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LOCOSYS Technology Inc. established in 1995, a company that provides services the
scope of which spans from both hardware and software in Global Navigation Satellite
System (GNSS), Wireless Communication, Embedded System to Auvionics,
Automotive and Consumers Electronics. LOCOSYS Technology originated from a
well- known research organization of information industry. LOCOSYS sustains a
strong research and development in Software, Hardware and System Integration and
keep a strong R&D Innovation ability, and stay in a-level qualified module design
supplier in the international market. We have been establishing the good partnership
with more than 20 well-known distributors overseas in order to provide our customers
complete OEM and ODM services.

LOCOSYS has been upgraded as the (International Automotive Task Force, IATF)
IATF16949 : 2016 / 1SO 9001 : 2015 certified Quality production lines from 2017 and
been awarded as the “2017 best partner of ‘Automotive Dead Reckoning’ in China
Automotive Industry. We can provide all kinds of system platform solutions and
Design in & Design Win module services to various market segments as a profession
for our customers in order to achieve a win-win solution.

LOCOSYS Technology Inc.
20F.-13, No0.79, Sec. 1, Xintai 5" Rd., Xizhi Dist., New Taipei City, 22101, Taiwan
R.O.C.

Tel: +886-2-8698-3698
Fax: +886-2-8698-3699
Mail: info@locosystech.com

For more information about our products, please visit:
https://www.locosystech.com/en/cateqory/Products/index.html

For any technical support or others, lease leave a message on below website. \We
will then contact you directly.
https://www.locosystech.com/en/page/Contact-Us/contact-info.html
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1. Introduction

LOCOSYS provides the RTK-4671 software Kit. It includes
RTK-dedicated GPSFox program and NTRIP client networking program.
This kit can be decompressed and be placed in the same directory. The
usage way is to click GPSFox directly with your mouse cursor without
installing it.
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2. Start Operation

2.1 GPSFox Instructions

Please see below figure for GPSFox main instructions.

# Pause NEMA data output
Record NMEA data

Call Ntrip Client
Speed unit

@5 LocosyYs GPsFox 8 I

Connect/Disconnect with Serial Port

Select the connection rate (baud rate)
Select the serial port (COM port)

Satellites Radar

GPS Satellites signal level COG & SOG View
(COG=Course Over Ground;
SOG=Speed Over Ground)

COG (Course Over Ground)

HDT (Heading from the true north)

’ BTN Rt RIRRRR A v Positioning Data
| ‘boua e 115200 Open (CONT11520000s) | WMEA Rxibpsié8 | 000306
| L» Data Amount L—» The distance between RTK-4671's two antennae
NMEA Data Output View Data format Bosllniig mada
———» Serial Port

(COM port) and Connection Frogramop timer

Rate (baudrate) status

Figure 1: GPSFox Main Instructions



LOCOSYS

2.2 Ntrip Client Instructions

N

appears when modules connect to each other and their firmware is identified as the
related application of RTK-4671 series. Besides, NTrip Client program has to be
placed with GPSFox in the same directory. Otherwise, the icon will be displayed in

grayscale N

“NTRIP” is the abbreviation of ‘“Networked Transport of RTCM via Internet
Protocol”. It is a technology which can transmit GNSS modified data (e.g.
differential GPS or network RTK, etc.). If the user can use a GNSS receiver
equipped with Ntrip function, and connect it on the internet, then the user can get the
modified data in order to get more precise GNSS positioning location. Please refer to
the below block diagram of Ntrip system for a reference.

The icon of GPSFox built-in Ntrip Client Call Connection button is It only

, and it cannot connect and execute further.

rd TN rd N

N\ A
[ GNSS | . - [ GNSS |
[ " ———»f NiripSemer |, MtripClient  ———] .|
-.\Recelver J P . P | Receiver /
‘\..___.«/ RTK data streams RTK data streams ‘\.____,/
(Base Station) {Rover Station)

A NtripCaster

P RTK data streams RTK data streams T

{ Y -, 7

[ GNSS | : ~ - [ GNSS |
| = ————{ NtripSemer A NrpClient  ——»l )
| Receiver ) p P '.\Recewer J
N Vi \______{/
(Base Station) {Rover Station)

