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empower mobility, without uncertainty

About us News Products Careers Contact

Home > PRODUCTS

Introduction Products for GPS and GNSS  Product Selector

GPS Chipset SkyTraq develops GPS/GNSS chipset/module solutions for meter-level accuracy positioning to
centimeter-level accuracy positioning; suitable for a wide range of navigation, tracking,
GPS Module machine control, and aerial survey applications. SkyTraq's industry leading GPS/GNSS
technology delivers state of the art TTFF performance, and reliable navigation under signal
RTK Module
attenuated indoor and difficult urban canyon environments.
DR Module
SkyTraq provides solutions to enable rapid system integration. We offer evaluation board,
Timing Module reference design, and technical document to facilitate customer adopting our products.

GPS Module RTK Module DR Module

GPS Chipset Timing Module

http://www.skytrag.com.tw/products/products.html
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S1216F8-BD-RAW
v’ Datasheet

Features

L] 167 Acquisition/Tracking Channels

®  Support QZ55, WAAS, MSAS, EGNOS, GAGAN
L] 16 million time-frequency hypothesis testing
per sec

-148dBm cold start sensitivity

-165dBm tracking sensitivity

29 second cold start TTFF

3.5 second TTFF with AGPS

1second hot start

2.5m CEP accuracy

Multipath detection and suppression
Jamming detection and mitigation

7-day extended ephemeris AGPS

Contains LNA, SAW Filter, TCXO, RTC Xtal,

Regulator

Waorks with active and passive antenna

On board active antenna short protection
On board active antenna detection
Complete receiver in 12.2mm x 16.0mm size
Operating temperature -40 ~ +852C

Pb-free RoHS compliant

Applications
L Navigation and asset tracking

L Timing reference

S$1216

High-Performance Low-Cost
167 Channel SMD Global Positioning
Receiver Module

The 51216 family is state-of-the-art global navigation
satellite system receivers capable of using GPS, GPS/Beidou,
or GPS/GLONASS signal under the same footprint. User can
upgrade from GPS navigation system to GPS/Beidou or
GPS/GLONASS dual-satellite navigation systems by choosing
appropriate model type without hardware redesign.

The —BD12 and —GL12 entry level models offer dual-satellite
navigation capability, tracking up to 12 GPS/Beidou or 12
GPS/GLOMNASS signals combined respectively. Its NMEA
output is the same format as GPS receivers, thus users can
effortlessly upgrade GPS product to GPS/Beidou or
GPS/GLONASS product without needing medification on the
application software.

The —BD and —GL standard models tracks up to 24
GPS/Beidou or 24 GPS/GLONASS satellite signals combined
respectively.

Dual-satellite navigation receiver module receives greater
number of satellites than available for GPS-only receivers.
The increased satellite number offers superior performance
in challenging urban canyon and multipath environments.

The 51216 module contains SkyTrag Venus & positioning
engine inside, featuring high sensitivity for indoor fix, low
power consumption, and fast TTFF. The superior -148dBm
cold start sensitivity allows it to acquire, track, and get
position fix autonomously in difficult weak signal
environment. The receiver’'s -165dBm tracking sensitivity
allows continuous position coverage in nearly all application
environments. The high performance signal parameter
search engine is capable of testing 16 million
time-frequency  hypotheses per second, offering
industry-leading signal acquisition and TTFF speed.

The 51216 module contains LNA for easy integration with
passive antenna and a SAW filter for increased jamming
immunity. It works with both passive and active antenna;
the self-contained antenna detection and short circuit

protection feature enables lowest integration cost for
T ry

http://www.skytraq.com.tw/datasheet/SlZ16V8_vh0.lné.|c;df- 5




Skytraqg Receiver

?—GNSSViewerCuston'lerRelease V2.0.
File Binary Wenus8 RAW RTK 1PPS Timing Ephemeris AGPS DataLog Converter

Com Port Baudrate Close
[comie  ~| [115200 ~| ﬂ

v Meﬁsaae Eim nﬁiﬂ

$EEIDOUZ_D2_SUBFRAME (0xE3) ,SVID=201, ~
$BEIDOUZ_DZ_SUBFRAME {0xE3) , SVID=201,
$BEIDOUZ_D2_SUBFRAME (0xE3) , SVID=204,
$EEIDOUZ_D2_SUBFRAME (0xE3) , SVID=204,
$BEIDOUZ D2 SUBFRAME (0xE3) , SVID=203,
$BEIDOUZ_D2_SUBFRAME (0xE3) , SVID=203,
$BEIDOU2_D2_SUBFRAME (0xE3) , SVID=202, [ ]
£BEIDOU2 D2 SUBFRAME (0xE3) ,SVID=202, -

* (it '

GNSS Viewer for Venus 8

User Guide

[t Bowy Vel 1993 Ty Cpweens 45 Dwsop Comwtn t
ComPed  Hastue Comwet intormason

33 15002
IENIWE  MATSSTN
®crs @Gionass

@ Beccu

Eaet Vi

5085 T 000

g 00es

030257

1240

‘ i
- 0000000009900

SkyTré)

Help
1 2017/02/01 02:13:52 224 2017.1.25
HDoP
139°47°31.93309" E| | 35°39'58.98151" N| | 64.69 0.00 0.00 0.00

.GPS @ GLONASS

f

6@@@@@@@.

