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Low-Cost MADOCA PPP Receiver Systems
MAD MAD MADROID

* Type—A

Product: MAD-PI
Based on RaspberryPi
Receiver : Dual
Frequency Receiver

* UBX, SBF or RTCM3
data format

MADOCA Decoding
Receiver or Online
Correction Data
Correction Data Format

* UBX, RTCM3 or JAXA
online

Under debugging and test

* Typ

e—B
Product: MAD-WIN
Based on Windows

Receiver : Dual
Frequency Receiver
 UBX, SBF or RTCM3
data format

MADOCA Decoding
Receiver or Online
Correction Data
Correction Data Format

* UBX, RTCM3 or JAXA
online

Under debugging and test

Contact : dinesh@csis.u-tokyo.ac.jp
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* Type—C

Product: MADROID
Based on Android Device
Receiver : Dual
Frequency Receiver

* UBX, SBF or RTCM3
data format

Correction Data Format
* JAXA online only
Under debugging and test
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MARBCA Low-Cost Receiver Systems
v S

Raspberry Pi 3B or 4B
Type—A: MAD-PI g GNSS Receiver . MADOCA
gl data from server if GNSS

Correction .
. receiver does not have
L1/L2 GNSS Receiver Data Server MADOCA decoder
+

MADOCA Decoder

Use MADOCA correction

GNSS
Antenna

Use MADOCA correction

WiFi MADO.CA data from server if GNSS
Correction receiver does not have
Data Server MADOCA decoder

Type—-B : MAD-WIN GNSS Receiver

L1/L2 GNSS Receiver
+

GNSS MADOCA Decoder
Antenna

Y
—

Type—- C: MADROID GNSS Receiver }

L1/L2 GNSS Receiver Only

WiFi _ > MADOCA Use MADOCA correction

Correction data from server
Data Server

~

Contact : dinesh@csis.u-tokyo.ac.jp
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" RaspberryPi 4 with
Touch Screen Display.

Center for Spatial Information Science
The University of Tokyo

Type A: MAD-PI
MADOCA PPP based on RaspberryPi
Dual Frequency Receiver + MADOCA Decoding Receiver
—

MADQOCA PPP Receiver System
based on RaspberryPi-4 Device

RaspberryPi4 /
Device GNSS + MADOCA

Receiver

Contact : dinesh@csis.u-tokyo.ac.jp
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Type B: MAD-WIN

r MainWindow

Rower
(@) RX
Correction

(@ Dx

Processing Mode

(@) PPP-Static

Connected

Connection Status

Record

() Online Setup

() Online (MADOCA) Setup

() PPP-Kinematic

Start/Stop

Exit

5 MainWindow — ] e
Connection  Status Record Exit
Time 2020-01-21 10:07:20 190 827 30
Latitude  -8.67568170° - f‘»\ R;;,x
Longitude 115.26015193° 300/ 7 At -R{Bo

L . r' . -\._.____a 5
Altitude  49.354m | \m H\.-.f;’ pra R
Solution  PPP TR U S R I I
B i T Sl | | |
Lat Error  1.306m |\ e Y ~ /GgY
L. ; . v N |
Lon Error  2.554m {;*’ff ~| ™\, *H“?m_;i_ﬂ
% ™ e M2
AltError  0,909m S — &4~
210 150

. -d“- i

G14 G31 R&7 RG66 R?E RG7

Connected -

The position accuracy improves to cm (10 — 30 cm) level after
initialization time of about 15min.

Contact : dinesh@csis.u-tokyo.ac.jp
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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 90— 30
Latitude  35.80304313° e,
Longitude 139.93331172°
Altitude  92.955m
Solution  PPP

LatError  0.703m

Lon Error  0.556m

Alt Error  0.448m

42 ﬁ 42 43 45 N 37 41 42
GT G& Gd Gl G16 G20 G2 G23  G26

Connected ]

4
- 1T 1 [

Pt

Exit

G27

= Mainwindow - After two hours observation B %

Connection Status Record Exit
N
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Time 2020-01-21 12:32:11
Latitude 35.90304075°

Longitude 139,93930585° Y
Atitude  93.466m Connection Status Record
Solution  PPP G q Time 2020-01-21 13:13:20
Lat Error  0.009m Latitude 35.90304075°
Lon Error  0.003m .':-l%‘ Longitude 139.93930597%
AltError  0.003m Altitude  93.4649m

Solution  PPP

Lat Error  0.006m
AT AT 39 46 37 39 35 Lon Error - 0.003m

G7T G& G9 GNM IJ‘IEGE[ 2‘I G23G

4-4-3. AltError  0.002m
6G27T R7T6 RS

Connected

Connected

" Manwindow - After three hours observation™ %

Contact : dinesh@csis.u-tokyo.ac.jp
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%, MADROID

Connection USSB
Device Bluetooth

¥ ormat ubx

Processing Settings

Rover Mode PPP-Static
Elevation Mask 10
TWIVP6000

0.0
NTRIP Settings

madoca.ntrip-mgm.net

2101

START ROVER

Type C: MADROID

MADOCA PPP based on Android
Dual Frequency Receiver + Online MADOCA Correction Data

o

MADROID

Processin Sbf

Rover Mode rtem3

Elevation Mask 10

_[|TMVP6000

0.0
NTRIP Settings

madoca.ntrip-mgm.net

2101

Q

o

2259

. MADROID

NTRIP Settings

madoca.ntrip-mgm.net

2101

Setup

Dy o
Format ubx

Processing Settings

Rover Mode Single -
Elevation Mask PPP-Kinematic -

2 PPP-Static
_|| TWIVP6000
0.0 ()

Contact : dinesh@csis.u-tokyo.ac.jp
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Dual Frequency Receiver + Online MADOCA Correction Data

