -I-Ir-'_'_' '_'_" - ;\G
Longitude 132.23330853° 300/GE° . R&FT- . Ggéo
d & o % \
altitude  92.701m {7 e
Solution  PPP -,1-': o 76 16 éIEIDE
LatError 3.121m [ I'-. I' AN e
Wy ™, - jﬁ
Lon Error  2.647m . s B S A
240 l ) ﬂzf,, A 120
Alt Error  2.307m S pa e
210 ———"150

c

P!

46 21 43 21 o0 45 46 20 - 42 44 25 40 gif
HENEEmEEesnEaml
\Rf5 Ri6 Ri7f R86 RBY G1 GV GE G110 G111 G16 G20 G26 G27

Connected
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CSid # 7 MainWindow

Status

Connection Record

Time 2019-12-27 12:52:59
Latitude 35.90304373°
Longitude 139.93330210°
Altitude  93.777m

Solution  PPP

Lat Error  2.328m

Lon Error  1.9499m

Alt Error  1.722m

.Ri"fr RI6 RV7T R&6 R&7 G1

Connected

— L] by
Exit
N
330 — T30
e 3 ?"-'-_-
fnnf{{f ' _1 \G Ec
.-'.: 7 _.-' 0 x___-
Y. II :I :I III. | e .I |G éa I:I
rh I : i |I |. i'. | | I
el TS LN e 120
---"*- -F" _-- -"'Ei.-'f:f
20 ——L—"150

37 43 44 26
-----

40 A1
il

Gf G& G10 G111 G16 G20 G26 G27

5K o

NIVERSITY OF TOKYO
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CSii B MainWindow

Connection Status Record

Time 2019-12-27 12:53: 20
Latitude  35.90304275°
Longitude 139.93330592¢
Altitude  94.133m

Soluton  PPP

Lat Error 1.395m

Lon Error 1. 144m

AltError  1.011m

Rf5 Ri6 RV7T R386 RE7T G1

Connected

46 51 43 50 50 4p 46 49 37 43 44 a5 30 47
HEREEEEEE RN s

— ] bt
Exit
N
330 _—T1——_ 30
RET |
s00,GF KR \ger
IIII.- I_." | o : 1 Y _l..l .II
;.|Ill'll e |I|:|
..H.'I=I | I ii'.' 1 ||E
|I |I ': 1 |'IG|
LY S o E fzﬂ
240 Og | e /120
- N g
20 ——Ll—"15(

Gf GE& G10 G111 G16 G20 G26 G27

K F

UNIVERSITY OF TOKYO
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CSii B MainWindow

Status

Connection Record

Time 2019-12-27 12:53:35
Latitude 35.9030371&6°
Longitude 139.93330085°
Altitude  93.8359m

Soluton  PPP

Lat Error 1.078m

Lon Error  0.873m

Alt Error  0.769m

.ETE Ri6 R77 R86 RET G1

Connected

— [] X
Exit
M
330 _—1 . 30
.-"' 'ir"-_-_- -::' e, .
200/6F X RgRF B8
IIII.- I_.l' | rd : 1 Y _'..I .II
. II :I II | ( |2 | a0 I:I
Wy I : i | I 'I.'. . 1 | | E
|I |I ': il I |'IG|
YA s A jﬂ
2400 g T £ /120
"'-.___‘ '-. _:: _-'__ . _-_..-""'
210 ——d—"150
o

Gi" Ga E1EI G11 G1E EED GEE G27

K F

UNIVERSITY OF TOKYO
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CSid B MainWindow

Connection Status Record

Time 2019-12-27 12:53:47
Latitude 35.90303925%
Longitude 139.93930080°
Altitude  93.329m

Solution  PPP

Lat Error 0.911m

Lon Error 0. 736m

Alt Error  0.644m

Connected

45 50 43 50 48 .
BN

R73> Ri6 R77 R&6 Ra&7T G1

— [] ot
Exit
N
330 _—T—__ 30
RET | A
EEM{’ o E Bo
Illl..- I_,l' I__.-' ( : 1 _‘H ey | .lll .'.II
| . | gePd0
iy 1 : [ i_.r | | E
\ \BGEC A5
240 | gz /120
S P T - vd
210 ——d—"150
|

Gi" Ga E1D G11 G1E EED G26 G27

5K o

UNIVERSITY OF TOKYO
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CSi9 & Mainwindow

Connection status Record

Time 2019-12-27 12:54:57
Latitude 35.90304348°
Longitude 139.93930513°
Altitude  93.079m

Solution  PPP

Lat Error  0.475m

Lon Error 0. 3749m

Alt Error  0.330m

'R752 Rie R77 R&6 Ra7 G1

Connected

46 51 43 50 50 .o 46 40 o 44 45 o7 37 46
HEEEEeEEsEEessE

— [l e
Exit
N
330 _—T1—_ 30
?nci{ﬂ ~ Rgiy \G 8o
Il.': | 7 | ~ : 1 e | .ll_l '.IIII
|I :I !I III i ! - Iﬁ 0
NS . YRV
\ \RGEC A58
2400 @ | gl 120
Y SHmme re
210 ———" 150
i