QSP1IOK)
ETTE [T
[ 200 13

|@Beidou | B U Galileo
1 Z 111 [
. 39445 K47 150141 139147 AEHTEIN
'“‘4..-4.-4..- 2orpospod] T ]
Earth View Scatter View
(M) Point count : 300 / 300
d 2 “SCALE"|
1 ~COOR."|
ENU -
0 2D RS
Hywr —
Bt 28871 m
GPS M I 23280 m
Glonass Set Origin
Beidou ¥ 2, ; . ; ) a
Galileo ¥ () _‘e‘"
Download
LA [emn -]
_ T —_—

@ Gaieo.

FELl

http //www smoklngre5|stor com/wp-
content/uploads/2015/07/GNSSViewerUserGuide.pdf

w




Objective

(™ Procedure to logging Skytraq data
1. Connection step

2. Checking the observation data by
RTKNAVI(RKTLIB)

3. Logging data by RTKNAVI(RTKNAVI)

v'Procedure to RTK-GNSS by two
Skytraq receivers

(2Y Post process
@/Real-time process using Ntrip caster




Post process by RTKPOST

(DProcedure to logging Skytrag data

Base station

* GNSS antenna
*  GNSS receiver

Stream and log data |
RTKNAVI(RTKLIB)

Rover

* GNSS antenna
e GNSS receiver

Stream and log data |

RTKNAVI(RTKLIB)

Convert format
raw data to RINEX }

RTKCONV(RTKLIB)

Convert format
raw data to RINEX }

RTKCONV(RTKLIB)

(QProcedure to RTK-GNSS|Post process

Post process |
RTKPOST(RTKLIB)




Real-time process using Ntrip caster

Base station

* GNSS an

* GNSS receiver

tenna

@Procedure to |

RTK-GNSS Real-time process

Rover

* GNSS antenna
e GNSS receiver

4 N

Input

y

STRSVR(RTKLIB)

v

Input (2) 'Input(l)

Internet

Output
- /

Stream correction data

RTKNAVI(RTKLIB)

Output

Positioning results
And
Log for post process




Post process by RTKPOST

(DProcedure to logging Skytrag data

Base station Rover
* GNSS antenna * GNSS antenna
*  GNSS receiver e GNSS receiver

Stream and log data | Stream and log data |

y

RTKNAVI(RTKLIB) RTKNAVI(RTKLIB)




DProcedure to logging Skytraq data
1.Connection step

GNSS antenna

PC: USB
RTKNAVI(RKTLIB)

\ 4

l—’f; TE_rtae_ _ O %

‘ DeV|ce manager on PC

"0 Bluetooth
== IDE ATA/ATAPI I>hO-3-
E= System Devices for Panasonic PC

RTKLIB v.2.4.2 p12 = WD BTN A5-

T AA-IUIFIAR

RTKLIBE v.2.4.2 E' i:?_x':mmmm
O JvEa-5-

e W $9UR. B, BEUF-L I hD-5
C‘U_za B VAFLFAAA
L m|m -

B VIMIIF FIAR

= T1AT P57

@ FATLA 7975~

& F9bI-7 75—

D 1tvFy

IR AVF-TTAAFIAR

= Check COM No.

— JLP]
ﬁ Silicon Labs CP210x USB to UART Bridge (COME)

u-blox Virtua ol
@ vIREEOEAOTA ST FIAR v

[ B -




DProcedure to logging Skytraq data
1.Connection step

RTKLIE v.2.4.2 A

BTEELRYDE

=
==

DlInput stream setting

Output stream setting

/

RTKNAVI venE‘N

/

2000/01/01 00:00:00.0 epsT| 1 | O00—0—00000 o] L

z LatfLon/MHeight

* || Rover:Base SNR. (dBHz)

- v

50

Solution: — O _1:]

30

N: 0° 00" 00.0000" 20

E: 0° 00" 00.0000"

He: 0.000 m i‘%
N: 0.000 E: 0.000 U: 0.000 m 0
Age: 0.0 = Ratio: 0.0 # Zat: 0 an

< > [
s |
| Start Stop | Plot.. || Options.. | Bxit |

\

(@QRTKNAVI options

@ Log stream setting



DProcedure to logging Skytraq data
1.Connection step

RTKLIB v.2.4.2 '

‘% ) % ﬁ‘@l@n ®lnput stream setting

Input Streams > .
Select Port No. by device manager
Input Stream Type Opt Cmd Format Opt 1
(1) Rover Serial W[ SkyTrag Serial Options ‘ Pt
[ 1(2) Base Station Serial 00 v e e ETCM 3
COMB i
[1(3) Correction Serigl e e MovAtel OEME . \ Port Parity Mone w
Transmit NMEA GPGGA to Base Station Niilfﬁte' DEM3 Bitrate (bps) [[EEE  ~| StopBits | 1hit v
u-blox
OFF 0.000000000 0|Superstar 11 Byte Size |8 bits ~ | Flow Contral Mone ~
Tt Eile Pathe Hemi ereg
GW10 ) oK Cancel
Javad
MNWYS BIMR
BIMEX
Trimble RT17
Time |[x1 +|0 5 oK. 1 Cancel




DProcedure to logging Skytraq data
1.Connection step

rru v2.4.2 =
‘% & of % % &Il Dlnput stream setting

Green light is blinking (success to connect)

RTEMNAV] ver.24.2

2000/01/01 00:00:00.0 Gpsr|j NOO—N—-00 000 D| L
2 Latflon/Height * || Rover:Base SMR. (dBHz) T