1434

\,
% MADROID

Connection USB
Device u-blox GNSS receiver
Format ubx

Processing Settings

Rover Mode PPP-Static

Elevation Mask 10

TWIVP6000

NTRIP Settings

madoca.ntrip-mgm.net _

2101

Type C: MADROID

MADOCA PPP based on Android

MDCO
START ROVER

: 8

|

‘»
W\ MADROID

UTC Time: 052717

Latitude: 3590202657° N
Longtude: 139.93857286° €
Elpsoidal Height 59 349m
Orthometnc Height: 21 .385n
Speed: 015 kmvte

Fo type PPP

Satelites in view: 13
Satelites nuse 13

POOP. 3.4
HOOP. 1 8
NDOP. 30
N
e »
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o
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Setup Status Skyplot

1+ @ <

% MADROID

Date: Dec 25, 2019

Time: 0534:17

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

Y: 54N 3973601.765m N
Ellipsoidal Height: 59.848m
Orthometric Height: 21.884m
Fix Type: PPP

Speed. 0.1 knyin

HOOP: 1.9

VDOP: 30

PDOP:3.5

Satelines in View: 13
Satelites in Use: 13
Latitude Error: 0.191m
Longitude Error; 0.17Tm

Altitude Error: 0.104m

NMEA: 2019.12.25.14_28_19.1x1(201KB)

UBX: 2019.12_25.14_28_19.ubx{(1M8)

STOP RECORDING
e =
Setup Status

a ®
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We walked straight along the concrete tiles (30cmx30cm) and
PPP results showed perfect straight line. Accuracyis about 15cm.

Receiver : F9 + Online MADOCA Correction Data
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Output from MADOCA PPP
Device: RaspberryPi
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B MainWindow

Connection Status

Rover
() RX

Correction

() DX

Processing Mode

(@) PPP-Static

Connected

Record

(@) Online

(@ Online (MADOCA)

I::l PPP-Kinematic

Start/Stop

Setup

Setup

Exit
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Center f:l —

The Univers

B MainWindow

Connection Status Record

Device 05

Solution  2019-12-27_125516.nmea(452304)
Rowver 2019-12-27 125516.ubx(3896320)
Correction 2019-12-27 _125516.rtcm3{1553408)

Record On/Off

Connected

Exit
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Connection Status Record Exit
| N
Time 2019-12-27 12:52:43 230 30
Latitude  35.90305269° {{ | -
Longitude 139.93930937° 300,68 N REEF- . Ggéo
/ P | s, 1
altitude  94.914m e RNV R N
Solution  PPP W : : I l 0 —} O EF IDE
Lat Error  5.095m T i R
Lon Error 4.413m \e® LX) )
anErrar =, 240" 930/ T Nz 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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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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T FainWindow

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
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Connection Status Record Exit
| T
Time 2019-12-27 13:00:39 R
Latitude  35.90304101° e [T
: AP Lo -1 WA il
Longitude 139.93930435° 0067 % [N@EF. 60
g rEy b %,
Altitude  93.539m e AN WA \o
Solution ~ PPP : - ol | Gl II :
| Lok L7IRfb |
Lat Error  0.131m |\ AL Jehg
Lon Error  0.086m \deme LN %
on Error 0, Eillx . 4 ... e
Alt Error  0.070m BT
210 ——d—"150
5

'R75> Ri6 RV7T R&6 RE&7 'E1 Gi" Ga E1D Il311 G1E EED EEEi G27

Connected
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Connection Status Record Exit
Time  2019-12-27 13:29:13 . f___”___% -

Latitude  35.90304023° G30\— '_'_'5“52‘[]
Longitude 139.93930615° 300, 7 Rygel /@M, 360
altitude  93.434m [ P~ St 5 lﬂ
Solution  PPP '.-1-': E Eﬂgr [ : - : =
LatError  0.017m | e LN, 616
oy i REE E'i'
Lon Error  0.010m R A T B A
2400 M ped NS ™20
Alt Error  0.009m ~Ue T RS
210 ~—L—"150
S
- 46 48 47 50 5 25 44 41
.ETE RI6 R77f REB6 REVY G1 GV G2 G1EI G11 G1E EEL'I G26 G27 G330
Connected -
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MADOCA Observation Results, Kashiwa

Measured True Values | Difference
Values meter

35.90304079  35.90304065 -0.02
LON 139.93930587 139.93930614 0.03
Ht 93.446 93.463 0.02

Contact : dinesh@csis.u-tokyo.ac.jp



C S i Center for Spatial Information Science . ’ > 3] ;lﬁ j( @»"

- MADOCA Observation in Cairo, Egypt
Device used: MAD-PI, Receiver F9P, MADOCA Correction Data : Online

Measured True Values | Difference

Values meter

LAT 0.4521
LON 0.2651
Ht 52.537 51.216 0.279*

L E——, #
‘ ». (.
MADOCA PPP measurement display on RaspberryPi device. Setting MADOCA low-cost receiver system

Difference = (True — Measured) / 1 deg about 110Km in RaspberryPi device.
*Antenna Height is 1.6m, GCP Height is 52.537-1.6 = 50.937m

Contact : dinesh@csis.u-tokyo.ac.jp



