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Septentrlo' CHAPTER 1. INTRODUCTION

1 Introduction

You made an excellent choice buying the Septentrio Altus Network Rover.

Don’t drop the call!

\
))}

Don't lose time with dropped calls. Your connection for differential
correction reception is secure with the Altus NR3. It has been designed
with a dual-antenna cell modem to optimize call retention.

Despite its on-board smarts and wireless technologies, the Altus NR3
weighs only 820 grams with a diameter of only 167 mm.

Work all day

The batteries of the Altus NR3 are hot swappable so with two batteries in
the device and two spare, you'll have enough power to see you through the
working day and beyond. The charger and batteries are non proprietary
so it is easy and inexpensive to keep spares.

Use your existing phone or tablet

The Altus NR3 can communicate with any device with a WiFi radio. Simply
connect to the Altus NR3, open your browser and your Altus NR3 is
configured within minutes.

The Altus NR3 has been designed specifically for ArcGIS Online users
to add highly accurate positioning information to their databases using
PinPoint-GIS Web and App: Septentrio’s GIS framework. Alternatively,
you may use the Altus NR3 with industry-leading survey software such as
SurvCE.

Works in any network

The Altus NR3 works within all types of RTK networks. Its auto detect
function is able to detect the correction type!
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448 hardware channels for multi-frequency, all-in-view RTK positioning

Integrated 4G LTE (B3, B8, B20), 2G Dual Band GSM/GPRS/EDGE Modem (EU 4G variant)
Integrated 4G LTE (B2, B4, B5, B12, B17), 3G UMTS/HSPA, 2G Quad Band

GSM/GPRS/EDGE + HSPA Modem (NA 4G variant)

Integrated WiFi 802.11 b/g/n

Integrated Bluetooth 2.1 + EDR/4.0

PPP (Lband)

Web Interface configuration

Hot-Swap Li-lon Batteries

Onboard 16 GB Memory

Onboard GIS collection using PinPoint-GIS

448 Channels with support for GPS (L1, L2, L5), GLONASS (L1, L2, L3), GALILEO (E1, E5ab,

AltBoc), BEIDOU (B1, B2), IRNSS (L5), QZSS (L1,
Standalone positioning modes.

Navigation performance

Horizontal
Standalone 1.2m
SBAS (WAAS, EGNQOS, MSAS) 0.6m
DGPS 0.3m
PPP (SECORX C) 4cm
PPP (SECORX D) 6cm

RTK (Fixed) 0.6 cm + 0.5 ppm

L2, L5) and RTK, PPP, SBAS, DGPS and

Vertical

1.9 m

0.8 m

0.7m

6cm

9cm

Tcm+ 1 ppm

The Altus NR3 can be mounted on a standard survey rod with a 5/8” thread.

'Some of these features might require a payable permission
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This section provides information regarding Warranty and Customer Service. Septentrio NV
reserves the right for improvements and changes to this document, products and services
without notice or obligation.

Septentrio provides a two-year warranty for the Altus NR3 receiver, free from defects in
materials and workmanship, from the date of sale on the invoice of the original buyer. A
ninety-day warranty is provided for the cables and other accessories. Firmware upgrades
are free for life. Software support is free for one year from date of purchase.

The warranty does not cover:

Defects due to accidents, abuse, misuse, negligence, abnormal use or any other
non-recommended use.

Defects due to environmental conditions that do not conform to Altus NR3
specifications.

Defects due to improper installation or operating procedures.

Defects due to modifications, alterations, or changes not made in accordance with the
Altus NR3 User Manual and other technical documentation or directly authorized by
Septentrio NV.

Normal wear and tear use.

Shipping damage.

Third party software included with the product, other than the warranty of the original
manufacturer to the extent the manufacturer permits.

if Please note that the warranty is void if the Altus NR3 has been tampered

with or opened.
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For first-line support please contact your Septentrio dealer. For further information, please
consult the Septentrio support website for documentation and firmware upgrades or the
Septentrio Technical Support group:

@ http://www.septentrio.com

@ support@septentrio.com

Europe

Septentrio NV Phone: +32 16 300 800
Greenhill Campus Fax: +32 16 221 640
Interleuvenlaan 15i, sales@septentrio.com
3001 Leuven,

Belgium

North and South America

Septentrio Inc. Phone: +1 310 541 8139
Suite 200, sales@septentrio.com
23848 Hawthorne Blvd.

Torrance, CA 90505

USA

Asia-Pacific

Septentrio Phone: +86 186 163 10 905
Room 401, Tower B, Shanghai Digital
Industry Park

1018 Dong Sanligiao Rd

Pudong District

Shanghai (China)

sales.cn@septentrio.com

Septentrio Phone: +81 80 3247 7173
Arcaden Shinyokohama 2F sales.jp@septentrio.com
222-0033 Kanagawa-ken

Yokohama-shi, KANhoku-ku

Shinyokohama, 2 Chome-12-25

Yokohama (Japan)
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Receivers of the Altus NR3 family carry the CE mark and as such
are compliant with the 2004/108/EC-EMC Directive and amendments,
2006/95/EC-Low Voltage Directive, both amended by the CE marking
directive 93/68/EC.

With regards to EMC, these devices are declared as class B, suitable for
residential or business environment.

This device meets the EU requirements (1999/519/EC) and the
International Commission on Non-lonizing Radiation Protection (ICNIRP)
on the limitation of exposure of the general public to electromagnetic
fields by way of health protection. To comply with the RF exposure
requirements, this equipment must be operated in a minimum of 20 cm
separation distance to the user.

ROHS/WEEE Notice

Altus  NR3 receivers are compliant with the latest WEEE,
RoHS and REACH directives. For more information see
www.septentrio.com/en/environmental-compliance.
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FCC Regulations

This device complies with part 15 of the FCC Rules?. Operation is subject to the following
two conditions: (1) This device may not cause harmful interference, and (2) this device must
accept any interference received, including interference that may cause undesired operation.

Changes or modifications not expressly approved by the party responsible for compliance
could void the user’s authority to operate the equipment.

This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation. This
equipment generates, uses and can radiate radio frequency energy and, if not installed
and used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the user
is encouraged to try to correct the interference by one or more of the following measures:

+ Reorient or relocate the receiving antenna.

* Increase the separation between the equipment and receiver.

+ Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected.

+ Consult the dealer or an experienced radio/TV technician for help.

FCC RF Exposure Compliance

This equipment complies with radio frequency (RF) exposure limits adopted by the Federal
Communications Commission for an uncontrolled environment. This equipment should be
installed and operated with minimum distance 20 cm between the radiator and your body.

“Not applicable to the EU 4G variant
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IC Regulations

RSS-Gen 7.1.3

This device complies with Industry Canada license-exempt RSS standard(s)®. Operation is
subject to the following two conditions:

(1) this device may not cause interference, and

(2) this device must accept any interference, including interference that may cause
undesired operation of the device.

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils
radio exempts de licence. L'exploitation est autorisée aux deux conditions suivantes:

(1) 'appareil ne doit pas produire de brouillage, et

(2) l'utilisateur de l'appareil doit accepter tout brouillage radioélectrique subi, méme si
le brouillage est susceptible d'en compromettre le fonctionnement.

IC RF Exposure Compliance (MPE)

This equipment complies with IC RSS-102 RF exposure limits set forth for an uncontrolled

environment. This equipment should be installed and operated with minimum distance
20 cm between the radiator and your body.

Déclaration d'exposition aux radiations
Cet équipement est conforme aux limites d'exposition aux rayonnements IC établies pour un

environnement non contrblé. Cet équipement doit étre installé et utilisé avec un minimum
de 20 cm de distance entre la source de rayonnement et votre corps.