Ll

198942 PIFEFO0I0DDEAEDaAN2

Solution: — 4
N: 0= 00" 00.0000"
E: 0= 00" 00.0000"

He: 0.000 m ‘513
N: 0.000 E: 0.000 U: 0.000 m -
Apge: 000 s Ratio: 0.0 # Sat: 0 a0

[
O i
Start || Swp || Pot.. | Options.. Exit

\

Start to connect



DProcedure to logging Skytraq data
2.Checking the observation data

RTKLIBv.2.4.2 @

o= el
o RaR %‘ﬁl@ @RTKNAVI options

First stop connection to change the options to do the Single point positioning

Change the options Start connection
Options X RTKNAWVI ver.2.4.2
Settingl Setting2 Output Statistics Positons  Fles  Misc 2017/01/30 10:39:18.0 GPSTl ﬂ BO0—B—00 000 © | L
Positioning Mode Single e 2 LatfLonHeight * || Rover:Base SMR. (dBHz) r T
Frequendes | Filter Type L1+2Z Forward Solution: SINGLE GJ ig
Elevation Mask (%) / SMR Mask (dbHz) 15 o e 0
_ _ N: 35% 39'58.8163" 210
Rec Dynamics / Earth Tides Correction | OFF OFF
. E: 139° 47 31.8814" (0882422292300 0PB460802
Ionosphere Correction Broadcast -
_ : He: 57.819m a0
Troposphere Correction Saastamainen ~ ) ST 40
Satelite Ephemeris/Clock Broadcast ~ —"&_E—;E ;[aj.; :hk iSa' 33
satPcy | |RecPcv | |Ph-Windup | |RejectEd [ |RAIM FDE / | /
Excluded Satelites (+PRN: Included) | | / / e
GPS GLO Galleo []0Qzss []sBas Beilou Etar/ Stop Flot... glﬁuns. . Exit
o Save - / * Check the strength of SNR
_ i Strong one around the 50dBHz is
RTKNAVI exngte .the real-tlme' single enough to do RTK
point positioning and solution * If these bars are still gray for over

few minutes, receiver do not stream
the navigation data(Ephemeris)



DProcedure to logging Skytraq data
2.Checking the observation data

RTKLIB v.2.4.2

- =i

RTENAVI ver.24.2

2017/01/30 10:39:18.0 GpsT| 1 | WOO—H—00000 of L |

/

Select obs data

2 LatfLon/Height * || Rover:Base SMR. (dBHz) § RTK%"I ver 24,2 BT Monitor
Selution: SINGLE Obs Data ~ | Mormal e

N: 357 39" 5B.8163" Trow (GPST) SAT RCV P1{m) P2 {m) PS (m) L1 {cyde) L2 {cyc
E- 139° 47'31.8814" |apa420790500000e00s 2017/01/30 10:38:57,997 GO4 1 20387331683 0.000 0.000 642430.017  0.000
2017/01/30 10:38:57.997 GO8 1  24751047.867 0.000 0.000 £77601.328  0.000
2017/01/30 10:38:57.997 GOS 1  24613971.330 0.000 0.000 -1783764.335  0.000
2017/01/30 10:38:57.997 G14 1  23104735.541 0.000 0.000 2957378.778  0.000
2017/01/30 10:38:57.997 G156 1  20446458.886 0.000 0.000 -1262329.692  0.000
2017/01/30 10:38:57.997 G21 1  22588886.945 0.000 0.000 -1231811.356  0.000
2017/01/30 10:38:57.997 G23 1  22348318.588 0.000 0.000 -1639446.735  0.000
N Start Stop Plot... Options... £ 2017/01/30 10:38:57.997 G26 1  20313997.834 0.000 0.000 -131866.455  0.000
\ i 2017/01/30 10:38:57.997 G27 1  21288394.262 0.000 0.000 -3169847.438  0.000
Check details of the 2017/01/30 10:38:57.997 G29 1  23385406.196 0.000 0.000 J876637.696  0.000
stream data 2017/01/30 10:38:57.997 G31 1  20649777.018 0.000 0.000 1058991.467  0.000
2017/01/30 10:38:57.997 101 1 37523272713 0.000 0.000 66217.846  0.000
2017/01/30 10:38:57.887 €01 1 36583737.919 0.000 0.000 -336007.043  0.000
2017/01/30 10:38:57.997 €02 1  39281322.281 0.000 0.000 -317065.139  0.000
2017/01/30 10:38:57.897 €03 1  37481850.566 0.000 0.000 -342550.906  0.000
2017/01/30 10:38:57.997 C04 1  37034063.299 0.000 0.000 -336328.257  0.000
2017/01/30 10:38:57.997 €06 1  39888648.320 0.000 0.000 1437194.237  0.000
2017/01/30 10:38:57.997 €07 1  35877181.814 0.000 0.000 707796.520  0.000

£




DProcedure to logging Skytraq data
2.Checking the observation data

BTEELRYDE

RTENAVI ver.24.2

ﬁ. RTEMAVI ver.24.2 : RTKPLOT

2017/01/30 10:39:18.0 &psT| 1 | WOO—E—00000 o U fie et

View Help

i LatfLon/Height * || Rover:Base SNR (dBHz)

-

w12 = GndTrk v| AL v Bl T|@ 4 o ¢+ & @

Solution: SINGLE
N: 35° 39" 58.8163"

E: 139° 47" 31.8814" (0889422282300 0PB4EDRAN2

G]

P L fsoLn

He: 57.819m
MN:1523E: 1.52910:3495m
Age: 0.0 = Batio: 0.0 # Zat17

")

RN Y |

L]

Start | sgop),aut... | Options...

