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1 CONNECTION TO PC

NTL Browser is a software tool designed to communicate with NTL104 through NTL Adp Board. It is
provided as a zip file. It is available on NTLab company FTP server. Link (password and login] may be provided
on request.

Follow to the next steps to connect NTL104:

1. Install NTL Browser on computer.

2. Install CP210x drivers on computer. Utility software downloadable from:

https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers

3. Connect NTL104 to the NTL Adp Board.

4. Connect Master and Slave antennas to NTL104 (connector X1 and X2 of the NTL104, respectively).

5. Connect NTL Adp Board to PC through mini USB cable (connector X2 of the NTL Adp Board).

NTL Adp Board provides +5V supply voltage for navigation module and simplifies connection to host
computer.

NTL104 UART outputs is available on PC via on-board 4xUART to USB converter (CP210x based) as
virtual COM ports.

At this stage, four virtual COM ports should be detected on operating system. See example below. Two
of four virtual COM ports provide the access to Master PPU (Interface 0) and Base Station (BS) data input
(Interface 1).
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6. Run NTL Browser on computer. Then configure it:
e Selectinterface language in the upper right corner of welcome page;
e Connect to the COM227 Port. Port number could be different for alternative PC;
e Setup 115200 Baud rate and NTL Binary Protocol type or Set up Auto detect checkbox to define
them automatically;

e Click on the Connect button to continue.
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Port: [com27 =] 2]
Baudrate: [ 115200 ¥
NTL_Binary

NTL Browser Main page consists of the multiple windows, that can be switched on/off in Windows
toolbar. Select necessary windows for your work (e.g., General information, Message Log, Sky View, Track,

Course, C/No).

Connection  Settings = Windows Tools
General Information
SkyView
Track
Plot
C/No
Base line
Message Log
Map
Course
Debug log
Coondinates




Windows display different navigational information and may be configured on demand (see example

below).
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Message Log window displays periodical messages coming from the receiver. While the interface mode

is NTL Binary, messages have binary format. You can see textual interpretation of their content in Message

Log window printed in blue color. If the interface mode is NMEA, received data is printed directly in Message

Log in black color.
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NavIC L5-band

2 HEADING DETERMINATION MODE (SINGLE+HEADING)

By default, master PPU channel operates in Heading+SBAS+" mode (see Chapter 3, par. 2] and

Connection _Setiings_ Windows _Tools
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processes GPS L1, L2, GLONASS L1, L2, NavIC L5, S-band and SBAS L1 (EGNOS+GAGAN)] signals. Navigation

products and accompanying information is represented in General Information window as the table.
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While operating in NTL Binary mode, configuration settings are available in Settings menu.

Heading determination mode can be switched on/off:

1.

Select the Settings/Show settings
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2. Then select the Solution parameters list box:

Track
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e In the Solution Parameters sub-section, select ‘SINGLE’ as the Solution type to switch OFF
Heading determination or select ‘SINGLE+HEADING’ as the Solution type to switch ON Heading
determination;

e Click on the Save button. Exit the Settings section.

f Settings *
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The information about 2D orientation (Heading] is displayed in the Course window, which represents
information from HDG_DATA [it is available in NMEA mode to], YPR_DEG, HVECT_DATA messages.
3. After selecting 'SINGLE+HEADING’, ensure that appropriate messages are switched ON. To do this:
e Select the Settings/Show settings/DataSet list box;

e Click on the Save button. Exit the Settings section.
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4. Wait for the FIX Status in Course window (maximum accuracy mode).
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The positioning mode is autonomous. Orientation estimates are based on determination of mutual

position of Master and Slave antennas.
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3 DGPS MODE

DGPS mode can be switched on:
1. SBAS ONis DGPS mode where only GP5+5BAS satellites will be used for navigation solutions.
Switch on SBAS ON mode:
e Select the Settings/Show settings/Solution Parameters list box. In the Solution Parameters
sub-section select ‘SBAS ON’ as the SBAS mode;

e Click on the Save button. Exit the Settings section.
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DGPS mode is indicated as ‘2" in the General Information window in Quality field and Mode field as 'D’".

SBAS satellite number and mode are also indicated in the last field of GGA message (see the picture below).



"BNTLab
L 10

Connection  Setings Windows _Tools

[ S @)= Memaeelon s @)= Tk i
- B T - v -
ure (2800 PO [ Messsges | W.m.
i PR 18504005 1620002039 456313800 7
Dot 16.11.20 HOOP [~7 SHVECT, 1890400, 5,1,6,0,33385847.90, 1743312 79, 5132125.63, 1335047.17, 1743332.75,
T 5132125.63,132802 Lol
Lottuce [33155 siarsare voor [ea oyt A
] SPELEIG 384003, 00 1 11202000 0003
Longituse (2735 28035me € Fix ode SCNGA 132803 00 5355 41455581, 027354672683 .2.06.78,261 4095, MO0 013641 -
] SGMVTG 01048114008 0006 K 2
Atituce | 2614765 m. Quality M,3,005,007,009,013,016,030,..,,,2.69,1.73,2.06°0F
] P
specd [00aabem Mose Tea1783 068 -
d i M0 37555 50 48 318 27171, €.0.08754
Come  [220 Format, biree [ATL Binay 15200 AT T
e — i —— o SSS5R470 AT 82 511212850 31 3S4T I8 74311278 w
biiriboye
s CLONASS /D 'SGNZOA, 132804.00,15,11,.2020,00,00° a0 om0 o
o ar [ L aee || |SretEmmsssoos o0 e 200000008
M) o mswe | ome ne s || R e e e e ses s Moo
. SGNVTG, 292,01 MO NI K D28
< " - n 2 2 s 1 18 SGPGSA M, 3 005,007,009, 013,016,030, 2.69,1.73,2.06°0F
" AT a0en
o a4 W Toame e e || SRS |
SCNHDG, 26504 90,040 8438 253577, 600551 :
7 50/49 m 89 0 43/ 29 @ SYPR, 1850800.5,1,6,2,0.00,25.36,240,84, 132604
SIECT 08005 1413395047 151741132 0, 5132125.58 3135947.20 7433280
0 s @ Wosws 1 e || |maEssac }
e I
5 48/45 47 288 L] 4o/41 3 o [
- sy coter: 28007708 P .
5w s m 2 sous 48 s |
2 e 1 st 12 44 3 206 3436373231204 2303237333526 M 363733333035 2645231263322 T 232363226351 Latlfude: e o
bt TETS e TAesssAeTz 325 e . - -
BeiDou 0/0 + WIS R332SR AN R aIsMeeede2? ¥ | | oy [s55s seanee | 35 oe ] [aresm o [ me
momn o B ke oo w0 - ] =) [setitn e — =
X PRN C/No  EH* Azt
= |
SoView == =
0 - n
- ° g~ /
o Course 240582
L] T
e o °
sexs 3
X PN ONo B ALC
o oNe B A %
9 436 25 207 @ |» [
wooan aw s [6)
6 am . m . ‘
o w w6 a5 207 n @ 2 ot 0000 25350
" w0
ERETR ’ i o " St () st e (ECE)
s [ane| 0 | m ) -
xm 339070 xm (13994720 a
2 am 43w Lo
™ w0 - ym [Fanszen ym [rarsszree
1 38/- - -
@ .o @ couss @ coieo @ -5evos @ nic B sais wmfsozassm | am[spaesss |