Figure 2: Ntrip System Block Diagram

In order to achieve the high precision positioning of RTK-4671, it needs to make use
of NTRIP Client to input “RTK modified data” to “input modified serial port” of the
The below figure is shown for how to use Ntrip Client program to provide
port (UART B )” of

module.
“the RTK modified data” to “input modified serial
RTK-4671-SHPF/SHDR.
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Ntrip Caster

RTK data strems

RTK data
Nitrip Client COM4 | ——>| UARTB
LOCOSYS
PC RTK-4671-SHPF/SHDR
COM J GNSS signal
+ UART_A input
i T T
NMEA data Real GNSS signal

LOCOSYS proprietary command

Figure 3: “the RTK modified data” to RTK-4671-SHPF/SHDR

& LOCOSYS GPSFox V:0.98a67_UB_RTK only (RTKX V0.580821C,09:44:13,48,0014h,3,4,48) - X

— | =)

®||®)|®)| & : GPsFox B
s N
\ 7/
180
150 210
SY %20 248~
™ .90 LOCOSYS 27‘)’ *
=60 300= E
o [ KmH 3304 =

— V‘“ / / 0
wnu:suutoaa‘ss ’ 0°10'000/P%2  ~
| | \ P
‘sﬂswuam'szozrnw ) R 2,
B8 = N

Az | 63/272 41307129 87 15347 41 89 186 242141 242 206 117 258 172|198 341 235 303 175205179 84312 13
1 15 26 48 24 2/ 61/ 51| 6| 21 53 38 55 39 59 39 16/ 16 49| 53| 57 46 14 3 47 30 24 56 oGrs

N 306.59°

Altitude :

Fix Mode :
Speed (SOG) :
Course (COG):

+) |Baud Rate :115200 Open (COM9,115200 bps) || NMEA | Rx(Bps):820 00:27:54

Figure 4: Displays the “General positioning” or “DGPS (SBAS) positioning”

If Ntrip Client does not input “RTK Modified Data” to “input modified serial port” of
RTK-4671-SHPF/SHDR, it only displays the “General Positioning” or “DGPS (SBAS)
Positioning” when RTK-4671 series modules execute positioning, as shown as the
above Figure. If the “UART_B receiver input (UART B or module pins 18 & 19)” is
connected to another group of UART on PC, GPSFox would display “RTK modified
data” Serial Port numbers in time. Please remember this modified data Serial Port
numbers because the numbers will be used when setting up the Ntrip Client.

4
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% Locosys GPsFox B

« X o
\ /

4 .

3 - 1 e B

s { 7. . ) 1

® { 150 180 210

— | . . 120 245 G
- % . LOCOSYS 270% o
] AR Al e

IGETY 2 45 1) 41| & 41| 5] @ 42) 16 a5 ¥ 3
178 s uinluans 0 D
AVV‘_‘I) 18135 254 208 7O 164 172 13 53 30 120 134 140 39 205 117 ¢
(61 | 30 43 65 25 5123 51 221 11 40 12 0 % 38 S8 39

Longitude :
Altitude :

| +) Baud Rate 1115200 Open (COM17,115200 bps) NMEA | Rx{Bps)878 144933 Start Log

Figure 5: GPSFox would display “RTK modified data” Serial Port Number in time.

Ntrip Client program Setup and operation procedures are provided below.

Open Ntrip Clent Program

[N] Lefebure NTRIP Client _ o %

Not Connected

Serial Port: Disconnected
RIS CETG M Download Source Table v

NTRIP Status: Disconnected

Figure 6: Open Ntrip Clent Program
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Please click and choose the setup of “Modified Data Serial Port”
according to the below figure.

Not Connected
Serial Port Disconnected | Edit |
SRR SR Download Source Table

NTRIF Status: Disconnected

Figure 7: Modified Data Serial Port Setup
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The Setup of “Modified Data Serial Port” and “Baud Rate of Serial Port”.
Not Connected [ Options |

Saeral Port Disconnected m
el CEL S Download Source Table . Connect m

NTRIP Status: [

o
Serial Port: [CoM15 History

Baud Rabe: [ 115200 - Eelaisanond

Data Bits: &
Panty: Moo
Stop Bits: 1
Hecmiver Muba-Canlig
Recever Type: | Don't Automatically Configura

Canceal

Figure 8: The Setup of “Modified Data Serial Port” and “Baud Rate of Serial Port”

Serial port:  From the drop-down list, please choose the Serial Port which is
consistent with “RTK modified data” shown on the GPSFox.