Plot for results

AN
)
R T
@+
it
P
¥

O =
* W0 £
im
—

[R12017/01/30 10:40:12.00 GPST : 35°39'58.8213" 139°4731.9264° 54.0688m Q= 5:Single




DProcedure to logging Skytraq data

3.Logging data by RTKNAVI(RTKNAVI)

R v2.4.2 =
RTATHRTE

BLog stream setting

RTENAVI ver.24.2

Z/

2017/01/30 10:43:50.0 GpsT| 1 | WOO—H—L0 MO0 of L

i LatfLon/Height * || Rover:Base SNR (dBHz)

r v

Solution: SINGLE

N: 35° 39" 58.8436"
E: 139° 47 31.8831"

198942 PIF2F 000D DE4RDEA0 2

GlCcn
40
30
20

He: 55.874m 20
MN:15944E: 1835 10: 45582 m -313
Age: 0.0 = Batio: 0.0 # Zat:16 a0

L
O

Start | s;op/u Plot... | Options...

Plot for results

Logging file
Leg Streams %
Log Stream Type Option
[1 () Rover File |
[_1(7) Base Station Serial s |f oo
[ (8) Correction Serial v
Log File Paths

|C:¥Users¥|acto_ﬂﬂﬂ¥[!esktop¥ 170130¥test

[ ]Time-Tag SWEDI”’E‘-"| V|H ? | oK ||

Cancel




Post process by RTKPOST

Convert log file to RINEX by RTKCONV

* Please check other manuals

“Post process by RTKLIB (vol.2)/ Convert raw

data to RINEX by RTKCONV”

“How to convert BINEX to RINEX using RTKLIB”

@Procedure to RTK-GNSS|Post process

- R

[] Time Start (GPST) 7 [ Time End {GPST) ? [T interval
2016/12/14 |==|04:00:00 |== |2017/01/10 |[==10:00:00 |= |1

Unit

s |24

RTCM, RCV FAW ar RINEX OBS 7
D:¥rawdata¥2017¥ 17020 1¥realtime¥0203_0528 _skytrag2.raw
|| Output Directory Format

RINEX OBS/MNAV/GMAY/HNAYQNAY/LNAY and SBS
Di¥rawdata¥20 17% 17020 1¥realtime¥0203_0528_skytraq2.obs

Di¥rawdata¥20 17% 17020 1¥realtime¥0203_0528_skytrag2.nav
Di¥rawdata¥20 17% 17020 1¥realtime¥0203_0528_skytrag2.gnav
D:¥rawdata¥ 20 17% 17020 1¥realtime¥0203_0528_skytrag2.hnav
D:¥rawdata¥ 20 17%¥ 17020 1¥realtime¥0203_0528 _skytrag2.gnav
Di¥rawdata¥20 17% 17020 1¥realtime¥0203_0528_skytrag2.Inav

[]|D:¥rawdata¥20 17% 17020 1¥realtime¥0203_0528_skytraq2.sbs

* =

] .|| SkyTrag -

I o o R

(]

(-]
(-]

2017/02/03 05:28:44-02/03 07:01:57: O=5594 N=54

?

Flot... Process... Options... Convert Exit

Post process l

RTKPOST(RTKLIB)




@Procedure to RTK-GNSS Post process

Post process RTK-GNSS by RTKPOST

RTKLIE v.2.4.2

)

Both rover and base station data (zero-baseline)
1.5hours by 1Hz at the roof top of the building

ntions

RIMNEX CBS: Base Station

Options
[] Time Start (GPST) 2 [] Time End (GPST) ? [T interval [ |unit P
[2017/01/30 || 13:10:00 [ [2017/01/31 |5 [13:1000 [ (30 ~|s (22 |H [ setting1| Setting2 | Output| Stats | Positions
RIMNEX OBS: R 7 o e Rowver
» ROover !
Lat/Lon/Height (deg/m) ~
D:¥rawdata¥ 2017417020 1¥0203ref¥0203_0333_skytragl.obs - [ |Lat/Lon/Height (deg/m) ~ |

[s0.000000000

D:¥rawdata¥2017%¥ 17020 1¥0203rov¥0203_0333 _skytraq2.obs
RINEX *MAVJCLK, SP3, IONEX or SBS/EMS

=S| B

|[0.000000000

Antenna Type (*: Auto)

& E
- [

Base Station

- [

|LatfLonjHeight (deg/m) ~ |

v [

[

35.666515260

v [

Antenna Type (= Auto)

Solution [ Dir |

139.792395600

59,4068

Delt;

v”U.UDUU ‘.||_D.lun'uu ||n.nuun |

B[]

[t JLsmve ] |

ok |[ cancel |

D:¥rawdata¥2017% 17020 1¥0203ref¥0203_0333_skytraql.pos - E] Station Position File
OO processing : 2017/02/03 03:35:53 Q=1 ?
-— |
Plot.. || wiew.. || TowmL.. || optiors.. || abert ]| Eat |