2. SBAS+ is positioning mode where all available GNSS satellites will be used in navigation solutions.
GPS satellites will get full set of SBAS corrections. Measurements based on the others GNSS
systems will get only part of SBAS corrections (for ionospheric error correction). Switch on SBAS+
mode:

e Select the Settings/Show settings/Solution Parameters list box. In the Solution Parameters
sub-section select ‘'SBAS + ON’ as the SBAS mode;

e Click on the Save button. Exit the Settings section.



While we are in SBAS+ mode SBAS satellite number is indicated in the last field of GGA message. GGA

status field will remain ‘1" (displayed in the General Information window in the Quality field). See below.
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Internal logic of NTL104 selects the best SBAS satellite to be

satellites may be tracked simultaneously.
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v 4 45/46 37 @ 24 - 0 261 T L
| = Latitude:
s 2 - 28 282 v n 49/49 35 wr
|21 wer [s3755 saarian | Bs oo | warram. o,
v 0 e o a4 ||| om0 b oo ||| “
hev 55 55 sty | cranwee o] [zmneom. = | woiavam
v 5 3738 L] m Galileo Fil - . -n 82
oo e rame ] L] [Sat kg E—rr [ gt b
e o RN GNe B A
SkyView === Course. SIS | v
B PN CMNo B ket =
330 n A 2
3 PAN  C/No B, Azt X PRN  C/Ne H, A
v 9 4331 25 207 123 42/ 28 s
o & @m w m 6 sor 25 207 ol 0000 P a8
4 [ v | W bl Kl LU B Siave Aaenna (ECEF) Wisster Antenns (ECEF)
3 a2 oM om[iassess | xm[nsrse
: wm B ue m " " »m *m
v e @ o @ couss @ s @ seoo @ nesc B -sous e[| am s

used in navigation solution. Up to 6 SBAS
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e Select the Settings/Show settings/Navigation systems list box to control SBAS satellites
manually. By default, NTL104 module tracks EGNOS and GAGAN satellites;

e Click on the Save button.

5 Settings X
GNSS_mask
Interface
GPS Glonass [ Galileo
DataSet [ BeiDou [ Navic
Navigation systems
2 X SBAS mask
Solution parameters Enable Number
PPP Controls SBAS #1 123 :I
Atmospheric Corrections SERGED IE:'
= SBAS #3 121
SBAS #4 127
Calendar settings
SBAS #5 128
Raw data #1
SBAS #6 132
Raw data #2
Firmware

‘Command builder
ConstellationControl #1
ConstellationControl #2

Save settings

Refresh Save

e Select the ConstellationControl#1 list box to change SBAS subsystems to be used

f Settings X
Signals allocation SBAS CONSTL
Interface
Primary Frequel Secondary Fregue Swa
Freasene RIS S usn
DataSet
GPs U -] |z - O SBAS #2
Navigation systems
o 8 IR
Solution parameters SBAS #3 121
BDO B - B2 - O [ ]
PPP Controls SBAS #4 (127
G E v| b - O
Atmospheric Corrections SBAS #5
Navic L5 x| |s - O
B SBAS ] - OFF - O SBAS #6
Calendar settings
Raw data #1 Save to flash and reset to make settings active!
Raw data #2
Firmware

Command builder
ConstellationControl #1
ConstellationControl #2

\

Sawve settings

T

Refresh Save




"BNTLab
L 13

SBAS satellite numbers 120...158 may be programmed on this page. Settings would have become active

only after they are saved into FLASH memory (see Chapter 6) and receiver reloaded.

3. Switch off SBAS mode (SBAS OFF] to enter regular SINGLE positioning mode:
e Select the Solution Parameters list box. In the Solution Parameters sub-section select
‘SBAS OFF’ as the SBAS mode;

e Click on the Save button. Exit the Settings section.

fa Settings X

Solution Parameters RTK settings

Interface
Solution type SINGLE + HEADING ~ RTK mode RTK KINEMATIC w7

DataSet . .
PDOP limit RTK quality | FIX -

PPP Controls Ratz 1Hz ~ Base line, cm l:l

Atmospheric Corrections SBAS mode SBAS OFF M e

GPS GLONASS [ Galileo

PPS Tracking
[ Beipou [ NawiC
Calendar settings Mode: Static & TCXO ™
Raw data #1
Raw data #2
Firmware
Command builder
ConsfellationControl #1
ConsfellationControl #2
Save settings

AN

Refresh Save

While you are in SINGLE positioning mode, tropospheric and ionospheric corrections are performed in
accordance with GNSS ICDs. Due to multi constellation support there is a variety of available correction
modes. Parameters in section Settings/Show settings/Atmospheric Corrections allow control over correction
methods. Recommended parameters are on the picture below. Refer to «GNSS-PPU-SETUP-GUIDE-6-62-