*Not applicable to the EU 4G variant
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Statement 1/WARNING: IMPORTANT SAFETY INSTRUCTIONS

This warning symbol means danger and indicates that you are in a
situation that may result in body injury and physical damage. Before you
work on any equipment, be aware of the hazards involved with electrical
circuitry and familiarize yourself with standard practices for preventing
accidents. Use the statement number provided at the beginning of each
warning to locate its translation in the translated safety warnings that
accompanied this device.

Statement 2/WARNING: The power supply provided by Septentrio should
not be replaced by another.

Statement 3/WARNING: Ultimate disposal of this product should be
handled according to all national laws and regulations.

Statement 4/WARNING: The equipment and all the accessories included
with the product may only be used according to the specifications in the
delivered release note, in the manual and in all other documents delivered
with the receiver.

Statement 5/WARNING: Never place the equipment or its batteries in an
environment where the specified maximum storage temperature can be
exceeded.

> B b BBk P

Statement 6/WARNING: The outside of the instrument may be cleaned
using a clean, lightly dampened cloth. Do not use any cleaning liquids
containing alcohol, methylated spirit, ammonia etc.

CHAPTER 1. INTRODUCTION
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2 Altus NR3 Overview

2.1 Shipping case contents

One Altus NR3 system includes the following items:

Item Purpose

(Part Number)

Altus NR3 GNSS network rover for survey and GIS
(410222) applications

USB Cable . . .

(214100) Configuration via USB

Four Li-lon Batteries .

(215344) Powering the Altus NR3

Battery Charger 4-channel external battery charger with

(EU:215498, UK:215499, AU:215500, US:215501)  cable connection to wall plug

Figure 2-1: Standard items included with Altus NR3 delivery

;"\
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Item

(Part Number)
CBL_Altus_NR3_COM
(214995)

CBL_Altus_NR3_COM_PWR
(214969)

NMEA-BT-NR3
(215258)

AC wall adapter
(EU:214870, UK:214871, AU:214872, US:214873)

CHAPTER 2. ALTUS NR3 OVERVIEW

Purpose

DB9 Serial RS232 Male connector ideal
for external radio communication

DB9 Serial RS232 Female connector
and open-ended power connector
(supply range: 9-30 VDC)

Bluetooth to bluetooth dongle for iOS
support with Altus NR3 (ideal for usage
with Collector for ArcGIS)

110-230V to 12 V adapter/wall charger
with power cord for Altus NR3
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2.3 Altus NR3 design

2.3.1 Front Panel

The Altus NR3 has an intuitive front panel with status LEDs and a central power button.

N>l

@ @ Diff .
oF

Altus NR3

=0
:
o

3

Figure 2-2: Altus NR3 Front Panel

The table below provides an overview of the LED indicators. A complete description of their
behaviour can be found in Section A.2.
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Function

Battery Power Level

.' WiFi On/Off

m Cellular Modem Status

Position Mode

Differential Corrections

Data Logging

CHAPTER 2. ALTUS NR3 OVERVIEW

Indication

Battery Power level (Green to Red)

solidly lit = battery is in use,

blinking = battery is not in use

Bluetooth is off (not lit),

Bluetooth is on but not discoverable (blue, blinking
fast),

Bluetooth is on and discoverable (blue, blinking
slowly)',

Bluetooth is connected to an external device (blue)

WiFi is on, receiver is in Access Point mode but no
devices are connected (Green, blinking slowly),

WiFi is on, receiver is in Access Point mode and
devices are connected (Green),

WiFi is on, receiver is in Client mode but is not
connected (Orange),

WiFi is on, receiver is in Client mode and is connected
(Green),

Wifi is off (not lit)

The cellular modem is not in use (not lit),
connecting (orange),

connected (green) or

there is an error in the connection (red)

The reported position is RTK Fixed (green),
Stand alone (red),

any other mode (orange) or

no position can be calculated (not lit)

Differential Corrections are being received (Green) or
differential Corrections are not being received (not lit)

Logging is disabled (not lit),
active (green)

"There may be many devices paired with the receiver but the LED will only be continuously ON when the

emulated serial port is open.
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Power Button Functions

As well as turning the Altus NR3 off and on, the front-panel power button can also be used
to toggle WiFi and internal logging as described in Table 2.3-2.

Altus NR3 power status User Action Effect
CLICK
While the device is off @ Switches on the Altus NR3
HOLD

@ Resets the device to factory default

4 seconds or more

C ot Toggles the Wi-Fi radio on and off

While the device is on @ @ “ .

Toggles logging on and off

El e@®eo

The LED only switches on if
messages have been selected for

logging

HOLD

@ Powers off the device

2 seconds or more

Table 2.3-2: Altus NR3 power button functions

;"\
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2.3.2 Location of Batteries and SIM card

e The Altus NR3 contains two battery bays. The positive contact for the batteries is that
nearest to the front label.

e The SIM card slot is located under the left battery bay and has a watertight cover.
e Only a micro SIM card will fit into the slot.

SIM card slot

Figure 2-3: Underside of the Altus NR3 indicating the location of the SIM card slot

Closing the battery door

Figure 2-4: Closing the battery door

e Press firmly at the position indicated by the grey arrow to lock the battery door.

e The battery door is only latched after a firm click is heard.
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2.3.3 Altus NR3 Connector

The Altus NR3 has one 9-Pin Lemo connection socket on its underside as shown in Figure 2-5.
When connected to the AC Adapter?, this will power the device. It is recommended not
to leave the batteries inside the unit when powering the device using the AC Adapter
Connecting the USB cable allows for communication with the Altus NR3 and transfer of
logged data files.

Figure 2-5: Altus NR3 Port 1 Connection

2The AC Adapter is an optional item
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3 Getting started with the Altus NR3

An Activated Micro SIM Card

e In some countries a PIN and PUK code are required to use the SIM card. If so, make
sure you have the codes at hand.

e To establish a data connection, an Access Point Name (APN), user name and password
are needed. If you do not have this information, you need to request it from the
telecom provider.

An active RTK (NTRIP or TCP/IP) service

e A subscription for a (NTRIP or TCP/IP) correction service or an Altus NR3 Base receiver
for getting corrections (not applicable to the Altus NR3 Base model)

Charged Batteries

e Make sure you have two charged batteries.

e Empty batteries may take three to four hours to charge.

An Altus NR3 Wall Charger

e As an alternative you can power the Altus NR3 using the wall charger when configuring
the Altus NR3.

A WiFi or USB connection to a phone, tablet or computer

e A WiFi enabled device can be used to configure the Altus NR3 using the Web Interface.

e Any device with a USB port can also be used to connect via the Web Interface and
configure the Altus NR3.

An ArcGlIS Online subscription for the PinPoint-GIS

e Using Septentrio’s PinPoint-GIS Web you will be able to perform GIS data collection
which synchronizes directly with ArcGIS Online.

e For subscriptions to ArcGIS Online please visit https://www.arcgis.com
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Turn off the Altus NR3 to install or remove the SIM card. Damage to the SIM
card may occur if installed or removed while the unit is powered.

1. Place the Altus NR3 on a flat surface with its battery compartments facing up as shown
in Figure 2-3

2. Open the SIM card compartment via the battery compartment

3. Place the micro SIM card face down in the SIM card compartment and slide it gently
towards the front panel of the Altus NR3 until a click sound is heard

4. Gently close the SIM card compartment

1. Place the two batteries in their compartments with the positive ends pointing to the
front panel of the Altus NR3

2. Close the two battery doors. The doors click audibly when latched.

3. NOTE: when working at temperatures below -20Af C / -4AF F and above +50AF C / 122AF
F the device needs to be powered via an external power supply, such as the AC adapter.