Baud Rate: From the drop-down list, please choose 115200.

The others are default setting.

Please click OK to save the Setup.

The Setup of “Modified Data Serial Port” has already been completed.

[T Lefebure NTRIP Client

Not Connected | Options |

Serial Port: Disconnected Connect Edit

NTRIP Stream: |Download Source Table ¥ Connect Edit
NTRIP Status: Disconnected

Figure 9: The Setup of “Modified Data Serial Port” has already been completed
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NTRIP Server Login Parameters Setup. Here we take the Login URL and Port of
“Qiansun Si” as an example.

Empty GGA data_ Age:N/A
O
Serial Port Dis iom Ty
MTRIP Stream; [l Protocol [HTEIR 1.0 ect | Edit |
MTRIP Status: DisEILIREE el
Address: [5:0.205.8.49

Pt Histary

Ll sedmans

Password

Yo Locaton

Some viresma need ta know vow locsion bo et conedan dels can
be created ior you Brha cefacted traam require: thiz, lwant o

[ |5 presihon data from the Senal Port 3

ok _] cancs

Figure 10: Take the Login URL and Port of “Qiansun Si” as an example

Address: rtk.ntrip.qwxz.com or 60.205.8.49
Port: 8002

Username: Qiansun Si FindCM account name
Password: Customer’s own password

Please click OK to save the Setups

Download “Source Table” of RTK differential service.

[N Lefebure NTRIP Client - [m] X

Not Connected

Serial Port: Disconnected
ARl Iy Download Source Table i

NTRIP Status: Disconnected

Figure 11: Download “Source Table” of RTK differential service
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Please provide RTK differential message mount points

7] Lafebace HTRIF Clhent

GPS:5 Age:184296.0 0.0 MPH
Serial Port Connected to COM 15 at 115200bps

MTRIP Stream: [ZREs® kN clcl:]
Ny=E=rrl Download Source Table

M32_GGB

Figure 12: Please provide RTK differential message mount points

Please confirm RTK differential message mount point

[F] Lefebars NTELF Chirat
GPS:5 Age:184315.0 0.0 MPH
Serial Port Connected to COM15at 115200bps

NTRIP Srear: [RTCM32_GGB ! m
MTRIP Status: Disconnecied

Figure 13: Please confirm RTK differential message mount point

After confirmation, please click Connect for connection.
Then NTRIP Client has connected with RTK Differential message mount points and
has gotten RTK modified data.
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[F] Lefebure NTRIF Client

GPS:5 Age:184315.0 0.0 MPH
OM 15 at 1152
_m

S FECErsd

_ Histarv

Figure 14: Connected with RTK Differential message mount points and has gotten
RTK modified data

After NTRIP Client has provided “RTK Modified Data” to “input modified serial port”
of RTK-4671 series, the module positioning then can achieve High Precision
Positioning Mode.

% LOCOSYS GPSFox (DR)_¥:098a77_RTK only (RTKX,¥0 5B0829C,15:13:20,14,0014h,3,4,14)

% Locosys GPsFox B
e« N 3
150 180 210
y $ b
™ .9‘) LOCOSYS 270. -
w =60 300= E
° &30 Km/H 330y =

9°lo'o00
¢
5| 6| 12| 13] 15| 21/ 24| 20/ 30/ 42/ 2 3/ 4 6/ 8 o 10| 1l 13|

0| 0| 19|255 319 188 275 56/134 0 0 0| 267 97| 236| 203| 319 335
0l 0 76/ 50 6 13 40/ 18/ 50 0 0 0 74 78 49| 1 17 70

B Latitude : [ w 25.0618759°
Longitude : E 121.6457567°
Altitude : ’ﬁ
Fizz Mnia RTK (Fix)|
Speed(SOG): | 0.0 Em/H |
Course (COG): [ 75.79
Number of S¥s Used : 13
UTC Time:|2019/10/09 05:17:05.000 |
Local Times[2019/10/09 13:17: 05,000