00.pdf» for details before making modifications.
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:ﬁ Settings
IONO corrections User IONO Model
Interface
Mode AUTO = al |0.465661 *le-B
DataSet
Mavigation systems Exclude mask a2 960460 *le-B
Solution parameters [Juser  [] AUTO GENERIC a3 "le-d
PPP Controls [Jeoo [J AUTO_REGIONAL b0 |79872.000000
| Atmospheric Corrections | LI RN LR b1 |65536.000000
oS Lleps [ ssas GrD b2 |-65536.000000
| GAL 1] DUAL_FR
A b3 |-393216.000000

Calendar settings
Raw data #1
TROPQ corrections |SBAS  ~
Raw data #2

Firmware

Command builder
ConstellationControl #1

ConstellationControl #2

Sawve settings

Refresh Save
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4 DIFFERENTIAL POSITIONING MODE (RTK+HEADING)

We should provide base station measurements data to make RTK positioning mode available. In this
example we will receive base station data from local VRS network via Internet. STRTOSVR utility will be used
to redirect data flow to COM229 (Interface1).

Differential positioning mode can be switched on:

1. Run strsvr.exe” utility from RTK LIB package (http://www.rtklib.com/)
[STRSVR ver24.3626
2019/12/04 08:52:53 GPST Connect Ti 0d )
Stream Type Opt Cmd Conv Bytes
[] (0)Input [TCPClent ¥ _]_] 0 0
(1) Output [Serial =] [ 0 o
0O (2) output [—3 . IS 0 0
e = Port fcom225 =] party fhone =]
2 Brote Bpe) [11520  ¥] swoms  [ie ¥
» Start | 13 Options. l Bytesze [sbts %] FowConvol None ¥
™ Output Received Stream to TCP Port [—

Cancel

=] |

2. VRS network provides data in RTCM3 format. Novatel OEMv7 data format may be used as an

alternative. Appropriate settings should be made in receiver:
[ ]

Select the Settings/Show settings/Interface list box. Make sure UART4 is set up. Click on the

Save button.

‘Command builder
ConstellationControl #1
ConstellationControl #2

Save settings

NAV DATA

Format NTLBin ~

4

NMEA version |2.3

Always send to MASTER

\

Refresh

f Settings X
Interface
Interface Baud rate Base station
DEtat UARTI 15200 | | Dataformat RTCM3 -
Navigation systems UART2 460800 | | Transport delay, ms
Solution parameters UART3
PPP Controls UART4 ns200
Atmospheric Corrections
Data flow control
PPS
MASTER UARTT ~ RTCM UART1 ~
Calendar settings
NAV DATA  UARTI ~ NOVATEL UARTI ~
Raw data #1
BASE DATA UART4 ~ NTLE UART1 ~
Raw data #2
Firmware

Save

: Required tools can be available on NTLab company’s FTP server. Link may be provided on request.
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e Select the Settings/Show settings/Solution parameters list box. In the Solution type sub-
section, select ‘'RTK+HEADING';

e Click on the Save button. Exit the Settings section.

% Settings *

Solution Parameters RTK settings

Interface

—r

(Solutl'on type RTK = HEADING i RTK mode RTK KINEMATIC i

DataSet 0o o
PDOP limit RTK quality FIX hd

sobtonprameter | s e

PPP Controls Rate 1Hz 7 Base line, cm l:l

Atmospheric Corrections SBAS mode SBAS+ ON - Fix GNSS5 mask

. GPS GLONASS [ Galileo
PPS Tracking
[ Beipou  [] MawiC

Calendar settings Mode: Static & TCXO  ~

Raw data #1

Raw data #2

Firmware

Command builder
ConstellationControl #1
ConstellationControl #2

Sawve settings

\

Refresh Save

RTK settings sub-section contains some control parameters defining RTK positioning mode. Refer to
«GNSS-PPU-SETUP-GUIDE-6-62-00.pdf» for details.
At first, receiver enters RTK FLOAT mode (Quality ‘5’):

BIES

PDOP [10 Messages:

[to | [5w0G,00635.00,275.6901,0.4562,, 15, 1000.0,4°60 =
HooE = $YPR,911000,4,1,18,2,0.00,0.46,279.69,90639 =l
o [to | |FVECT,911000,4,1,18,25,3335934.21, 1743303.65,5132140.44, 3335936, 11, 174328.41,

: 5132141.03,90639

Mo | |$51204,090690.00,0412,2019,00,00°7

R il SGNGGA,090640.00, 5355. 5883239,N,02735.4465108,E(5)17, 1.00,259.9631,M,,M, 1.0,0039}43
SGNVTG A o el b Add L

iz [s] < $GPGSA, M, 3,001,003,006,009,014,017,019,022,023,031,,,1.00, 1.00,1.00*0A
o o | |55Le5AM3,001,002,003,011,012,017,018,,.,,1.00,1.00, 1.00°%F

SGIGSAM, 3,11111rrerrer1.00,1.00, 1.00%16
- $GNHDG,090640.00, 279.6970,0. 4886, 18, 1000.0,4%6F
Format, bitrate [NTL_Binary, 115200 $YPR,911200, 4,1, 18,2,0.00,0.49,279. 70,90640
SHVECT,911200, 4, 1, 18,25, 3335934, 25, 1743303. 55, 5132140, 24, 3335936, 16, 1743298.31,
GLONASS 7/9 5132140.83,90640
$GNZDA, 090641.00,04, 12,2019,00,00%7F

FX | PRN | C/No | g, ° | Az, °© | $GNGGA,090641.00,5355.5883179,N,02735.4465198,E,5,17,1.00,259.9856,M,,M, 1.0,0039%43
$GNVTG,224.18,T,,M,0.013,N,0.025 K,D*2E

v 17 42/42 26 214 $GPGSA,M, 3,001,003,006,009,014,017,019,022,023,031,,,1.00,1.00, 1.00%0A
$GLGSA,M,3,001,002,003,011,012,017,018,,,,,,1.00,1.00,1.00%2F

v 1 4135 15 79 $GIGSA,M,3,,,,/7srr111,1.00,1.00,1.00%16

$GNHDG,090641.00,279.7045,0.4798,, 18, 1000.0,4*60

$YPR,911400,4,1,18,2,0.00,0.48,279.70,90641

4 11 44/47 35 58 $HVECT,911400,4, 1,18, 25,3335934. 28, 1743303.57,5132140. 29, 3335936. 19, 1743298. 33,
5132140.88,90641 =

- - Antar am ~me
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In some time, receiver enters RTK FIX mode (Quality ‘4’) - the most accurate positioning mode. Base

station number, corrections age and solution status are indicated in GGA messages.