Click the power button once to switch on the Altus NR3.

e |t takes about 20 seconds for the Altus NR3 to fully boot up
e |tis advised to avoid pressing the power button during the start-up sequence

e The front-panel LEDs will follow a boot sequence on start up and will not indicate their
correct status till the unit has fully booted
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The easiest way to configure the Altus NR3 is using the Web Interface over WiFi.

1. If the WiFi radio is already switched on, the WiFi LED will be lit (green)

2. If the WiFi LED is not lit, press the Power Button twice briefly. The WiFi LED will switch
on, indicating it is now active.

3. If the WiFi LED is orange, the receiver is configured as a WiFi client and you will only be
able to connect to the unit using the USB cable

Figure 3-1: Press power button twice to toggle WiFi on and off

Turn off WiFi to save power

The WiFi modem consumes power when it is switched on. You can extend the duration of
one battery charge by turning the WiFi off when it is not needed. Switch the WiFi modem off
by pressing the power button twice or by using the on/off toggle button in the Overview tab
of the Web Interface as shown in Figure 3-2.

WiFi 1
X : @HP 192.168.20.48
)
IP: 192.168.20.1

Figure 3-2: WiFi On/Off toggle button in the Overview tab of the Web Interface
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The Altus NR3 can be fully configured and monitored using the Web Interface. Any WiFi
device that supports a web browser can connect to the Altus NR3 via the Web Interface.

The Altus NR3 identifies itself as a wireless network or an access point by default. The
procedure to connect to the Altus NR3 over WiFi is given in the steps below.

1. Wait till Altus NR3 has fully booted after switching on (about 20 seconds).

2. Make sure that the front-panel WiFi LED is lit indicating WiFi is enabled. Section 3.2.4
describes how to turn on the WiFi.

3. On your device, find the wireless network named Altus_NR3-Serial Number' where
‘Serial Number' is the 7-digit serial number of the Altus NR3. No password is set by
default.

4. Open a browser and type the IP 192.168.20.1 or altusnr3/ in the address bar. The
browser will open the ‘Overview’ page of the Web Interface shown in Figure 3-3.

Receiver ACCuracy
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- | | | | ol Cedudar M Bottery 2
s T L e —
y Armware: 1.3 glongituce: 0.005m = WA 4 Corections
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m AT l N R I e | R T e l e SR
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: ——  SioHass!
_— 7)
— 3 )
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RTK Fixed IRNSS (Basmon: 0, Track: 11
Cellu
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[ F
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2
152.168.20.1
Blustooth
X
[ ]
Digcoverabie
Data Streams
______—————_” @::;r {IRRTCMYS 1.26kE/5)
_"'"—-—-...._______ i D1 (Dul-SBF 1.68KE/E)
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Figure 3-3: Web Interface Overview Tab
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4 Configuring the Altus NR3 as a rover

For the Altus NR3 to operate as a rover and accept differential correction data from a Base
station, check that Rover is selected in the ‘Mode’ field of the ‘Position Mode’ window in the
‘GNSS" menu as shown in Figure 4-1. This is the default operating mode of the Altus NR3.

s _| fon | | |

GNSS > Position M{

StandAlone

SBAS %
DGPS i
Static position |auto v

Local Coordinate Operation

Coordinate operation NETWORK v
Local Easting-Northing-Height (ENH) Transformation ® none ' It1

—# Advanced Settings—
_ostaut_ or.

Figure 4-1: By default, the Altus NR3 is configured as a rover with all positioning
modes enabled

The format of the differential corrections output by the base station should be compatible
with that acceptable by the rover. In the ‘Corrections Input’ window of the ‘Corrections’ menu,
you can configure the Altus NR3 to only accept differential corrections of a particular format.
The default ‘auto’ setting will accept correction data of any format.



;"\

~
‘ °
? septentrlo CHAPTER 4. CONFIGURING THE ALTUS NR3 AS A ROVER

Corrections PinPoint-GIS

Corrections = Corrections Input NTRIP

Corrections Input

~Data Streams
Corrections Output
FYTYIP10 (In:RTCMv3 1.14kB/s)

- g DSK1 (Out:SBF 1.41kB/s)

~Input Streams

Input
COM1
use1
usB2
P10
P11
P12
P13
P14
IP15
P16
P17
NTR1 |auto v
NTR2
NTR3 |auto v
1Ps1
IPS2 | auto v
IPs3
BTO1
IPR1
IPR2

IPR3 auto v
DCL1 |auto v

—® Advanced Settings—

Figure 4-2: With the default ‘auto’ setting, Altus NR3 will accept any format of
incoming differential corrections.
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4.2 Configuring the connection to a Base
station

4.2.1 Connecting via Mobile Internet

1. Click the Communications/Cellular tab on the Web Interface to show the status of
the Cell Modem.

2. Enter a Cellular PIN and Access Point Name (APN) in this window. You may also need
to enter a Username and Password.

3. Make sure the 'on’ buttons of both Power and Connect are selected.

4. Click 'Ok’

~ Cellular -

Wl

@ ({l)) Cellular Network

()

Connected 37.184.18.77

o r

Status Connected

— Cellular PIN } ~— Status -

Internet type HSPA

—Cellular Configuration ~
Signal strength  -71 dBm
Power O off ® on : z

—Internet -.
Connect ) off ®on Roaming Mo
Access point name (intemet proximus_be

Operator Proximus

User | |
Password | |
Standard ¥ 2G ¥ 4G

L= A

—Cellular Data Call '.
Enable ® off O on
Role ® Calling ' Accepting
Call number +32123456789 |
Speed | auto v
Output GGA ® off Oon

#—Roaming —\

Enable roaming ® off ' on

o ] o

Figure 4-3: Connecting the Altus NR3 to the internet using the cellular modem
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If the connection has been established successfully, the Status will follow the sequence:

Initializing — Connecting — Connected

The connection line in the Cellular field will become green and indicate the connection type
(e.g. LTE) and Status field on the right hand side of the window will be filled with details of
the connection as shown in Figure 4-3.
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4.2.2 Connection to an NTRIP Caster

Step 1: Configure the NTRIP Client settings

1. Make sure you have a cellular connection as described in the previous section.
2. On the Corrections/NTRIP window, click on New NTRIP client as shown in Figure 4-4

Communication Corrections PinPoint-GIS

Corrections > NTRIP Client/Server NTRIP Client/Server

Corrections Input

Ntrip

NTRIP Caster

Corrections Output
Ntrip disabled

NTRIP Settings

here are entheno NTRIP connections defined.

3 New NTRIP client £ New NTRIP server

Figure 4-4: NTRIP tab of the Web Interface

3. Enter the NTRIP caster details as shown in Figure 4-5 and click Ok. The mount point list
will only be populated when the caster details have been entered correctly.

ﬁ Ntrip disabled

7 Ntrip

~—Edit NTRIP Connection
Mode | Client M
Caster |ntrip,sep‘[entn0,com ‘
por
User name |ssn ‘
Password | ........... ® |
Mount point |F—BERT i
Send GGA to caster | auto v
EI

Figure 4-5: NTRIP Settings

4. Click Ok to apply the final setting. If the configuration is correct, the graphic should
show a green line to the NTRIP caster as in Figure 4-6, with details of the correction
stream.

;"\
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~ Ntrip

ON) ":ﬂ In:RTCMv3

—_—

ntrip.septentrio.com: FLEPOS_BERT

—NTRIP Settings

ID Mode Caster Mount Point
@ NTRL Client ntrip.septentrio.com:32101 FLEPOS_BERT 7 X

New NTRIP client New NTRIP server

o

Figure 4-6: Receiving differential corrections via NTRIP
If the Mode Field is set to ‘Client’, the Altus NR3 will auto-connect to the NTRIP Caster each

time it is powered, provided the configuration is saved to boot.