Gf G&8 G10 G111 G116 G20 G26 G27

5K o

UNIVERSITY OF TOKYO
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L | UNIVERSITY OF TOKYO
< S|§ B MainWindow L] > I

Connection otatus Record Exit
' N
Time 2019-12-27 12:55:41 330 3
Latitude  35.90304133° R A
| . \{*’ ~ R§Fi4 - G228
Longitude 139.93930448° 300/G2° S RgHT. ~SgRo
! P ,
Altitude  93.445m {788 ;
Solution  PPP .;q-' N S 'r'3 -
L Ll | |
LatError 0.363m \ \ RBI -+ "Iﬁ'zﬂ
LR ™, o Sy
Lon Error  0.277m R o b N A e
r:'-l:"-._ . . } ] é .-""1{'3
Alt Error  0.244m SR e
20 —d—""150

47 50 44 51 50 35 46 20 35 43 44 35 35 46
HEEEEeEE sl e
\Rf5 Rie6 R7i7 RB6 RET G1 G7F G& G110 G111 G116 G20 G26 G27

Connected
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CSid B MainWindow

Connection Status

Latitude

Altitude  93.731m
Solution  PPP

Lat Error  0.238m
Lon Error 0. 165m
Alt Error  0.145m

Connected

Record

Time 2019-12-27 12:57:17
35.90304144°
Longitude 139.939303537°

46 50 43 50 50 .o 46 49 .. 43 44 . a5 46
HEEEEaEE N s

R73> Ri6 R77 R&6 Ra&7T G1

Exit

. gyt Y a
Ls - 1 mh‘*--. i Y
|I 'II III | ..' ! ! - I:I
"f"'I:I:E' 7Lk |||E
II'._.. X 'w,____- T ___.-'" E I ?2.5
2405 @ ¢ | S 120
---‘"-u & _-- ----_-.-"' .-'f
20—l —""150

Gf G&8 G10 G611 G116 G20 G26 G27

5K o

UNIVERSITY OF TOKYO
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CSid & Mainwindow

Connection otatus Record

Time 2019-12-27 12:58:37
Latitude 35.90304107°
Longitude 139.93930415°
Altitude  93.662m

Solution  PPP

Lat Error 0.132m

Lon Error 0. 124m

Alt Error  0.104m

R75 RV6 RIT7 REG RET G1

Connected

Gi" G2 E1L'I G11 G1E EEEI GEE G27

5K o

INIVERSITY OF TOKYO
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CSij B MainWindow

Status

Connection Record

Time 2019-12-27 12:59:57
Latitude 35.90304104"
Longitude 139,93230405%
Altitude  93.629m

Solution  PPP

Lat Error 0, 146m

Lomn Error  0.096m

Alt Error  0.079m

Connected

45 51 44 50 51 49 45 _49 44 44 27 46
1T 1T T T T T EYTTETT

R75> RV6 RI7 RE6 RET G1

Exit

-‘---'x s o -----.-"'.-'f
0 ——l—"150

Gf G& G10 G11 G16 G20 G26 G27

5K o

UNIVERSITY OF TOKYO
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CSid # 7 MainWindow

Status

Connection Record

Time 2019-12-27 13:00:39
Latitude 35.90304101°
Longitude 139.93330435¢
Altitude  93.53%m

Solution  PPP

Lat Error 0. 131m

Lon Error  0.086m

Alt Error  0.070m

'R75> Ri6 RV7T R&6 RE&7 G1

Connected

Gi" Ga E1D Il311 G1E EED EEEi G27

Exit

5K o

NIVERSITY OF TOKYO
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CSid B MainWindow — N b

Connection otatus Record

Time 2019-12-27 13:02:34
Latitude 35.90304072°
Longitude 139.93930452°
Altitude  93.549m

Solution  PPP

Lat Error 0.101m

Lon Error  0.065m

Alt Error  0.052m

43 200 44 200 8 4p 45 48 33 42 41 35 33 45
HEEEEeEEeEE s
\Rf5 Rie Ri7 Rée6 R&87 G1 GF G& G110 611 G116 G20 G226 G277

Connected

5K o
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CSiy 7 Mainwindow

Connection

Latitude

Altitude  93.5%0m
Soluton  PPP

Lat Error 0.083m
Lon Error  0.053m
Alt Error  0.042m

Connected

Status

Record

Time 2019-12-27 13:04:14
35.90304051%
Longitude 139.93930613°

45 51 45 50 39 44 42 ac
o I i o o ol

R75 Ri6 RI7 R86 RET G1

— ] oy
Exit
N
330 S *'.-E
G _——
g L
Illl.. I.ll-l..lll : -
™, II :I :I |II I| — i
iy 1 uté_
|II lII F.IIT 4
2405, :{x. - 712
OB L f
20— '15|3

46 4
1

GFf GE& G10 G11 G616 G20 G26 G27 G30

K F

UNIVERSITY OF TOKYO
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CS|§ B MainWindow ]