BEI

Messages:
$HVECT,945800,4, 1,18,25,3335933.60,1743303.62,5132140.93,3335935.51,1743298.38, :]

I 1.0
I 1.0

5132141.53,90933
I 1.0

PDOP
HDOP
. $GPGSV, 4, 1, 16,031, 33,56,45,023,61,230,45,022, 56, 120,47,019, 23,280, 45%4C
$GPGSV, 4,2, 16,017, 18,261,47,014, 15,60, 39,003,80, 116,46,001, 26, 173, 48%4F
= R $GPGSV, 4,3, 16,006,29,312,43,095, 33,56, 43,065, 26, 173,46,081, 18,26 1, 41748
Mode $GPGSV, 4,4, 16,067,80, 116,49,070,29,312,45,009,31,237,45,073,31,237,43*7A
(= $GLGSV,5,1,17,017,24,214,41,001, 13,80, 41,011, 35,56,48,018, 47, 273, 47%6D
Quality $GLGSV,5,2,17,002,72, 35,41,010,33,46,45,075, 35, 56,44,003, 43, 279, 48*51
. $GLGSV,5,3,17,081,24,214,41,012,29, 116,46,065, 13,80, 37,066, 72,35,45%68
V,5,4,17,082,47,273,45,067,43,279,48,076,29, 116,45,019, 26, 332, 34%6E
- $GLGSV 5-5,17.083, 26, 332,39%64
Format, bitrate [NTL_inary, 115200 $GIGSV,2,1,05,0 4,40,002, 16, 147,35,004, 12,86, 35,009, 25,207, 39752

$GIGSY, 2,2,05,001,,,38*

GLONASS 7/9 $GSGSV, 1,1,04,136,25,207,38,128,11;
$GNZDA,090934.00,04, 12,2019,00,00*72

i [ prn [ cmvo | B, | Az = || | sonGGa,090934.00,5355.5884073,N,02735.4464279 E(3)17,1.00,260.0817,M, M, 1.0,0§39} 48

SGNVTG,211.62,T,,M,0.042,N,0.077,K,D*26

g 17 4141 24 214 $GPGSA,M, 3,001,003,006,009,014,017,019,022,023,031,,,1.00,1.00, 1.00*0A

$GLGSA,M, 3,001,002,003,011,012,017,018,,,,,,1.00,1.00,1.00*2F

SGIGSAM,3,,,,/rrrr00:,1.00,1.00,1.00%16

SGNHDG,090934.00,279.6757,0.4562,, 18, 1000.0,4%6F

$YPR,946000,4,1,18,2,0.00,0.46,279.68,90934

o 11 4844 35 56 $HVECT,946000,4, 1,18, 25,3335933.32, 1743303.70,5132141.01,3335935. 23, 1743298.46,

5132141.60,90934 =

7,123,28,175,42,127,24,147,38%71

v 1 41/37 13 80

. PPN amtar am ~——

Connection _ Settings  Windows _Tools
— —es —s —
General Information. [E=RE=R = Message Log [ee= Track @3 CNo [a[@)=
ue  [isass op 10 Messages: - s
e SGIGS\3,210,002,53,136,47,066,53, 136,35 067,10,120,40,068.1,78,36°52 0| «
Do [en Heoe L SGIGS\Y.310,070,30,174,38,073,25, 207 35°6C
- SGSGSVTLO4 1281111, 36 136.26,207,40,127,23, M7, 32,123, 28 75,4277 ©
Latide (53" 55 34483674 N oo 1o SONIOA 1355100 12050, 50,60T8
e SPELETIO 210551.00.1,11.2020,00,00°07
tongituce (273528 025754 € Fiumode 130 111 | SGG0153551.00,355 5742208 1.02135.4670568 415109260 6414 MM 0 00147 |

SGHVTG,258.03,T,M,0.025 N 0.04T K 022
$GPGSAM,3,005,007,008,013,015,028,030,,...190,1,00,1.00°34

e [260.6369 m. Quaiity + o . .
o B o - I ok n ath B —
— SGHHDG, 153551 651,15 292.34°TC Yl y—
cowse  [z22250 Format, bivane [NTL Binany, 15200 SIPR 4004, 36271
SHVECTIA24200,4.115,25,3335047.72, 74333592 5192126.73, 333594772 I743373.92, w
SB22673153551
s GLONASS B/ SGHZO, IS3552.001,11.2020,00,00°TA )
o B . . o || | spexemo amssz.00 1612020000004
P [ WM [ Co | B | de P PN | Cée | B° | A SGHGGA,53552.00, 5355, 5742275, M 02735 ABTOS6A,E.4 15,10, 60,6365, 0_M L0011 48
v 1 w2 om | e v om asus u s SGNVIG.222.26.T.MO.0N0.127.X.D°20
v 0 s sz 87 v 2 s e wm
Vs w2 2 om o2 s o w2 74,163553
5.25,1335947.77,74313.97,5192026.79 133584777, 7410197,
voom o s w o3 sust st e
PRI ST 40 M3 5 2 "
Hex riow: i — Y
v 8 32 w3 v w3z 45 ue
& Latitude: o[ saem, &
v 15 4644 36 300 v 21 44ps W 60 o
o PR (11 zssnzee onzcssaest | | err [srss stasesse v s soossm | [aamem. | o, |_smsamarasen.
53938 St3rs03a3430a0asOR Hed SN Tae5es 42333 ¥ | | ey (s 55 sadmerar | 35 z00asToar €| [0msem. |0, onaormerm,
. . K Beibos
o ow 8 m caseo 010 f— ) (] [t weing — = — =
MmN oM BT A - =
SheyView [el@i=] Course [EEIE] ||«
» & ®
300 60 - o Navic
© . .
— = %
~ o~
e w5 ® o o ) N
sBas 0r4 0 o © / / \ 2
PN oMo B AT \ i Al
BOPRN ONo BT At
9 s 3 207 ;] © \ / \
4y s s o \ \, / s 6 4 3 2
s w0 m N N — -
86 - 25 207 - 150 fiae] Romoso L o .
4 aps om0 - o a0
U AN () P T
1 |wa| 0 | = © ) Slave Antenna (ECEF) Master Anfena (ECEF) s x ©
o o a3 W 1339947 768 3335947.767 T
xm xm ngth 84, m
2 aps s e Baleen m
mn " 50 wm [ma3333978 wm [ansane
@ .o @ -couss @ -calo @ -Bedou @ N @ -smis xm [snawerss xm [snaiers: —