If the Mode Field is set to ‘Off’, no corrections will be received and the Altus NR3 will
not auto-connect to the caster when switched on.

The Altus NR3 can also be configured as an NTRIP Server. In this case the receiver would
work as a Base station passing corrections to an NTRIP Caster. Note that the NTRIP version
is only relevant when the NTRIP has been configured as a Server (in Client mode the Altus
NR3 automatically detects the version protocol of the NTRIP Caster).

Step 2: Configure data output

Section 4.4.2 details the settings needed to configure data output.

Step 3: Configure any additional settings

Section 4.5 details some additional settings that you may need.
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The setup described in this section is represented schematically in Figure 5-3. Differential
corrections from the base station to the rover are transferred over a GSM cellular modem call
without the need for an Internet connection (also known a Circuit Switch Data connection or
CSD). In the example shown, the rover receiver calls the base station receiver on the number
0474 90 86 52.

Step 1: Check the receiver is in Rover mode

Section 4.1 shows how you can check that the Altus NR3 is set to work as a rover.

Step 2: Configure the connection to the base station

From the ‘Communication’ menu select ‘Cellular’, where you can configure the cellular
modem of the rover receiver to make a data call to the base station receiver. The essential
settings are shown highlighted in Figure 4-7 with other settings being optional.

After clicking on the ‘Ok’ button, the rover receiver will automatically call the base station
receiver on the number in the ‘Call number’ field. If the connection is broken or the base
station fails to answer, the rover will continually try to call the base station.
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Communication Corrections NMEA/SBF PinPoint-GIS

Communication = Cellular Cellular

Cellular
=
- ((x)) 0474908652
e
Calling
Cellular PIN Status
( PIN cOde [+sverranseranseanses @ | } Status Calling
" Internst type N/A
 Cellular Configuration -

Power O off ® on Signal strength N/A
T - Operator Proximus
Connect ®off Con Roaming Mo
Access point name
User
Password @]

Standard ¥ 2G ¥ 4G
l;-Cellular Data Call :
Enable Coff ®on
Role ® Calling ' Accepting
Call number (0474908652
Speed V.110_auto v
Qutput GGA ® off © on
l;-Roaming -
Enable roaming © off ® on

W
W
o] o

Figure 4-7: Configuring the base station receiver to call the rover receiver using
data call

0 Note that the Data Call feature only works when using batteries and will not work when the
Altus NR3 is connected to an external power supply.

Note that either the base or the rover can make the call. As long as one receiver is configured
0 to be calling the other receiver which is accepting calls, a data connection using Data Call can
be established.

Step 3: Configure data output

Section 4.4.2 details the settings needed to output data

Step 4: Configure any additional settings

Section 4.5 details some additional settings that you may need

‘e
-
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You can configure the rover receiver to accept differential corrections from an IP address.
In this case, the base station receiver, be it a Reference Network or another Altus NR3, is
sending corrections over IP. This section describes the rover settings for the Altus NR3. Please
review Section 5.2.2 for the configuration of the Altus NR3 as a base using an IP address.

The setup described in this section is represented schematically in Figure 4-8.

| l
Yl | internet YI I

NR3 Base NR3 Rover
Base Cellular IP address: 12.243.14.23 Rover Cellular IP address: 32.13.298.176
IPS setup: TCP port 28785 IPR setup: 12.243.14.23 TCP port 28785

Figure 4-8: Base-Rover configuration using GSM

Step 1: Configure your cellular connection

Make sure that the Cell modem of the Altus NR3 is connected to the internet as described in
Section 4.2.1.

Step 2: Configure the IPR connection

Setup an IPR (Receive) connection so the unit can accept the differential corrections via the
Cellular internet connection. On the ‘Communication/IP Settings’ menu, configure and IPR
connection with the IP address either from the Reference Station or from the Altus NR3 (the
IP address assigned by the GSM or Cellular internet connection - See Figure 5-7) and select
the port number configured for the base station as shown in Figure 4-9.

Alternatively you can also use the Dynamic DNS feature (See Section 6.4) of the Altus NR3 in
which case you can use a dedicated URL instead of an IP address (e.g. nr3-123.dyndns.org).
In this case it is recommended to configure the Dynamic DNS service in the Altus NR3 base
station allowing the rover receiver to use a URL instead of an IP address in the IPR connection
settings described above.
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Communication Corrections NMEA/SBF

Communication > IP Ports

IP Server Settings

There are currently no s

£ New IP Server Edit IP Receive Setting

Port 30000 |
Mode TCP (receive and send) v
TCPAddress 84.199.9.151

IP Receive Settings

£¥ New IP Receive Connection

Figure 4-9: Enter the TCP/IP address and port number of the connection

Step 3: Configure the input of differential corrections

On the ‘Corrections Input’ tab, you can select the communication port and the RTCM stream
expected as input as shown in Figure 4-10. The default setting is ‘auto’ which will detect
automatically the format of the incoming differential correction stream. You can specify
explicitly the format using the drop-down list.

Comunication Corrections

Corrections > Corrections Input NTRIP
Corrections Input

~Input Streams——— Corrections Output
Input

com1
usa1
UsB2
1P10
P11
P12
Ip13
P14
IP15
P16
P17
oTOo O

| r1 |

IPR3

Figure 4-10: Configure the rover receiver to listen for differential correction
output from the base station

Step 4: Monitor the incoming stream

‘e
-

In the rover unit, the widget in the ‘Corrections/Corrections input’ menu should show the IPR
connection accepting corrections. Similarly, the base station widget will show data output
from the receiver. If no connection is visible please verify the configuration making sure that
the IP address/port of the base are properly used in the rover configuration. If you continue
having problems, please contact your mobile network provider.
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The setup described in this section is represented schematically in Figure 4-11.

’ l

2 =
. -

NR3 Base NR3 Rover
WiFi setup: Access Point Wi-Fi setup: Client mode
IPS setup: TCP port 28785 IPR setup: 192.168.20.1 TCP port 28785

Figure 4-11: Base-Rover configuration using WiFi

Step 1: Check the receiver is in Rover mode

Section 4.1 shows how you can check that the Altus NR3 is set to work as a rover.

Step 2: Configure rover input of differential corrections

Configure the rover WiFi connection as Client over USB

If the base station receiver has been configured as a WiFi Access Point then the rover
should be configured as a client. In client mode however, the rover can make only one WiFi
connection which in this case, will be with the base station. For this reason, the rover should
be configured using the USB connection.

The steps below describe how to connect via USB to the Altus NR3 and configure it in WiFi
client mode.

* Plug the USB cable of the rover unit and connect to the web interface using 192.168.3.1
+ On the ‘Communication/WiFi' tab, select ‘Client’ in the Mode parameter as shown in
Figure 4-12.
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Overview Communication Corrections NMEA/SBF PinPoint-GIS Admin

Communication > WIiFi Cellular
WiF

Bluetooth

WiFi Mode

Enable ' off ®on
Mode ' AccessPoi

Dynamic DNS
1P Ports

Default

Press "0 the changes.

Figure 4-12: Click on ‘Enable WiFi Client’ then ‘OkK’

+ Next, click on the ‘Configure Networks’ button in the ‘WiFi Client Status’ panel as shown
in Figure 4-13. This will display a list of reachable WiFi networks.

WiFi Client Config
Configure Networks

Scanning of available networks is not possible
in WiFi access point mode...

Figure 4-13: Click on ‘Configure’

« From the list of networks, select to connect to the base station receiver by clicking ‘Add’
as shown in Figure 4-14.

Successfully added WiFi access point with SSID

= "Altus_NR2-3009503". -
= AsteRx-U-3009174

Retrieving WiFi network list...