Setting options

Optios

Settingl| Setting2| Output| Stats | Positions| Fies | Misc |

T TTT

| setting1| Setting2| output| Stats | positions | Files | misc |

Positioning Mode ’}Gnanat'c ']
Frequencies f Filter Type [Ll - ][Forward ']
Elevation Mask (%) / SNR Mask (dBHz) 15 - ]
Rec Dynamics [ Earth Tides Correction [DFF v][DFF v]
Ionosphere Correction ’Eroad&:st V]
Troposphere Correction [Saasbmoinen ']
Satellite Ephemeris/Clock ’Eroadmst v]

[V]satpcy [V]RecPCy [V]Phwindup [V]Reject Ed [C] RAIM FDE

Exduded Satelites (+PRM: Induded)
Grs [[lGLo Gallea [V]Qzss SBAS BeiDou

Integer Ambiguity Res (GPS/GLO/EDS) [Insta v|on ~ o~ |
Min Ratio to Fix Ambiguity 3

Min Confidence / Max FCB to Fix Amb 0,9399 [0.25 |
Min Lock / Elevation (%) to Fix Amb 0 0

Min Fix: / Elevation (%) to Hold Amb [10 o |
Qutage to Reset Amb/Slip Thres (m) 5 0.050

Max Age of Diff (s) / Sync Solution 30.0 | O - |
Reject Threshold of GDOP/Innov {m) 30,0 30,0

Mumber of Filter Iteration 1

[|Baseline Length Constraint {m) |D.DDD ”D.DDD |

[ oad.. J[ save.. | [ ok ][ concel

Cooot JL 5o ] |

oK




@Procedure to RTK-GNSS Post process

Post process RTK-GNSS by RTKPOST

M
- ¥ D:¥mwdata¥2D17¥1702D1¥0203r€f¥0203_ﬂ333_5kytmq1.pos-bléu
. File Edit WView Help

w (1) 2 = [EndTre =

RTKLIB v.2.4.2

-Q=1.+.M§@gg+@|3 <= » R ]

ORI=-35.666515260° 139.792395600° 59.4068m
AVE=E: 0.0002m N: 0.0003m U:-0.0060m
5TD=E: 0.0017m N: 0.0018m U: 0.0050m

RMS=E: 0.0017m N: 0.0019m U: 0.0078m 2D: 0.0050m

[ Time Start {GPST) 7 [ Time End {GPST) ? [T interval [ Unit

2017/01/30 [=13:10:00 |== |2017/01/31 |=(13:10:00 [= |30 s 24 |H
RIMEX OBS: Rover ? &=
D ¥rawdata¥2017¥ 17020 1¥realtime¥0203_0528_skytragl.obs - E]
RIMEX OBS: Base Station & E
D:¥rawdata¥2017¥ 17020 1¥realtime¥0203_0528_skytraq2.obs - E]
RIMEYX *MAV/CLK, SP3, IOMEX or SBS/EMS EE=

4
&)
v
2
El

@l Quality flag=1 o
E] [1]2017/02/03 03:33:33 GPST-02/03 04:59:05 GPST : N=5133 B=0.0km Q=1:5105(39.5%)
- =
for RTK solutions
Solution Dir
O - ¥ D:¥mwdata¥2017¥l?0201¥0203ref¥0203703337skytraq1.pos_élﬂlgw
D ¥rawdata¥2017¥ 17020 1¥realtime¥0203_0528_skytragl.pos - [E Fle Edit View Help
||:||:| dore s +DE @ JHery] F-wIe - o 8B - [<H Poxan
0.05 ey (m) ORI= 35.666515260° 139.792395600° 59.4068m
’ Blot... ” = “ = “ — ][ = “ = ] AVE=0.0002m STD=0.0017m RMS=0.0017m

0.00 pssmpmeniim it e e ety

-0.05
PIOt resu ItS 0.05 -5 (m) AVE=0.0003m STD=0.0018m RMS=0,0010m

0.00 vienindmmamnasynsiovinasianamimoimpismiunmimnemaiiiismhaniniiy

-0.05
0.05 U-D(m) AVE=- = =

—_——————————

Number of RTK solutions
Fix rate = 5106/5133 = 99.5%
FIx solutions = 5106

Total epoch =5133secX 1Hz

groad

Bt

o5 04:30 04:45
Q=1:5106(39.5%)

[112017/02/03 03:33:33 GPST-02/03 04:59:05 GPST : N=5133 6=




Real-time process using Ntrip caster

Base station

GNSS antenna
GNSS receiver

Procedure to RTK-GNSS Real-time process

Rover

GNSS antenna
GNSS receiver

—
Input
STRSVR(RTKLIB) > Inte
Output
N

Stream corr




3 Procedure to RTK-GNSS Real-time process

Base station setting (STRSVR)

:

RTKLIB v.2.4.2

Serial Options

Port COM58 *  Parity

Bitrate (bps) 115200  ~ StopBits | 1bit

= Byte Size Flow Control

Connect Time: (L (10:00

STESVR ver.2.4.2

il

2017/02/03 05:16:22 GPST

—

Stream Opt Cmd bytes bps i Ok ] [ Cancel

O e (o oo
Ccnv

3 ot mmsm
-

O @output (][ . E NTRIP Server Options [
MNTRIP Caster Host Part

=]
=]

| O ~ - 153.121.58.53 2101
- - Mountpoint User-I0 Password
| Stop [ Options. .. ][ Exit || EC112 - *YITI ]
Siring