Another one NTL10X-series receiver may be used as a reference receiver instead of VRS network. Refer

to Chapter 5 to setup receiver as a source of raw ranging data.
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5 GENERATION OF RAW RANGING DATA

Navigation module can be used as a source of raw ranging data for further post processing or
differential positioning.
This can be done as follows:
1. Select the Settings/Show settings/Interface list box. Make sure, UART1 is selected in Data flow
control sub-section beside the required raw ranging data format (RTCM/NOVATEL/NTLB],

otherwise click drop-down list and select UART1. Click on the Save button.

 Settings x
Interface
Interf;
nieriace Baud rate Base station
Datiet UARTT 15200 ~|  Dataformat RTCM3 -
Navigation systems UART2 460800 Transport delay, ms l:l

Solution parameters UART3
UART4 _115200 ~ .
PPP Controls - It assigns the raw data
Atmospheric Corrections low to phy5| cal data
Data flow control channel
PPS

MASTER UARTI - RTCM UARTT -

MNAV DATA  |UARTI ~ MOVATEL |UART1T ~

BASE DATA |UART4 ~ NTLB UARTT ~

Calendar settings
Raw data #1

Raw data #2

Firmware
NAV DATA It assigns the navigation data flow
Command builder — NTLBin = to physical data channel
ConstellationControl #1 NMEA version | 2.3 -

ConstellationControl #2

Always send to MASTER
Save settings
Use ‘NAV DATA’ sub-section to

change the output format of
navigation data

Refresh Save

2. Select the DataSet list box. In the Data Set sub-section deselect all checkboxes. Click on the Save

button. After this action module stops NTL Binary periodic messages generation.



3. Select the Raw data #1 list box.
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:_ﬁ Settings

Interface

DataSet

Mavigation systems
Solution parameters
PPP Controls
Atmospheric Corrections
PPS

Calendar settings

Raw data #1

Raw data #2

Firmware

‘Command builder
ConstellationControl #1
ConstellationControl #2

Sawve settings

Data Set
I m™r [] rPOS_ECEF [] Pos_ACR_ECEF
[]eea [] rroS LLA [] Pos_acr ENU
[ Gsa [] rvEL_ECEF [] vEL_ACR_ECEF
[ esv [] RVEL_ENU
[Jzon [ rsoL_FuLL [] rsoL_atR
Ovie [ rsoL_iFuLL
[ rMc [ BPOS_ECEF [ HvecT_DaTA
[]ast [] RTIME RDATE [] ¥Pr DEG
[] Hoa [ Gsv_FuLL
[ Gns [ Gsva_FuLL
svperod
Refresh Save

In the Raw data sub-section, click the Rate drop-down list and select, for example ‘1 Hz’, or make

sure it does. Click on the Save button.

,‘_E Settings

Interface

DataSet

MNavigation systems
Solution parameters

PPP Controls
Atmospheric Corrections
PPS

Calendar settings

Raw data #1

Raw data #2

Firmware

Command builder
ConstellationControl #1
ConstellationControl #2

Save settings

Raw data

Rate

BESTPOS/1006

(@ single Sol

Latitude, = |53.92647419

O User data

Longitude, * |27.59077874

Altitude, m | 260.390

Reference time
Source System -
Tolerance, mks 500

GLO L1 slope, ns

GLO L2 slope, ns

Masks
Navigation systems
GPS GLONASS [ BeiDou
[ Galileo NaviC

Min. C/N ratio, dB/Hz

Min. elevation angle, * |10

Use RAIM

Refresh Save




"BNTLab
L 20

e Switching receiver to Base mode must be accompanied by the setting of the base antenna
coordinates. Antenna coordinates can be set either automatically (run-time position), or manually
(by entering the known antenna coordinates).

To enter antenna coordinates manually, set the User data and enter known antenna coordinates

in the BESTP0S/1006 sub-section. Click on the Save button.

a Settings b4

Raw data

Interf;

merace Rate 1Hz - Reference time

DataSet
Smoothing mode on - Source System <

Mavigation systems Reference station ID Tolerance, mks  |500

Solution parameters Extrapolate position GLO L1 slope, ns

PP? Controls GLO L2 slope, ns

Atmospheric Corrections

ops BESTPOS/1006 Masks
) (O single Sol @ User data Navigation systems.
Calendar settings Latitude, ° GPS Glonass [ BeiDou
Raw data #1 Longitude, * [ Galileo NaviC
Raw data #2 Altitude, m Min. C/N ratio, dB/Hz

Firmware

Min. elevation angle, *

Use RAIM

Command builder
ConstellationControl #1
ConstellationControl #2

Sawve settings

Refresh Save

4. Select the Raw data #2 list box. In the Raw data sub-section, set both Enable and RTCM2NTLB

checkboxes for the required data output format. Click on the Save button. Exit the Settings section.
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ﬁ Settings *
Raw data
Interface RTCM3 MOVATEL:
DataSet Enable O Enable
Navigation systems RTCM2NTIE [ RTCM2NTLB

Solution parameters

Messages Messages
PPP Controls MSM 7 RANGE ] RANGECMP
Atmospheric Corrections. [ 1w04+1012 1020 GPSEPH GLOEPH
e 1006 [ 1042 [ clocrLock BESTPOS
[ 1046 [] BDSEPHEMERIS [ ] GALINAV_EPH
Calendar settings
1041 IRNEPHEMERIS [ IoNUTC
Raw data #1
Raw data #2 1t
. Enable O
Firmware
Command builder Messages
ConstellationControl #1 [ rrk_oBs GLO _EPH
ConstellationControl #2 RINEX 085 L] GPS._EPH
[] GaL_EPH
Save settings
[] 80O _EPH
IRN_EPH

After these actions, module stops the NTL Binary periodic messages generation and starts the raw data
flow generation into the physical data channel (UART1 COM227). This can be seen by the changing Byte counter

in Message Log window.