Configure WiFi Networks
= Altus. NR2-3009503

= AsteRx-U-3009165

= APS-NR2-3007975 4 SSN_Guests
= APS-NR2-3007911 = AsteRx-U-3009165
4 SSN_Guests = APS-NR2-3007975
=4 TelenetWiFree e rtwap
=4 rtwap = AsteRx-U-3008220
= TEI ENETHAMECDAT V “u TelenetWiFree

et 8 SSN_Guests

| = TELENETHOMESPOT

= APS-NR?-2NN7912 i

Ui Lt J o

Figure 4-14: Select the base station device from the list of reachable networks

+ Close the screen and click the ‘OK’ button to apply the settings.
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Configure the input of differential corrections

On the ‘Corrections Input’ tab, you can select the format of corrections that will be accepted.
The default setting is ‘auto’, as shown in Figure 4-15, which detects the format automatically
however, a specific format can be explicitly selected using the drop-down list.

Overview GNSS Comunication Corrections NMEA Logging Admin
Corrections > Corrections Input NTRIP
Corrections Input
~Input Streams—— G @t
Input

comt
Uss1
UsB2

P10
P11
P12
P13
P14
P15
P16

IP17

| PR |
—

IPR3

Figure 4-15: The IPR1 connection will be used for input of differential correction
input.

Configure the IPR connection

Setup an IPR (Receive) connection for reception of differential corrections. On the
‘Communication/IP Settings’ menu, configure and IPR connection with the same port number
configured for the base station and the IP address 192.168.20.1 as shown in Figure 4-16.

Communication Corrections NMEA/SBF

IP Ports

Communication >

IP Server Settings

There are currently no s

“9New IP Server Edit IP Receive Setting

Port 30000
Mode TCP (recelve and send) v
TCPAddress 192.168.20.1

IP Receive Settings

Figure 4-16: Configure the rover receiver to listen for the diff corr output from the
base station
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Step 3: Configure any additional settings

Section 4.5 details some additional settings that you may need.

Step 4: Verifying the configuration

If both the base station and rover receivers have been configured correctly, the rover
‘Overview’ tab should show the WiFi connection to the base station and the top panel
positioning mode icon should indicate RTK fixed as shown in Figure 4-17.

Receiver Position Accuracy
| Altus NR3-3040847 (SEPT) | | Latitude: N50°50'55.0417" | | olatitude: 0.004m | - RTK Fixed Q Battery 1
alll Overall Quality | [§ | Battery 2
| Firmware: 1.3.1-beta2 | | Longitude: E4°43'55.6671" | | olongitude: 0.004m | il Cellular 1 Corrections
: i ight: iaht: = WiFi @ Logging
Septe ntrlo | Datum: Base station datum | | Height: 128.605m | | oHeight: 0.007m | %
Bluetooth % secorx

| | | | |

Communication = WiFi
~WiFi
—
o~ ‘" Altus_NR3-3039855
v [ ]
192.168.20.93
¢~ WiFi Mode ¢~ WiFi Client Status
Enable © off ®on Status Connected
Mode AccessPoint @ Client Error No errar
~WiFi Client Config—— Access point SSID  Altus_NR3-3039855
IP address 192.168.20.93
—J Signal strength Good (-52dBm)

oo ] 0 |

Figure 4-17: If the configuration is correct, the WiFi panel should show a
connection to the base station and the top-panel icon indicate RTK fixed
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PPP (Precise Point Positioning) is high-accuracy positioning without the need for a local base
station. PPP uses precise satellite clock and orbit corrections computed by a global network
of reference stations and broadcast in real time by geostationary satellites transmitting in the
L-band. The Altus NR3 can use PPP correction data from the SECORX (onshore) correction
service as described in the steps below.

Step 1: Check you have PPP permissions on your Altus NR3

The use of PPP services is permission-file controlled on the Altus NR3. You can make
sure that you have PPP permissions enabled on the About page selected from the Admin
menu. Click on Permitted Capabilities and scroll down the list of permissions: PPP and
Augmented Data Svc should appear as permitted as shown in Figure 4-18.

—Receiver Identification
Component  Attribute Description
hwplatform product  Altus NR3
firmware version

files No files 4 | ]
components
SECORX PAC QQ524:1925:7166 ﬁ
52419

userid

Admin = About

Support Page
Contact

Aimretic Do wirl v
Permitted Capabilities Cell v
PU Load DSK1 '
ction Permitted

PPP + Land use only LBAS1 provider
Copyright © 2018 Septentrio N.V. Augmentation Data Svc + LBAS1 default provider for land use only
All rights reserved.

Meas Interval

Meas Interval 10ms (100Hz)

PVT Interval

PVT Interval 10ms (100Hz)

Figure 4-18: Check that PPP is enabled in the Altus NR3 permission file

0 If you don't have PPP permissions on your Altus NR3, you can purchase this option from the
Septentrio sales department: sales@septentrio.com.
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Step 2: Activating the SECORX PPP service
SECORX activation

SECORX is a PPP service aimed at land-based applications. To be able to get PPP correction
data from SECORX, you will also need to have a SECORX subscription which can be purchased
from your Altus NR3 dealer or from the Septentrio sales department: sales@septentrio.com.
To activate SECORX you will need to provide the Product Activation Code (PAC) of the
receiver. The PAC can be found on the Admin, About window as shown in Figure 4-19.

Overview GNSS SECORX ‘Communication Corrections NMEA/SBF PinPoint-GIS Admin
Admin = About Configurations
Receiver Identification Lesrionnetuoy
Component  Attribute Description Reset
= hwplatform product Altus NR3 Upgrade

= firmware version  1.3.1-betal

files No files - pert Control
=8 Receiver Messages
SECORX PAC 524:1925:7166 About
52419

userid

Support Page
Contact

Diagnostic Report
Permitted Capabilities
CPU Load

Copyright © 2018 Septentrio N.V.
All rights reserved.

Figure 4-19: The Product Activation Code (PAC) required for SECORX activation

Step 3: Select PPP positioning

Ensure that PPP is selected as a positioning mode in the GNSS Position tab as shown in

Figure 4-20.

NMEA/SBF PinPoint-GIS

® RTK O

StandAlone ¥

SBAS ]

DGPS v

PPP v

Static position | auto v

¢ Local Coordinate Operation
Coordinate operation | NONE v }

—@ Advanced Settings—

Lo J o

Press "OK" to apply the changes.

Figure 4-20: Enable PPP positioning mode
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Step 4: Beam Selection Mode and Service

For SECORX configuration, select the tab named SECORX on the web interface. The default
L-band beam selection mode is auto as shown in Figure 4-21. In this mode, the demodulator
will try to lock on to a visible beam, preferring beams to which access has been granted.