[ 1 P RTKFIE TS

Figure 15: High Precision Positioning Mode
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3. RTK-4671-SHPF Setup and Instructions

RTK-4671-SHPF supports High Precision Heading message. Before the
RTK-4671-SHPF is used, please set up the distance between two antennae (“The
distance error value of “this Setup distance here” and “the actual distance between two
antennae” should be within £5mm. Besides, the antenna should be fixed by “rigid
link”.). The setup way is listed below:

Please enter $PLSC,COM4,{PLSC,SETDIST,xxx} in the Command Line. The xxx
refers to the baseline distance between two antennae. The unit is millimeter (mm).
When the module receives the command of the distance between two antennae, the
module would reply $PLSR,DIST,xxx. Please see below figure and it shows the
$PLSC,COM4,{PLSC,SETDIST,500} has been entered. It also suggests the
shortest baseline between the two antennae is 500 millimeter (mm). The longer the
baseline between the two antennae is, the more precise the heading angle of the
module can be.

5 LOCOSYS GPSFox (DR)_Y:0.98a77_RTK only (RIKX,Y0.5B0829C,15:13:20,14,0014h,3,4,14)

COM Port Setting
’760M3 |

LOCOSYS 570% o

300= £
. Km/H 3304 =
0 6 -
- w7000l
. =+,

\

Bl Latitude : [ 25.0618983°]
Longitude : [[_E 121.6a572507]
Altitude : m
Fix Mode : [__vees Finisny]
Speed{S0G): [ 0.0 Emyn ]
Cowrse(COG): [ 135.8
Number of S¥s Used : ’720
UTC Time:|[2019/10/0% 05: 2§:08. 000
Local Time:lm

,13,30,24,,,,,0.95, £9+0D Bl ppop- 0 6e IvDoP-L 0 69

0,95 HDOP:
|, [Bou Rate 115200 Cpen (CON3,115200 bps) || MMER | Fx(Bps) 863 00:11:49 = rrrr

Figure 16: The Command of the distance between two antennae — Please enter
$PLSC,COM4,{PLSC,SETDIST xxx}

Here we set up the baseline distance between two antennae is 500 millimeter (mm).
After clicking Send, the GPSFox then instantly show the baseline distance between
two antennae is 500_mm. Please see below figure.

11
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e N o
\ !

[
- . 180 [ A
150 120 210
% 248

~ -

. .9‘) LOCOSYS o7p® »

w =60 300= E
* @30 ﬁ: Iy ¢

0

Bl Latitude : N 25.0618883°
Longitude : E 121.6457133%
Altitude : [ 122.6 m]|
Fix Mode : DEPS Fix(3D)
Speed (S0G) [ 0.0 Km/H |
Course {CO! 144.5°
Number of S¥s Used : 20
UTC Time:|[2019/10/09 05:29:44. 000 |

,,_) Baud Rate 115200 Open (COM3,115200 bps) | MNMEA | Rx(BpsyETT 00:15:24 ’—

[ e

Figure 17: GPSFox has indicates that the baseline distance between two antennae is
500_mm

After a while, $GPHDT has already output the angle (118.17°) between “the baseline
between two antennae” and “True North”. Please see below figure.

LOCOSYS 970%®
w =60 300= E

L] 0 K 0y *
ol
0| 47| 47| 38| 26| 44| 2e| 28| 20| 26| 40| 26| 28| w0| o #1| a0| 0| | 41| 43| a0] 0| 24 ¢1| 0 ] ; - 0“‘oooo

g 18] 15[ 21| 24] 28| ao] w2[ 1] 2 8| 4] s| 6] 7| 8] | 1o m] 12| 13| 1e] 13| &1] 22] 26
3 = HEZE

Bl Latitude : N 25.0618883°
Longitude : E 121.6457133%
Altitude : [ 122.6 m]|
Fix Mode : DEPS Fix(3D)
Speed(S0G): | 0.0 Km/H |
Course {COG) : 144.5°
Number of S¥s Used : 20
UTC Time:|[2019/10/09 05:29:44. 000 |
Local Time:|[2019/10/09 13:29:44. 000