Comnection  Settings  Windows _Tools

= [@) = Message Log [e@= o o @)=
poce ' Messages: - o s
SGIGSA M3 002,003,004 006 009, LOG0.57,0.85°28 o )
Hooe 04 SGNHDG, 533550.00,0,0000,0.0000,0,0000.0,0.0,0°7A
SYPR846200.0,100,..93550 "
voor 09 SHVECT886200,0100,....
SGNZOH, 093551.00,17,113620,00,08°75.
FixMode [ SPELEN0 150551.00,17,112020,00,00°01 B
e Sy :I SGNGGA 093551.00,5355.5743442 N,02735.4666133 £ 1,19,0.61,262.1968 M_M 0.0, 013643
s
Counse 308.000" Format, bitrate [NTL Binary, 15200 -.f -F2 GLONASS
@
Ges 7110 GLONASS /0
T . . . 020,00,00°02 «
o M| e L] = o PN CMo | B A= STA3267,N, 02735, 4667297 E,1, 19,0.61. 262,35 11 M, M,0.0,0136*4D
PR w0 7 o4 ;s sm & s SGNVIG308.06.T. M.0.0KLM 00564720
! R ’ “ ’ “ o SGPGSAM, 3,001,003 004, 009,013,022, 031 2|
v oz 4 s 3 v |1 awas 20 | e :
35 [ R T R B
o L] 40/ L] 274 v 23 4 30 224 SYPR B46600,0,1,0,0,.
SHVECT 8866000100, 93552 - s Galieo
7o W 2% v 24 e 45 am &
v 4 ayss | v aeas T 2w w
Hex Flow: Byte counter; [6.12182¢+06 Sage o
o 3 53/49 60 ne v 9 46/49 34 49 nole - = .2 2
s Tl v " . Ll Latitude: Longitude: Atituge: o 02404 m. )
00000 ner (5355 saaraase n | b5 2nocoses € s e | owerm |
6 4ya4 3T 305 s " 24 m 20000 o
ncv 33 55 saasosoz u | bs anoosmee- € 2eessim e oome |
v 9 4545 36 | 241 Galdeo 0/0 File rame | | | Start writing s 82 BeiDas
% 4 a9 MoomN oNe BT AL
ShyView F=nEc
BeiDou 010
3 »
PN ONe B, 2,
0 @ ® s m-s Navic
@ @ @
a8 U v
Wavic 516 seas 0 ® g 8
PN ENe B Az B PRN ONo B Az ® @ @
¥ 9 46/42 25 207 136 36/ 25 20 @ ™ I‘T,) L) L] 2 L] L L] 4
PR 1 m PRI TRNP PR ® » @ u e
B4 3 4073 2 ne 128 36/ n 19 e =
® ® ® Slave fatenna (ECEF) Mastes Antens (ECEF) satus v w
. 3
1| ® o nm [353504n.002 ] xm[3s5e8a7s ] Lengthmm ]
v 2 a3 W M P 10 50 m o
v 4 w2 w8 @ o5 @ -covss @ s @ -sevos @ -nevc B -sans ] 3132125500 I
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RTKNAVI tool from RTKLib package (http://www.rtklib.com/) may be used to visualize and write raw

ranging measurements. RTKNAVI does not support standard and precise positioning algorithms with NavIC

signals (RTKNAVI can't visualize NavIC data).
Below is an example of NTL104 configuration for transfer NOVATEL data from COM227 to TCP/IP port

by NTL Browser.

1. Select the Tools/Raw_Data_Grabber section

Connection  Settings Windows = Tools

General Information

Raw_Data_Grabber

e
Date 17.11.20
Latitude 53° 55' 34.450602" N

Longitude |27° 35' 28.003782" E
Altitude 262.3511 m.
Spec

Course 308.080

= = Message Log

PDOP 11 Messages:
$GIGSA,M,3,002,003,004,006,009,,,...,1.06,0.57,0.85°29

(e $GNHDG,093550.00,0.0000,0.0000,0.0000,0,0.0,0°7A
SYPR,B46200,0,1,0,0,,,,93550

VDOP SHVECT,846200,0,1,0,0,,,,,, ,93550

) $GNZDA,093551.00,17,11,2020,00,00+75

FrLiEiE SPELE11D,150551.00,17,11,2020,00,0001
SGNGGA,093551,00,5355.5743442 N,02735.4666133,E,1

Quality l:l SGNVTG,344.47,T, M,0.037,N,0.069, K, &+28
$GPGSA,M,3,001,003,004,009,019,022,031,,,.,1.12,0.61,0.

Mode $GLGSA,M,3,001,008,009,010,017,023,024,,,.,1.12,0.61,0.

Format, bitrate |NTL_Binary, 115200

CIANACS A

SGIGSA,M,3,002,003,004,006,009,,,,,,,1.12,0.61,0,94%25
$GNHDG,093551.00,0.0000,0,0000,0.0000,0,0.0,078
SYPR,B46400,0,1,0,0,,,,93551

SHVECT,B46400,0,1,0,0,,,,, 93551

2. Enter Port number in TCP/IP port sub-section. For example, number 5001. Click on the Start

writing button.