Start to stream —

0K i[ Cancel ]
i — _uu J
STRSVR ver.2.4.2 ‘
2017/02/03 05:19:42 GPST Connect Time:  0d 00:00:12 =
¥ Ntrip Browser ver.2.4.2 ‘ ‘ (o] E [
Stream Opt Cmd bytes bps
File Edit View Help
(0) Input m E] E] Lk B [e3]153.171.55.5 m .
-
— o N i e o
(1) Output WBE] 13,318 11,964 Mountpoint 1D Format  Format-Details Car Mav-Syste Network
ECI07 Kaiyodai Etchujima RTCM 3.2 1018(15),1077(1), 1107(1), 1117(1),1127(1) 2 GPS+EDS GSPASE
O (2) output [:] 0 0 ECiz2 Kaiyodai Etchuiima RAW BINEX 2 GPS+GLO GSPASE
EC127 Kaiyodai Etchujima RTCM 3.2 1004{1),1012(1),1013(60), 1020(60) 2 GPS4GLO GSPASE
Il O (3 output 0 0 yemal EEL
i KOI122 Keiodai Hiyoshi RAW BINEX 2 GPS+GLO GSPASE ||
/ KO127 Keiodai Hiyoshi RTCM 3.2 1004{1), 1012(1), 1013(60), 1020{60) 2 GPS4GLO GSPASE
| m| (1) 153.121.59.53ECI12 i BOI12 Boeidai Miura RAW NovAtel OEME Raw 2 GPS4GLO GSPASE |l
) m - - KMB22 UTokyo Komaba RAW BIMEX 2 GPS+GLO GSPASE
Eleag _ LETTE o KMB27 UTokyo Komaba RTCM 3.2 1074(1),1084(1),1094{1),1114(1),1124{1),1019 2 GP5+GLO GSPASE




Real-time process using Ntrip caster

Base station

* GNSS antenna
* GNSS receiver

(3 Procedure to |

RTK-GNSS Real-time process

Rover

* GNSS antenna
e GNSS receiver

)

Input (2) Input (1)
rnet RTKNAVI(RTKLIB)
— Output
"ection data

Positioning results
And

Log for post process




3 Procedure to RTK-GNSS Real-time process

Rover setting (RTKNAVI)

-

RTKLIB v.2.4.2 A

Input Streams

S

Input Stream Type Opt Cmd Format Opt
%‘ “ “ ﬁ ﬁ [¥] (1) Rover [Serial - IE] D[SkyTraq - IE]
' @ D@ T [V](2)Basestation  [NTRIP Client v |[] 2] [SkyTraq v ()
[]{3) Correction MTRIP Client ~ w [| o]0 RTCM 3
Transmit NMEA GPGGA to Base Station
RTKNAVI ver.2.4.2 > [DFF v] 0.000000000 0.000000000
2000/01/01 00:00:00.0 GPST| I OSI . leoyerus el
2 LatfLon/Height * || Rover:Base SMR. (dBHz) N tlo /7 o
n
Solution: —
éé !. g’.e Time |¥1 +|0 5 OK “ Cancel ]
N:  0°00' 00.0000" Mo Sll/ﬁ = =
- O r [][][][]II - ~
E: 0° 00" 00. &(( Output Streams M
He: 0.000 m 33 Q Output Stream Type Option Format
:0.000 E: 0.000 U: 0.000 m a0 6 [#] (4) solution 1 File v] [Latﬂ.onﬂ-leight v]
Age: 0.0 = Ratio: 0.0 # Sat: 0 0 o ] : =
[T (5) solution 2 Serial LatiLon/Height
[fal] [k faad) ’O Output File Paths

O
Stop Plot... || Options... Exit

C:¥Users¥lets-ax2¥Desktop¥ 170130¥%m%d %6h%M rtk.pos E]
[]Time-Tag Swap Intv *H 7 oK “ Cancel |
e
r ™
Log Streams [
Log Stream Type Option

0 o

[T (8) Correction Serial
Log File Paths
Ci¥Users¥lets-ax2¥Desktop¥ 170 130¥ %em%d_%eh M _skytragl.raw E]

Ci¥Users¥lets-ax 2¥Desktop¥ 170 130¥ Yem%ed_%eh %M _skytrag2.raw B

[C] Time-Tag Swap Intv ~H 2| ok | cane |




3 Procedure to RTK-GNSS Real-time process

Rover setting (RTKNAVI)

rricie v.2.4.2
| Settingl | Setting2| Output| Statistics| Positions| Fles | Mic

e [0 o 4
Rover
RTKMNAVI ver.2.4._?__ Lat/Lon/Height (deg/m)
— T 90,000000000 0.000000000 -5335367.6285

r ™
Options u

2000/01/01 00:00:00.0 epsT| 1 | DO0—0—00000 o L [ Anterna Type (% Auto) DelEN/U (m
2 LatfLon/Height * || Rover:Base SMR (dBHz) T 0.0000 00000 |0.0000
50 Base Station
Solution: — O 0 |Lat/Lon/Height (deg/m) ~ | ()
R . 0 3566651531 139.7923356 59,4068
N: 0° 00" 00.0000 20 [T Antenna Type (*: Auto) Delta-E/N/U {m]
E: 0° 00' 00.0000" 0.0000 [0.0000 [o.0000
Station Position File
He: 0.000 m 50 =[-)
- 40
30 ad || save |[ ok || concel |
20