T 118 - 0,95 [HDOP:| 0,66 0,69
., [Pt Rate 115200 Open (COMS3,115200 bps) || MMER | Rx(Bosy 677 001324 I i

Figure 18: $GPHDT has already output the angle (118.17°) between “the baseline
between two antennae” and “True North”

12



LOCOSYS

4. RTK-4671-SHDR/-MHDR Setup and Instructions

When RTK-4671-SHDR module connect to GPSFox software, the display screen will
be shown as the below figure:

& LOCOSYS GPSFox :0.98a68_UB_RTK only (R20190320,TDDR-RTK4671,ADRUDR,Jul 11 2019_11:48:07) - X ‘

300= £
KmiH 3304 =

~ ¢ [ooooe -

Start calibration Latitude -
Longitude :

Altitude
Speed (SOG) :
Course (COG) :

+ |Baud Rate :115200 Open (COM3,115200 bps) | NMEA | Rx(Bps):S54 Timer(C):00:00:07 | 00:01:47 RTK

Figure 19: The display screen displays when RTK-4671-SHDR module connect to
GPSFox software

When you install and use RTK-4671-SHDR module for the first time, the
RTK-4671-SHDR has to be fixed completely and needs to be connected to GPSFox.
After connection, please click Start calibration to perform MEMS calibration. The
display screen will be shown as below figure. Please click OK to start system
calibration.

13
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COM Port Setting
[cons_ B 115zl G Locosys GPsFox

|
||
i i
| | | | 300m E
o @30 Km/H 330 =

dn| 43| ad| aa| 33| 33| 41| 44| 31| 38 43| 33| 37| 0 0| 45 41| 0] 44| 36| as| 1| 0| 40| 33| a7 0| 0f 43 43| a0 T—@ > 0000052 4
2| 3|13 15 20| 21| 24| 29| 30| S0198|194 135 1| 2| 3| 4 5| €| T| & 3|10 11| 12|13 14| 18| 21| 22| 26 =% @ f:;, o' 4

=h s, YR A < o013 i 5 .64 ¢
EMELEME RS EREFEZEUERIE | ; ,7 e
H - m

i H DGPS Fix{3D)

ZEE§2E& ? H 0.0 Km/H

Course (COG): 0.0°

Number of SVs Used : 21

UTC Time:|[2019/10/09 06:19: 04. 000

Local Time:[ 2019/10/09 14 . 000

Open (COM3,115200 bps) ||W|W!7|ml—l—rl—|—‘|—|—'l'_l‘_

Baud Rate 1115200

Figure 20: RTK-4671-SHDR performs MEMS calibration. Please click OK to start
system calibration

When RTK-4671-SHDR module has not received “the RTK modified data
positioning”, it will display “General positioning” or “DGPS (SBAS) positioning”.
Please see below figure.

5 LOCOSYS GPSFox (DR)_¥:0.98a77_RTE only (R20190320,TDDR-RTE4671, ADRUDR, Aug 29 2019_18:51:19)

fE Locosys GPsFox B

300= E
o w30 Km/H 330, =

Tor) a0| 43| 45| 43| 32| 33| 41| 44| 28| 38| 43| 33| 37| 0| 0| 45| 41| 0] aq 36| a6( 41| 0| 41| 33| 47| 0] 0 23| az| ;1 1 / Y 'D 000062 4
Tl 2| 5|13 15| 20| 21| 24| 2| 30| s0193)194195| 1| 2| 3| 4| 5| 6| 7| 8| 9| 10[11| 12| 13| 14| 16| 21| 22| 26 9 3 y 4

fre]
[az]
El

a1 4 3 1 G
e

%, 13,2928, 598 a5z D,20,05,303, 32,0450 [<] [ETTY 1 25.06191657
G Fd,4,13, Longitude : ’m
Altitude : 110.6 m
Fix Mode : ’W (3D}
Speed(50G): | 0.0 Km/H |
Couwrse{COG): [ ©0.07
Number of S¥s Used : 21
UTC Time:|[2019/10/09 06:21:02.000 |
Local Time:|[2019/10/09 14: 02,000