Connection  Settings Windows Toals

General Information = &= Message Log = [@ =] Track
e b ] | mewess
— rE— ‘5G\GSAJM,3,DDZJDDS,DM,DDB,DDEJ,,,4,,,|.DEJD.57JD.BE'29 ~
bz iEe? ~ £ = ,0.0000,0.0000,0,0.0,0°7A
50
Latitude N VDOP Raw_Data Grabber [E=RE=R= 193550
. I020,00,00+75
Longitude |27 35° Foc Molf] [ 2™ Tow data tox 20,00,00°01
O file p743442 N,02735.4666133,E,1,19,0.61,262.1968 M,,M,0.0,0136%43
Atude Qi 0063, 428
Specd Mode | riename
Course  [308.080° Formal
@ TCP/IP port w
93551
GPS 7/ n
Port number |5001 TCP/IP clients: D 020,00,00°76
FX PRN C/No El, Az, FX [020,00,00°02
. 5743267,N,02735.4667297,E,1,19,0.61,262.3511,M,,M,0.0,01364D
a1 | azra S 4 Start writing )N, 0.056,K, 4720
- 2140 21 8 - 09,019,022,03 2,0.61,0.94%33
. . 10,017,023,02 2,0.61,0.9472A
¥ 22 4 45 23 ¥ 06,009,,,.., 94725
SGNAUG,U93552.00,0:0000,0.0000,0.0000,0,0.0,0°78
v 9 40 19 274 o 23 30 224 SYPR,846600,0,1,0, 552
SHVECT,846600,0, .. .93552
7 4 259 v 24 48/48 45 | 22
v
v 4 | 49555 7 223 v 290
Hex Flow By counter: Single
v 3 (5349 69 T8 v 9 49
1 BB7463d973b400ad7a3703046704 ~ tude:
v 37/4 7 3 v 0 12 041000021 00020 Latitude:
: oo
. 305 P - . 000da0474413da37541ec51d13dB72958c396dScclaablal b 33fb5745a41c REF |53 55' 3447023
8 0010 213¢baas0076ch429dclar237F3bdbact 1| rev [53 55 3445960
4574 3 a 0/0 i iti
v 9 5/45 2 Galileo 0/0 File name Start writing P mp——
When configuring RTKNAVI to receive and record NOVATEL data from the TCP/IP port, it

recommended the following steps:

1. Run the rtknavi.exe® utility.

: Required tools can be available on NTLab company’s FTP server. Link may be provided on request.
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2. Then configure it, as shown in Figure below:

RTKNAVI ver.2.4.3 b29

200 Input Streams

Figure below shows, the rtknavi.exe utility calculates the receiver position.

accepted and processed.

x | 1 [fogne00000 o[ L |
Input Stream Type Opt Cmfd Format pt hd hd
(1) Rover [rcp client v o [ [ovatel cems | .. | ‘
[1(2) Base Station [ S€M RTCM 2 ~
I t . y Log Streams
[1(3) Correction TCP Server .. | TCP Client Options x °9 / x
NTRIP Client
Transmit NMEA GPGGA |5ia Server Address Port Log Stream " Type Ot 0
OFF 000 0.000 |Ioa|host w " 5001 {6) Rover File h Output Event
Mo t User-ID Password [[1(7) Base sStation Serial ~
[148) Correction Serial ~
String Log File Paths
N: . \ | \WTL_TESTING\WTL104\NOVATEL \1Hz_01 =]
% [e= N
He [ qipe o s [] 64bit oK & ]
N [OTime Tag Swap Intv vlH o2 oK | Cancel |
Age: 0.0 s Ratio: 0.0 #5at: 0 \—I l i 1 =
Options x "
Settingl Settng? Output Statistics Posiions Fles  Misc
Paositioning Mode 30
Fregquendies [ Filter Type L1H2H5  |Forward
20)
Elevation Mask (%) / SNR Mask (dbHz), |:|
Rec Dynamics f Earth Tides Corretion OFF ~ ||OFF ~
<l p
Ionosphere Correction Broadcast s
o 5
Troposphere Correctio Saastamoinen ~
& )
W Start | sateliite Ephemeris/Zlock Broadcast g # Options... || Ext |
SatPCV [ fRecPcv [ |PhwU [ |RejEd [JRAIMFDE [ |DBCorr
Excluded Satelites (+PRN: Induded) | rd
610 | [JGaliles [] QZS\Ij seAs [ BeiDc[ IRNSS
| | e [ M [ e |

So, raw ranging data is

RTKNAVI ver.2.4.3 b29

| 2020/11/17 12:59:11.0 GPST

1 |NO00-E-00800 o [t ]

N: 53° 55" 34.4274"
E: 27° 35" 28.0733"

Lat/Lon/Height - || Rover:Base SNR (dBHz) - -
GR
50
40)
30)
Solution: SINGLE ‘ 20
05 07 09 16 30 il 12 19

256.002 m
u.

£

(1) localhost

e

@& Mark...

& Plot

4+ Options... Exit
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3. Convert the NOVATEL raw ranging data we have already written into RINEX format to check ability
of NavIC measurements:
e Run the rtkconv.exe” utility;

e Select source file and data format;

¥4 RTKCONV ver.2.4.3 b29 — =
[time Start (GPST)  ? [ ime End (GPST) 7 interval Unit
2000/01/01 | = |00:00:00 | = |2000/01/01 |5 00:00:00 | = |1 s |24 H
Ve[l
Format

O .. | NovAtel OEM& ~

RINEX OBS/NAV/GNAY/HMAY QNAV/LNAY and SBS
E:\NTL_TESTING\NTL 104\NOVATEL 1Hz_01.0bs

E:\NTL_TESTING\NTL104\NOVATEL\1Hz_01.nav
E:\NTL_TESTING\WNTL 104\NOVATEL\1Hz_01.anav
E:\NTL_TESTING\NTL 104\NOVATEL \1Hz_01.hnav
E:\NTL_TESTING\WTL 104\NOVATEL\1Hz_01.gnav
E:\NTL_TESTING\NTL 104\NOVATEL | 1Hz_0 1.Inav
E:\NTL_TESTING\NTL 104\NOVATEL \1Hz_01.cnav
E:\NTL_TESTING\NTL 104\NOVATEL \1Hz_0 Linav