[ Options §1 [ Options g1
[ Settingl | Setting2 | Output | Statistics | Positions | Files | Misc | | setting1| Setting2| output| Statistics | Positions | Files | Misc |
Positioning Mode Kinematic - Integer Ambiguity Res (GP5/GLO/BDS) [Insb v] OFF ’DN 'l
Frequendes | Filter Type L1 ¥ | Forward Min Ratio to Fix Ambiguity 3.0
Se i tl n g 0 p t | ons Blevation M.ask (%) f SNR Mask {delz} 13 - . Min Confidence | Max FCB to Fix Amb  |0,9299 0.20
Rec Dynamics [ Earth Tides Correction [DFF - ][DFF 'l Min Lock f Elevation (%) to Fix Amb 0 1]
Ionosphere Correction [Broadmst "l Min Fix | Elevation (=) to Hold Amb 10 0
Troposphere Correction [Saasmmoinen 'l Outage to Reset Amb [ Slip Thres (m) 5 0.050
Satellite Ephemeris/Clock [Broadmst v] Max Age of Diff (=) / Sync Solution 30.0 OFF -
satPCV [ |RecPCV [ |Ph-Windup [ |RejectEd [C]RAIM FDE Reject Threshold of GDOP/Tnnov {m) 30.0 30.0
Exduded Satelites (+PRN: Induded) Mumber of Filter Iteration 1
6Ps [Jelo [[calies [[Qzss [Jseas [¥]BeiDou Baseline Length Constraint (m) 0.000 0.000
[ Load [ save |[ ox [ cancel wad || save |[ ok [ cancel




3 Procedure to RTK-GNSS Real-time process

Rover setting (RTKNAVI

,

‘%Iﬂ

&

RTKMNAVI ver.2.4.2

=81kl

|ER]201?J02¢’0305:30:5?.00 GPST : E=0.0001m N= 0.0008m U=-0.0027m Q=1:FIX
i =

2017/02/03 05:20:21.0 GPsT| j NNO—E—NJNED o] L
= LatflonfHeight * || Rover:Base L1 SNR. (dBHz) b
Ge
50)
40
I 20
I Solution: FIX 20)
I N: 35° 39" 59.4551" |
E:  139° 47 32.6243" W 12 14 15 18 19 24 25 31 32 01 02 03 04 06 0OF 09 10 11 12
cc Y
| |
1 50)
0|
30|
|
' 20)
|| 4 ‘
] | 10 12 14 15 18 19 24 25 31 32 g# 02 03 04 06 07 09 10 11 12
o (2) 153.121.59.53/ECT12 / i
[ Start | Stop Flot... [ Options... i Exit [

Start!

HIEEE 8

ORI= 35.666515308" 139.792395602" 59.4019m
AVE=0.0006m STD=0.0014m RM5=0.0015m

P (Bl -

AVE=0.0005m STD=0.0017m RM5=0.0018m

AVE=-0,0010m STD=0.0044m RMS =0.0045m
14 4,
Ytgien

-0.05

05:30




3 Procedure to RTK-GNSS Real-time process

Show results (RTKPLOT)

RIKLIBv.2.4.2 @
EET R
% @ D% % y‘ @rﬁ D:¥rawdata¥2017¥170201¥realtime¥0203_0528_rtk.pos -Elﬂlg1
File Edit View Help
Hel T @ o2 o0 o & H [« [ P LI )
Quality ﬂag:]_ ORI= 35.666515260° 139.792395600° 59.4068m
o AVE=0.0001m STD=0.0014m RMS=0.0014m
for RTK solutions
0. 00 Yottty s oMo
-0.05
0.05 N-5(m) AVE=0.0054m STD=0.0017m RM5=0.0057m
0.007%

-0.05
0.05 U-D(m) AVE=-0.0039m 5TD=0.0043m RM5=0.0058m

Number of RTK solutions + P |
Fix rate=5586/5595=99.8% ~0.00 ikl iomnismin
FIx solutions = 5586 :
Total epoch= 5595sec X 1Hz

-0.05

05:30 05:45 06:00 06:15 06:30 06:45 07:00
[1]2017/02/03 05:28:43 GPST-02/03 07:01:58 GPST : N=5555 B=0, OR=1:5536(99.3%) 5:2(0.0%)




Appendix Post process Single point positioning

RTKLIB v.2.4.2

2D plot

ORI= 35.666515260° 139.792395600° 59.4068m
AVE=E: 0.0158m N: 1.6473m U:-8.3587m

STD=E: 0.6144m N: 0.8034m U: 1.7730m

RMS=E: 0.6145m N: 1.8327m U: 8.5447m 2D: 3.8660m

-8 -6 -4 4 6
-4
-6
2m
—

2017/2/3 Base station data

Settingl| setting | Output| Stats | positions| Files | Misc |

Positioning Mode
Frequencies | Filter Type L1 Forward
Elevation Mask (*) / SNR Mask (dBHz) 15 - ]
Rec Dynamics [ Earth Tides Correction | OFF COFF
Ionosphere Correction
Troposphere Correction
Satellite Ephemeris/Clock

SatPCV Rec PCV Phwindup [V]Reject Ed [C]RAIM FDE

Excluded Satelites (+PRM: Induded)
GPs [[]elo [[calles []qQzss [C]seas BeiDou

[ oK ] [ Cancel

[ Load... ][ Save...