Status

Connection Record

Time 2019-12-27 13:07:13
Latitude 35.90304006%
Longitude 139.93930672°
Altitude  93.619m

Solution  PPP

Lat Error  0.062m

Lon Error  0.035m

Alt Error  0.031m

50 45 51

R75 Ri6 RV¥7 R86 Ra&7 G1

Connected

Exit
N
30— 30
G338 —— .
A7 |RBE. ¥
300G = WA %0
§ el & B .
|IIII |'I.lr |'I i ---‘. ! I'. .llllﬁll:l
A L | . E
L ‘R'i" \ ,h .-' > |
P 1 1* . .' |
\ 5 ., al - . p
E"I::ﬁ-. .,\__--"' "'-. .-'12'3
N " C
210 ——=L—""150

29 37 A0 37
e

GIf G2 E1D G11 G1E G20 G26 G27 G30

5K ¥
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CSiﬂ B MainWindow - o x |[BHRF

Connection otatus Record Exit
| N
Time 2019-12-27 13:08:01 330 g
Latitude  35.90304015° Eﬂ';f—— —— ™
_ . s \ FTRBG/ - [L
Longitude 139.93930647° ey & | @agd . 850
f A~ 3 ; B
Altitude  93.592m [~ @/ e ‘uﬁln
Solution  PPP YR " R R .
[ ] | . GI G |
Lat Error 0.058m '.H \ Eﬁ: b -__- " A EI
Lon Error  0.036m IRV - Ny S ey
2404, e H ) s 2120
AltError  0.030m R
20 ————"150

35 41

35 A4 36
e

R75 Ri6 Ri7 R36 REF G1 G7F GE& G10 G11 G116 EEEI G26 G27 G30

42 20 43 48 48 4 44 AT
HEEEEmEE

Connected
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CSiﬂ "7 MainWindow — o x |[BHRF
Connection Status Record Exit
Time  2019-12-27 13:29:13 . f___”___% -
Latitude  35.90304023° G30S— '_'_';Gig
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Connected -
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MADQOCA PPP at Kashiwa Campus

B MainWindow — O >
Connection Status Record Exit
Rowver
@ R O Online Setup
Correction
@ Dx () Online (MADOCA) Setup

Processing Mode

® PPP-Static () PPP—Kinematic

Start/Stop

Connected

1 MainWindow — O *
Connection status Record Exit
Time 2020-03-17F 032225 33,_-[._._,..[.]..,__'23,;'

Latitude 35503053347 AV B

Longitude 139 539298937
Altitude 91 388m
Solution  PPP
Lat Error 0868m
Lon Error O866m
Alt Error 0685m

Connected

[ MainWindow —

Connection Status Record
Device Windows
Solution  2020-03-17_032112 nmeal1 0661 838)

Rowver 2020-03-17_032112 ukx(95114240)
Caorrection 2020-03-17_03211 2 ubwd 801 21 21 6)

Record On/Off

Connected l
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& E\MadocaPitKashiwa'\MMEAN2020-03-17_032112.nmea
File Edit View Windows Help
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ORI= 35.903049290°M 139.939285728°E 85.6180m
AVE=1.8267m =0.:1085m RIS =1, 8 25:7m,

AVE=-0,9342m 5TD'=0,1728m RMS =0,9500m LAT

Ht

=1 ) 32577
e —
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0
.
- e
-2
10 - UD{m) AVE=7.8150m STD'=0.3645m RM5=7.8234m
5
0 1

03:25

0330

0335

[[1]2020/03/17 03:21:31 GPST-03/17 08:58: 27 GPST : N=20209 B=0.0km Q= &:20203(100.0%)

Measured

Values
35.90304079
LON  139.93930587
93.446

H 5K F

(; , THE UNIVERSITY OF TOKYO

True Values | Difference

meter
35.90304065 -0.02
139.93930614 0.03
93.463 0.02
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MADQOCA PPP Observation in
Cailro, Egypt

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide - 41



THE UNIVERSITY OF TOKYO

CSi Center for Spatial Information Science C ’ % ;'i_{‘ j( #

The University of Tokyo

Precise Measurement using Low-Cost Receiver System
for High-Accuracy based on QZSS MADOCA Correction Data

Measured True Values | Difference
Values meter
LAT 0.4521

LON 0.2651
Ht 52.537 51.216 0.279*

® \‘
b -
e - . : n K 7 e
MADOCA PPP measurement display on RaspberryPi device. Setting MADOCA low-cost receiver system  Measuring antenna height from the ground
Difference = (True — Measured) / 1 deg about 110Km in RaspberryPi device. control point for precise measurement.

*Antenna Height is 1.6m, GCP Height is 52.537-1.6 = 50.937m
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Precise Measurement using Low-Cost Receiver System
for High-Accuracy based on QZSS MADOCA Correction Data
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2020/02/26 10:16:27 GPST
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[1]2020/02/26 09:58: 22 GPST-02/26 10:50:34 GPST : N=3133 B=0.0km Q=1:372(27.8%) 6:2261(72.2%)
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