. ,4.5,4.4,3.8,75.4,1.0,1.0, 2 |~ N
|-, [Bauel Rate 115200 Open (COM3,115200 bps) || NMEA | Rx(Bps) 1086 00:2311 = R | | [

Figure 21: The positioning status display when RTK-4671-SHDR module has not
received “the RTK modified data positioning”

When RTK-4671-SHDR module get “the RTK modified data” from the NTRIP Client,
the positioning status of the module can achieve RTK Fix mode.
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3 LOCOSYS GPSFox (DR)_¥-0.98a77 RTK only (R20190320,TDDR-RTK4671,ADRUDR,Aug 29 2019 18:51-19)

]
[
i
| | 300= E

f Km/H 330 =
5 [2
d2| a1 an| 36] a1 4a| 40 i88] 43| 42| 36| Na) e 23] a0 [0 45| a5 [aa] a0 [0 41] 35| a7 [N0Sa] as] 42| a4
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5[ 1] 15] 20] 21| 24] 29| soreefisafies| 1] 2| 3] 4] s| 6| 7] 8] s 10] 1] 12] 18] 14 18] 1] z2] 26 g & 4
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Local Time: 2019/10/09 14:44:17.000 |

i -
"2, |Baud Rete 115200 Open (COM3,115200 bps) || MMEA | Rx(Bps):1056 00;46:07 N Rk

Figure 22: When RTK-4671-SHDR module get “the RTK modified data” from the
NTRIP Client, it can achieve RTK Fix mode.

RTK-4671-MHDR can concurrently acquire GPS (L1~L2)~ GLONASS (G1-G2) ~
Beidou (B1 ~ B2) and QZSS satellites and support “RTK positioning and heading”
messages. These data also be recognized from NMEA data output. Therefore,
GPSFox can be clearly displayed that the “GPS Satellites signal level” of each satellite
in different channels. When RTK-4671-MHDR module connects to GPSFox, the
display screen will be shown as below figure.

LOCOSYS GPSFox (DR)_V-0.898a77_RTK only (RTKX V0. 7B0925R, 19 0,49 L18,20180921

ol e 8w
LR g 180 210 z

120 2
s Wgp LOCOSYS 770% o

w =6 300= £
. @30 Km/H 3304
« o000 60 1~

. .

Bl Latitude :
Longitude :
Altitude :

Fix Mode :
Speed (SOG):

., [Baud Rate 115200 Open (COM104,115200 bps]| NMEA | Rx(Bps) 1352 00:03:58 Stop Log

Figure 23: The screen display when RTK-4671-MHDR module connects to GPSFox
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Figure 24: The GPS Satellites signal level of RTK-4671-MHDR

When RTK-4671-MHDR module has not gotten the “RTK Modified Data Positioning”

from “NTRIP Client”, it would appear “General Positioning”, as shown as below
GPSFox figure.
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Figure 25: module has not gotten the “RTK Modified Data Positioning” from “NTRIP
Client”, it would appear “General Positioning”

When RTK-4671-MHPF module get “the RTK modified data”, the positioning status
of the module can achieve RTK Fix mode.
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Figure 26: When RTK-4671-MHPF module get “the RTK modified data”, achieve
RTK Fix mode
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5. RTK-4671-MHPF Command

1. Set up the distance between two antennae

Synopsis:
$PLSC,COM4,{PLSC,SETDIST,<DIST>}*CK<CR><LF>

Response:
$PLSR,DIST,<DIST>*CK<CR><LF>

Parameter Format Description
DIST Decimal To set the distance between two antenna
Examples:

$PLSC,COM4,{PLSC,SETDIST,500'}*0E<CR><LF>

Note 1: Set two antenna distance is 500 mm

2. Set up the data update rate
Synopsis:
$PLSC,SETMXHZ,<RATE>*CK<CR><LF>
Response:
$PLSR,MXHZ,<RATE>*CK<CR><LF>

Parameter Format Description
) The output data update rate, in Hz.(included 1, 2, or 5
RATE Decimal
Hz)
Examples:

$PLSC,SETMXHZ,1*78<CR><LF>
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