In manual mode, the demodulator will attempt to lock on to the beam selected from the
Manual beam selection drop-down list ignoring all other beams. The beams in this list
can be pre-set in the Advanced Settings expandable field. A beam is characterized by a
frequency and data rate.

secorx ‘

Figure 4-21: Selecting the L-Band beam

Without a SECORX subscription, the Altus NR3 will still be able to track visible L-Band signals.
Figure 4-22 shows the L-Band Tracker Status field when the Altus NR3 is locked onto signals
from the 25E satellite which transmits at 1545.825 Mz. After purchasing a subscription you
will need to track one of the beams for activation over the air. To guarantee successful
activation, the LBand signal should be received with a carrier-to-noise ratio of 36 dB-Hz or

higher.
@ Status
¢~ L-Band Tracker Status
Frequency (Hz) 1545825000
Baudrate (baud) 1200
ServicelD LBAS1
FreqOffset (Hz) -1151.743
CNO (dB-Hz) 39.30
Mode normal
Status Locked
Lock Time (s) 13898

Figure 4-22: L-Band Tracker Status field when locked on to an L-Band signal

Step 5: Verifying the configuration

With a valid SECORX subscription, the Altus NR3 will be able to decode PPP correction data.
The Access line in the L-band decoder Information field should show Access Enabled as
depicted in Figure 4-23. After a few moments, the Altus NR3 positioning mode should change
to PPP as indicated by the highlighted icon in the upper status field.
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Receiver Position Accuracy
- |Altus NR3-3039855 (SEPT) | |Latitude: N50°50'55.0513" | |u|_aii1ude: 0.045m | & peP {0 Battery 1
: alll Overall Quality [ Battery 2
- | Firmware: 1.3.1-betal | | Longitude: E4°43'55.6505" | | olongitude: 0.061m | aill Cellular ! Corrections
— - .
) Datum: WGSS4/ITRS Height: 128.344m oHeight: 0.067m T WiF i Logging
septentrio | | | | | | R iy

~SECORX

N

Communication

Corrections

NMEA/SBF

PinPoint-GIS

@ G
-
v

Beam: 25E

N

~L-Band Tracker Status———

Frequency (Hz) 1545825000
Baudrate (baud) 1200

ServicelD LBAS1
FreqOffset (Hz) -1152.135
CNO (dB-Hz) 39.70
Mode normal
Status Locked

Lock Time (s) 13945

A

~—LBAS1 L-band Decoder Information

Product Activation Code QQ524:1925:7166

Augmentation User ID 52419

Status Locked
IAcoess Access enabled I

Subscription End Date N/A

Service SECORX-C

GeoGating Mode 239

GeoGating Status 0

Allocated Lease Time N/A

Remaining Lease Time N/A

Local Area Center Latitude N 50°50'54"

Local Area Center Longitude E 4°43'54"

Local Area Radius (m) 2000

Local Area Status User is in range

#-Events

enabled

Figure 4-23: L-Band decoder Information field showing that SECORX decoding is
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A Bluetooth connection is the most straightforward way to output data from the Altus NR3
to an application running on a tablet, phone or computer.

1.
2.

Select the Communications/Bluetooth tab on the Altus NR3's Web Interface.

The Bluetooth tab shows the Device name and Pairing code you need to connect to
your device consuming the data produced by the Altus NR3

Using your preferred device, select the Bluetooth application and find the Bluetooth
device name of your Altus NR3 and execute the pairing sequence. By default the
Bluetooth Device name is Altus_NR3-<Serial Number>.

The Bluetooth name of the device you connected to appears on the right hand side of
the Bluetooth icon in the Bluetooth tab.

Using your preferred GIS or Survey application on the device make sure you connect to
the Bluetooth port created by the Bluetooth manager of your device.

Unless there are specific reasons to make the Altus NR3 undiscoverable, it is advised to leave
the Discoverable option switched on.

The

device name and pairing code may be changed for user preference. Also, the Bluetooth

module may be powered on/off and set to discoverable from this tab.

‘ Communication | ‘ |

Communication = Bluetooth

7 Bluetooth———

O

Discoverable

!‘f,samsung Galaxy S7 (0.45 kB/s)

—Bluetooth Settings - ¢ Bluetooth Status——————

Enable off ®on Nr of paired devices 1
Device name default Status Discoverable
Actual device name Altus_NR3-3021488 - ———

— Paired Devices————
Pairing code 1234

Name Info
I .

Discoverable off ® on Samsung Galaxy 57 Connected

o o |

Figure 4-24: Configuring the Bluetooth connection to an external device
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4.4.2 Configuring output of SBF and NMEA data

The Altus NR3 can be configured to output SBF or NMEA data in the ‘NMEA/SBF Output’
window.

. Select either NMEA or SBF
° Click on the £3 icon to start the output configuration wizard
° When the configuration is complete, click on ‘Ok’ to apply the settings

In the example shown in Figure 4-25, the Altus NR3 has been configured out output the
NMEA GGA and ZDA messages every 1 second over the serial COM connection (COM1). Data
can also be output over USB (USB1 or USB2), Ethernet (IPS1, IPS2 or IPS3), Bluetooth (BTO1)
or DataCall (DCL1).

Overview GNSS ~ Communication Corrections NMEA/SBF PinPoint-GIS Admin
NMEA/SBF Output
NMEA/SBF Logging

NMEA/SBF > NMEA/SBF Output

Data Stream
New NMEA Output

elect connection type:
[*] Serial port New NMEA Output

 Bluetooth
-, ;“JRIP Interval
1P server
© 1P receive (2-w ey

: GLL
1P connection GNS
© Cellular data ce GRS

NMEA streams defined.

2 New NMEA stream

@
=]
o
=]
[ F—
GST 3]
GSV a
RMC a
5]
Port Messages Interval
= @ COML GGA+ZDA 1 sec & X
GGQ a
LLK 5] £9New NMEA stream
GMP 8 Streams prepared, press "OK" to apply the changes.

.§
0
o}
(m]

—# Advanced Settings—

| Default | Ok |

Press "OK™to"apply the changes.

Figure 4-25: example showing output of NMEA GGA and ZDA over the serial COM
connection
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4.5 Additional rover settings

4.5.1 Setting the antenna height

The antenna height is the offset between the height of the measured position and the
Antenna Reference Point which is usually the length of the survey pole.

1. Click on the GNSS/Status tab and enter the antenna height
2. Click ‘Apply’ when finished. In the example shown in Figure 4-26, an offset of 2.0 metres
was used.

GNSS

GNSS = Status Status
Position Mode

~GN

GPS (Position: 10, Track: 13)

Spectrum 1
____________—--'—"'"_' GLONASS (Position: 4, Track: 8)
@ ; Galilea (Position: 5, Track: 7)

-— — SBAS (Position: 0, Track: 0)
e ——e BeiDou (Position: 3, Track: 6)

e %0755 (Position: 0, Track: 0)
R Fixed ~— BIRNSS (Position: 0, Track: 0)
r—Position Information —Sky Plot

GNSS Date 2017-08-23 212 ~
GNSS Time 16:51:41 o R
Latitude N50°50'55.1099" e $e
Longitude E4°43'55.6717" %
Ellipsoidal height 127.538m
Datum Base station datum
Antenna offset
o —
VDOP 0.74
Correction age 1.00s
Satellites tracked 34
Satellites used in position 22
Base station ID 0 p—— 2 Galileo @
Baseline length 0.076m " GPS ¥ GLONASS ¥ Galileo # SBAS

¥ BeiDou # QZSS ¥ IRNSS

—Carrier-to-Noise

System : GPS v
50 -

B L1CA
W L1FY

. LoFY
| I ' .LLZ;
| il I | & ,
| |l o il 'm |

i
G3 GD6 GO9 Gl1 GI2 Gl4 G17 GI19 G2 G23 G31 G32

50

40

30
20

10
L

g —

Figure 4-26: GNSS Tab: setting Antenna Offset

The Altus NR3 automatically compensates for the Antenna Phase Centre offset using the
approved calibration of the product in order to provide the most accurate position out of the
box.

0 The slant height measuring point (SHMP) is located at the line formed by the transition from
the orange to gray plastic. The vertical offset from the SHMP to the Antenna Reference Point
(ARP) at the bottom of the antenna is 35mm.

‘e
-
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5 Configuring Altus NR3 as a Base station

Before starting ...

The Altus NR3 can be set up as a Base station receiver. Thanks to its point-to-point
connectivity features, the Altus NR3 Base station makes a great companion to any Altus NR3
Rover unit. Two Altus NR3 units (Base station and rover) can be connected point-to-point,
without any intermediate device, for the transfer of differential corrections.