[ E:\NTL_TESTING\NTL 104\NOVATEL \1Hz_01.sbs

EIE]

I o o o Y

2020/11/17 12:58:54-11/17 13:41:47: 0=2574 N=46 E=521 ?

| & Plot... || Process... || £+ Options. .. || P Convert ||

e Setup Options as on the picture below. Click on the ‘0K’ button.

x|
RINEX Ver [ERERMNY] I SepNAV Station D [0000 [~ RINEX2 Name
RunBy/Obsv/Agency | | |
Comment I
Maker Name/#/Type I I |
Rec #/Type/Vers I [ I
otspe | [ |
ApproxPosXYZ [~ [0.0000 fo.0000 Jo-0000
Ant Delta HEE/N fo.0000 f0.0000 [0.0000
WScanb@Types [~ HalfcycCorr I~ IonoCorr [~ Time Corr I~ Leap Sec

telite Sy Exduded Satelites

WGPSFGLOF\GAL(QZSI_SBS I_BDSWIRNII—
ation Types— | Fre i 1

FMCFLFDW S WT;?%{LS/W L6V L7V L8V L9 Maskl

Receiver Options I \

Time Torelance (s) [0.005  Debug [oFF ¥ oK | Cancel |

e Click on the ‘Convert’ button.

* Required tools can be available on NTLab company’s FTP server. Link may be provided on request.
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NavIC measurements present in resulting *.obs file:

I 4 39844294.635 1563575681.681 -101.42% 41,000

I 3 40450715.555 158737298.211 -56.321 46.000

I 2 37629347.169 147665639.482 593.535 44.000

R 1 22675266.669 121212282.968 -3956.401 39.000 22675270.029 94276290.838 -3077.207 40,000
R12 19375941.032 103518827.751 1336.411 53.000 19378941.567 80514611.023 1039.453 52,000
Glé 23704282.6867 124566835.544 -2711.733 37.000

R19 22868709.585 122332289.459 -1051.357 31.000 22868710.581 95147331.607 -817.090 34.000
> 2020 11 17 12 58 55.0000000 0O 16

R 3 21239869%.342 113698675.981 3380.613 48,000 21239868.361 §8432288.345 2629.378 47.000
R11l 20564356.683 1098859696.862 -26T76.160 48.000 20564357.395 85469769.224 -2081.443 51.000
R 2 19026725.641 101530256.253 -188.361 47.000 19026726.737 T78967969.530 -146.525 53.000
G30 21285011.446 111853504.58 2118.853 50.000

G 21313340.621 112002355.546 -2200.695 48,000

G 7 20722646.311 108898237.826 267.858 51.000

G 5 21944917.036 115321321.75& 1982.150 49.000

G 2 24531261.845 128912€69.172 -2275.898 32.000

I 6 38592582.743 151445629.166 33.510 42.000

I 4 35844320.506 156357683.209 -101.444 42.000

I 3 40450729.903 158737354.506 -56.280 46.000

I 2 37629195.876 147665045.774 593.488 44.000

R 1 22676006.503 121216239.361 -3956.604 3%.000 22676010.140 G4279368.020 -3077.622 41,000
R12 19373650.926 103517491.729 1335.5384 53.000 19378691.465 80513571.899 1033.767 52.000
Gleé 23704798.735 124569547.491 -2712.336 38.000

R1% 22865906.08 122333340.703 -1051.819 32.000 22868907.096 95148149.21¢6 -817.787 33.000
> 2020 11 17 12 58 56.0000000 O 16

R 3 21239238.358 113695295.5%88 3380.268 47.000 21239236.872 88429659.167 2629.122 47.000
R11 20564857.526 109892373.225 -2676.790 49.000 20564858.237 85471850.843 -2081.501 50.000
R 2 19026761.002 101530444.939 -189.095 §.000 19026762.100 T8968116.285 -147.113 53.000
G30 21284608.279 111851385.939 2118.415 49,000

G & 21313759.422 112004556.362 -2201.056 47.000

G 7 20722595.36%9 108897970.124 267.345 51.000

G 5 21944539.904 115319339.914 1981.544 49,000

G 2 24531694.947 128914544.740 -2276.459 32.000

I & 38592584.164 151445595.4%55 33.560 42,000

S-band measurements are not converted by RTKCONV. Some custom tools should be developed to get

this data in RINEX format.
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6 NON-VOLATILE FLASH

All receiver settings made in NTL Browser will be lost after the next power off if they are not saved into

non-volatile memory. NTL104 module allows two sets of controls to be saved into FLASH.

Follow these steps:

1.

2
3.
4

Select Settings/Show settings/Save settings list box;

Enter textual tag for current scope of control parameters (optionally). Click on the Save button.
Select a name for current scope of controls: SET1 or SET2. Click on the Save button.

Select a set of controls to be loaded (active set): SET DEFAULT or SET1 or SET2. Click on the Set

button.

] Settings x

Save settings

Tag for current settings:  (Only_NaviC /Save

Sawve settings as: SET1 —=——"Save

Interface

DataSet

MNavigation systems
Active settings: SET1 —=—p Sef
Solution parameters
PPP Controls
Atmospheric Corrections
pPS

Calendar settings

Raw data #1

Raw data #2

Firmware

Command builder
ConstellationControl #1
ConstellationControl #2

Sawve settings

Refresh

The saved settings will be restored the next power on of the module and will be used when the receiver

is started.

Note:

To recover factory settings, select SET DEFAULT as Active settings. Click on the Set button, then

Refresh button. Exit the Settings section. Select Settings/Force restart/Hardware to restart the

NTL104 module.
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CONTACTS

For complete contact information visit us at www.ntlab.lt

Head Office

4th floor, 41 Surganova str., 220013 Minsk, Republic of Belarus
Tel.: +375 17 290 09 99

Fax: +375 17 290 98 98

e-mail: ntlabl@ntlab.com, sales(dntlab.com

EU Branch Office

NTLAB, UAB

évenéioniq g. 112, Nemenciné, LT-15168 Vilniaus r., Lithuania
Tel.: +370 6 169 5418

e-mail: sales(@ntlab.lt
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