Time series of solution

ORI=-35.666515260° -139.792395600° 59.4068m

5 E-W (m)
AVE=0.0158m STD=0.6144m RMS=0.6145m

03:45 04:00 04:15 04:30 04:45




Appendix Post process Single point positioning

Settingl| setting | Output| Stats | positions| Files | Misc |

RTKLIB w.2.4.2 Positioning Mode
“ Frequencies | Filter Type L1 Forward
% @ 20 1 7/2/3 Rove r d ata Elevation Mask (%) [ SMR. Mask (dBHz) 15 - E
Rec Dynamics [ Earth Tides Correction | OFF COFF
Ionosphere Correction
Troposphere Correction
Satellite Ephemeris/Clock
SatPCV Rec PCV Phwindup [V]Reject Ed [C]RAIM FDE
Exduded Sateliites (+PRN: Induded)
GPs [[]elo [[calles []qQzss [C]seas BeiDou

2D plot —

[ oK ] [ Cancel

ORI=35.666515260° 139.792395600° 59.4068m
AVE=E:-0.1129m N: 1.4681m U:-7.9383m 2017/2/3
STD=E: 0:60¥2m-N: 0.7166m U: 1.6933m

RMS=E: 0.6176m N: 1.6336m U: 8.1168m 2D: 3.4929m Time series of solution
5 EW (m) ORI=-35.666515260%-139.792395600° 59.4068m
AVE=-0.1129m S5TD=0.6072m RM5=0.6176m
-5
8 6 4 4 6 8 3 N-5(m) | "u"E.41m TDO.16m RM5=1.6
=2
-3
-4 10 U-D (m) AVE=-7.9383m S5TD=1.6933m RM5=8.1168m
0
'5 2 ki . F _:' L £ L
10 s ok :
03:45 04:00 04:15 04:30 04:45



Positioning Mode

Appendix Post process DGNSS

Elevation Mask (%) / SMR Mask (dEHz) i5
Rec Dynamics / Earth Tides Correction | OFF

Ionosphere Correction Broadcast
ORI= 35.666515260° 139.792395600° 59.4068m Troposphere Correction Saastamoinen
RTKLIB v.2.4.2 @ AVE=E:-0.0276m N: 0.0156m U:-0.0091m Satelite Ephemeris/Clock Broadcast
STD=E: 0.4264m N: 0.4244m U: 1.1087m

ol ged | ped el RMS=E: 0.4272m N: 04246m U: 1.1086m 2D: 1.2047m satPCV [FRecPCy [7]PhWindup [FReject Ed [ RAIM FDE
: At 5 f% L
e Igl DE@ il'-"\l,.-"': y _|-I:I | £l L iR Exduded Satellites (+PRN: Induded)
- - / e

- - @ars [Celo [[eailee @ozss [[1sBas [ BeiDou

- ~ [ Load... ][ Save... ] [ QK ][ Cancel
3 2 2 3
[ Time Start {GPST) 7 [ Time End {GPST) ? [T interval [ Unit
2017/01/30 [==13:10:00 |== |2017/01/31 [=[13:10:00 [= |30 24
RIMEX OBS: Rover ? &=
D ¥rawdata¥2017¥ 17020 1¥realtime¥0203_0528_skytragl.obs - E]
RINEX OBS: Base Station & E “
D:¥rawdata¥2017¥ 17020 1¥realtime¥0203_0528_skytrag2.obs - [z] 5 = 2017/2/3
RIMEYX *MAV/CLK, SP3, IOMEX or SBS/EMS EE= -
Jc [E - ¥4 D:¥rawdata¥2017¥170201¥0203ref¥0203_0333_skytraql_DGJ.pos ‘_‘ [T |
- E] File Edit View Help
0 w2 o ofBu o) B Toc -8B v x5e
ORI= 35.666515260° 139.792395600° 59.4068m
Solution [ H AVE=-0
D ¥rawdata¥2017¥ 17020 1¥realtime¥0203_0528_skytragl.pos - [E
done ?
| pot.. || vew. || Towa.. || optors... || Exeate || mat | 2 )
= AVE=0.0}56m STD=0.4244m RM5=0.4246m
. 1 : b o TN B gk
Quality flag=4 of : S
Plot results , iy : 8 o
for DGNSS solutions 174 ! 4 R
_2 . ‘;
5

AVE=-0.0091m 5TD=1.1

»

087m RM5=1.1086m

T T

Number of solutions
Fix rate = 5133/5133 = 100.%
FIx solutions = 5106

Total epoch = 5133secX 1Hzx

04:30
Q= 4:5133(100.0%)

04:45

[112017/02/03 03:33:33 GPST-02/03 04:58:05 GPST : N=5133 B=0 M




Appendix Post process DGNSS UBLOX

RTKLIB v.2.4.2

= Both rover and base station data (zero-baseline)

Jis1
2

i ﬁﬁ g? ‘5% 3hours by 1Hz at the roof top of the building

2016/6/10

ORI= 35.666342190°-139.792210100° 59.7152m
AVE=E:-0.0188m N: 0.0095m U:-0.0017m
STD=F: 0.1584m N: 0.1648m U: 0.4954m 1 E-W (m) ORI= 35.666342190° 139.792210100° 59.7152m
L AVE=-0.0188m STD=0.1584m RMS=0.

RMS=E: 0.1595m N: 0.1650m U: 0.4954m 2D: 0.4590m

2

{ N-S (m) AVE=0.0095m 5TD=0.1648m RM5=0.1650m
-2 1 1 2 3
1
2
3 50 cm
—

00:00 00:30 01:00 01:30 02:00 02:30 03:(