RTK Differential corrections can be output over any of the following communication
channels:

Data Call (also referred to as CSD, Circuit Switched Data)
* Mobile internet

« WiFi

* NTRIP

+ Serial COM1 port (e.g. to an external UHF radio)

* Bluetooth

Note that the Data Call feature only works when using batteries and will not work when the
Altus NR3 is connected to an external power supply. A summary of the pros and cons of the
first three connection methods can be found in Appendix C.

A rover receiver in RTK mode calculates a position relative to the Base station receiver. For
this reason, it is always recommended to use a properly surveyed position for the Base
station receiver.

Set the Base station position as static

To work as a base station, the position of the Altus NR3 should be static. The ‘Static’ position
mode should be selected in the ‘GNSS' tab as shown in Figure 5-1.

anss | | | |

GNSS > Position M

(& Static Rer

StandAlone

SBAS

DGPS

Static position | auto v

Figure 5-1: Setting the Altus NR3 base station position to static
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Set the correct position

The next step is to set the antenna position of the Altus NR3. The default setting of ‘auto’ can
be used for demonstration or for relative positioning however, for most other purposes, a
properly surveyed position is advisable.

° Click on # Advanced Settings to access the position settings

In the example shown in Figure 5-2, the position stored under ‘Geodetic1’ is used. Pre-set
positions can be entered in either Geodetic or Cartesian coordinates as shown.

Position Mode
Mode Static ' Rover
= RTK

StandAlone

~= Advanced Set| Geodelics
Cartesiant
~Geoid Undula C: RE::::Z
Mode | Cartesian3
| Cartesiand

Undulatior i
Nauaon lCal‘teyanS

— Elevation Mask
Tracking PVT
Discard satellite if below: 0 ideg 0 deg

—Antenna Information
Main

Marker to ARP - East 0.0000m

Marker to ARP - North 0.0000m

Marker to ARP - Up 0.0000m

Antenna Reference Point Static PositionliGeodetic
Geodeticl podetic2  Geodetic3 Geodeticd Geodetics

ARP Latitude 50 848231 deg 0.000000000 deg 0.000000000 deg 0.000000000/deg 0.000000000deg

ARP Longitude 4731798deg 0000000000 deg 0.000000000 deg 0.000000000'deg 0000000000 deg

ARP Altitude 130.81m 0.0000m 0.0000m 0.0000/m 0.0000m

Datum GS8d v [WGssed ¥ ||WGSB4 v | wGssd !

artesian

Cartesianl Cartesian2 Cartesian3 Cartesiand  Cartesian5
ARP X 0.0000m| 0.0000m 0.0000m 0.0000m 0.0000/m
ARPY 0.0000m 0.0000/m 0.0000m 0.0000m 0.0000/m
ARPZ | 0.0000m 0.0000/m| 0.0000m/ 0.0000m| 0.0000m
Datum | WGSE4 v | wasad v [wGss4 T v |[WGSBd v

he changes.

Figure 5-2: Setting the static position to the pre-set ‘Geodetic1’ position
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The setup described in this section is represented schematically in Figure 5-3. differential
corrections from the Base station to the rover are transferred over a GSM cellular modem
call. In this example, the rover receiver calls the Base station receiver on the number 0474

90 86 52. With the ‘Role’ set to ‘Accepting’, any call the receiver will automatically accept any
incoming call.

HE
HH

| "‘ ]
Yl Yl

NR3 Base NR3 Rover
cellular
network
Base cell number: 0474908652 ROVEE::::;"UW’
DC1

Figure 5-3: Overview of the Base-Rover configuration for differential correction
transfer over Data Call

Step 1: Setting the Altus NR3 base station position

Set the Altus NR3 base station position as described in Section 5.1
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Step 2: Configure the connection to the rover

From the ‘Communication’” menu select ‘Cellular’, where you can configure the cellular
modem of the Base station receiver for the reception of a data call. The essential settings
are highlighted in Figure 5-4 with other settings being optional.

Overview GNSS Communication Corrections NMEA/SBF PinPoint-GIS Admin

Communication > Celiular Cellular

~Cellular

©

Waiting for call

(‘l)) Cellular Network

~ Cellular PIN Status
PIN code ) Status Waiting for call
Internet type EDGE
~ Cellular Configuration Signal strength  -57 dBm
P "'Oﬁ .00 Operator Proximus
Roaming No

4 2G ¥4G

Output GGA @ off

Roaming
Enable roaming © off ®on

oo

Figure 5-4: Configuring the Base station receiver to receive a data call from the
rover receiver
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Step 3: Configure output of differential corrections

On the Corrections Output window, you can select the type, number and rate of differential
corrections that you want to send to the rover receiver. The particular messages necessary
for RTK and DGNSS are selected by default. Selecting DCL1 as the Connection Port will as
shown in Figure 5-5, the receiver will send out correction data to any rover receiver that
connects on a data call.

Corrections

Corrections = Corrections Output NTRIP dient/Server

Corrections Input
~Data Streams
NTRIP Caster
Corrections Output
o
~New RTCMv3 Qutput
\ . —New RTCMv3 Qutput——
— Differential Corrections Output Séled _connectmn type: Select messages to output:
; ) Serial port
There is currently ng ) USB port = MSM1 0 =«
€2 New RTCM2 outp © Bluetooth = MSM2 o
L NTRIP ® MSM3 O
_ IP server 5 MSM4 o
1P receive (2-way) = MSM5 v
. ® MSM6 o
5 i RTCM1001 (]
RTCM1002 ]
RTCM1003 (]
RTCM1004 5]
RTCM1005 (]
RTCM1006 73]
RTCM1007 0 -
o JOBA] o | coe
"

" to apply the changes.

Figure 5-5: Output of RTCMv3 differential corrections over the DC1 connection of
the base station receiver
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The setup described in this section is represented schematically in Figure 5-6. The Base
station must be configured as a server (IPS) in order to accept incoming connections on a
specified IP port. The Rover is configured to request an IPR connection to the specified IP
address and port of the Base receiver in order to receive corrections.

Y| | internet YI I

NR3 Base NR3 Rover
Base Cellular IP address: 12.243.14.23 Rover Cellular IP address: 32.13.298.176
IPS setup: TCP port 28785 IPR setup: 12.243.14.23 TCP port 28785

Figure 5-6: Overview of the Base-Rover configuration for differential correction
transfer using Data Call

Step 1: Setting the Altus NR3 base station position

Set the Altus NR3 base station position as described in Section 5.1

Step 2: Configure output of differential corrections

Configure your cellular connection

+ Make sure that the cell modem of the Altus NR3 is connected. Section 4.2.1 details how
this can be done.

* When the cellular modem is connected this will be indicated by an active green cellular
connection line in the ‘Communication/Cellular’ window as shown in Figure 5-7. Take
note of the IP address’ indicated as it will be needed for the rover configuration in the
next step.

'Itis important to remember that with most mobile network providers, the assigned IP address of the cellular
modem in the Altus NR3 will be changed every time that a new connection is made. As such the Rover units will
need to be aware of the new IP address (some mobile network providers allow you to use Fixed IP addresses).
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Overview GNSS Comunication Corrections NMEA Logging Admin

Comunication > Cellular

Cellular

41

i ((‘,) Cellular Network

ey

Figure 5-7: Cellular connection active with assigned IP address indicated

Optionally configure a Dynamic DNS service

It is important to note that the assigned IP address of the Base station receiver will change
every time the Cellular connection is established unless your Network provider has provided
you with a Fixed IP address on your SIM card. If you do not have a Fixed IP address then
it is recommended to use the Dynamic DNS service from the Altus NR3 which will allow
the Rover receiver to use a fixed and unique URL for connecting to the Base receiver (e.g.
nr3-123.dyndns.org). In this case the Dynamic DNS configuration should be done on the
Base station receiver. Please see Section 6.4 for configuring a Dynamic DNS service.

Configure the IPS connection

Setup an IPS connection over which the differential corrections can be streamed. On the IP
Ports page, click on New IP Server as shown in Figure 5-8, then insert the port number and
mode of the connection. It is recommended to use higher range ports (e.g. 28785) to avoid
conflicts with other applications.

Communication = IP Ports

IP Server Settings

1P Receive Settings Edit IP Server Setting
There are currently no receive ports defined. Port IE‘
@ New IP Receive Connection Mode TCP2Way (send and receive) v

" to apply the changes.

Figure 5-8: Select and configure an IP Server port on which to output differential
corrections
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Configure the correction stream

On the Corrections Output window, click on New RTCM3 output as shown in Figure 5-9.
You can then select the IPS connection configured in the previous step. The messages
necessary for RTK and DGNSS are selected by default? but you can select any combination
of correction messages that you want to output.

Corrections

Corrections » Corrections Output NTRIP Client/Server

Comrections Input

~Data Streams
NTRIP Caster

Corrections Output

r— Differential Corrections Output

There is currently no ~New RTCMV3 Output—————————

€2 New RTCM2 outpu| £ New RTCM3 output (9 N | Select connection type:

. Serial port
) USB port
) Bluetooth

1P connection
© Cellular data cz (— New RTCMv3 Qutput

e
~New RTCMv3 Output ————————— @| |

Select messages to output:

= MSM1

- MSM2

- MSM3
MSM4

- MSM5

- MSM6

- MSM7

RTCM1001

RTCM1002

RTCM1003

RTCM1004

RTCM1005

RTCM1006

RTCM1007

)

-

BHEHEBBEB
D DD ® 0 E |

(0 3 3

-

O e
L W J

" to apply the changes.

Figure 5-9: Output RTCMv3 diff corr on the configured TCP/IP server port of the
Base station receiver

“Note that if you do not have permissions for RTK Base corrections, you will only be allowed to output RTCM2
DGPS messages
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A WiFi Rover-Base setup is ideal for smaller sites where a cellular connection is not feasible.
While in principle a connection can extend to 180 metres, in practice this is highly dependent
on the environment. One advantage a WiFi setup has over a cellular setup is that, after the
configuration has been saved to boot, the connection will automatically re-establish every
time the base and rover are powered up. Whereas in the case of a cellular connection, the IP
address will change with each new connection.

The setup described in this section is represented schematically in Figure 5-10. The Base
station is configured as a WiFi access point while the rover is configured as a client.

’ !

2 2
. -

NR3 Base NR3 Rover
WiFi setup: Access Point Wi-Fi setup: Client mode
IPS setup: TCP port 28785 IPR setup: 192.168.20.1 TCP port 28785

Figure 5-10: Base-Rover configuration using WiFi

Step 1: Setting the Altus NR3 base station position

Set the Altus NR3 base station position as described in Section 5.1

Step 2: Configure the Base station output of differential
corrections

Configure your WiFi connection as an Access point

If you can connect to the receiver over WiFi using the web interface then it is already
configured in Access Point mode and you can go directly to ‘Configure the IPS connection’ in
the next section.

Configuring the base station receiver as an Access Point will allow rover receivers to
connect to it. The Access Point setting is the default configuration however, if your receiver
has been configured as a Client you can reconfigure it over USB. To do this, connect the
NR3 to your PC using the USB cable connected to the ‘Port 1’ socket indicated in Figure 2-5.
You can now open an internet browser and connect to web interface using the IP address
192.168.3.1 as shown in Figure 5-11
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septentrio

/ \ Sarah] = O X
= Altus NR3-3021488 (SEP %\,
0 192.168.3.1
Receiver Position Accuracy ‘LOg n
fi ‘A]ms NR3-3021488 (SEPT) | | Latitude: N50°50'55.1100" ‘ ‘ olatitude: 0.005m +RTK Fixed 0 Battery 1
- ‘ - 0 | | - - . ‘ ‘ — | il Cellular B Battery 2
v rmware: 1.3. Longitude: E4°43'55.6717' ingitude: 0.005m ? WiFi A oS
Septentno' | Datum: Base station datum | | Heioht: 127.541m | [ ateight: 0.007m | % Buetooth @ Logaing
Overview GNSS Communication Corrections NMEA/SBF PinPoint-GIS Admin

Figure 5-11: Connecting over USB to the web interface using the URL 192.168.3.1

In the ‘Communication/WiFi’ window ‘AccessPoint’ can then be selected as the WiFi mode as
indicated in Figure 5-12.

Overview Communication NMEA/SBF PinPoint-GIS Admin
Communication > WiFi Cellular
~ WiFi W
Bluetooth
Dynamic DNS
e ‘pcﬁob 192.168.20.12
192.168.20’,’ Altus_NR3-30 NTRIP Caster
—~WiFi Mode —WiFi Access Point Status 3
Enable ' off ®on Mode Access Point
Mode ® AccessPoint © Client 1P address 192.168.20.1
. Number of attached clients 1
ssID default Connected Clients
Mac Address IP Address | Hostname
Actual SSID  {Altus NR3-3021488 F8:50:71:C1:56:E7 | 192.168.20.12 |  pc6ib
Encryption type ® none ) WPA-PSK ) WPA2
Password e @] b
Channel E
Mobile hotspot ® off  on

AN
Default B

Figure 5-12: Select ‘AccessPoint’ in the WiFi Mode field

Configure the IPS connection

Setup an IPS connection over which the differential corrections can be streamed. On the IP
Ports page, click on New IP Server as shown in Figure 5-13, then insert the port number and
mode of the connection. It is recommended to use higher range ports (e.g. 28785) to avoid
conflicts with other applications.
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Communication

Communication = IP Ports Cellular

WiF
IP Server Settings

£9 New IP Server

IP Receive Settings Edit IP Server Setting
There are currently no receive ports defined. Port 28785

e T R ataa Caratiies Mode TCP2Way (send and raceive) ¥

" to apply the changes.

Figure 5-13: Select and configure an IP Server port on which to output differential
corrections

Configure the correction stream

On the Corrections Output window, click on New RTCM3 output as shown in Figure 5-9.
You can then select the IPS connection configured in the previous step. The messages
necessary for RTK and DGNSS are selected by default® but you can select any combination
of correction messages that you want to output.

3Note that if you do not have permissions for RTK Base corrections, you will only be allowed to output RTCM2
DGPS messages
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Corrections NMEA/SBF PinPoint-GIS
Corrections > Corrections Output NTRIP Client/Server

Corrections Input

~Data Streams
NTRIP Caster

Corrections Output

~ Differential Corrections Output

There is currently no[&l HEW RICES Crpme

€2 New RTCM2 outp

New RTCM3 output 82N | Select connection type:

© Serial port
) USB port
) Bluetooth

1P nnécn 1
© Cellular data cz

—J m ® IPS1: TCP 2-Way Server on port 28785
o@D

New RTCMv3 Output

~New RTCMv3 Output

Select messages to output:

= MSM1
- MSM2
- MSM3
- MSM4
- MSM5
- MSM6
- MSM7
RTCM1001
RTCM1002
RTCM1003
RTCM1004
RTCM1005
RTCM1006
RTCM1007

B EEEEE

!ID@DSIEIEIDDDDFQD_|E|

-

. v,

" to apply the changes.

Figure 5-14: Output RTCMv3 diff corr on the configured TCP/IP server port of the
base station receiver
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6 Other receiver operations
6.1 Logging SBF and NMEA data

Data can be logged on the internal 8 GB disk of the Altus NR3 in either SBF (Septentrio
Binary Format) and/or NMEA messages (National Marine Electronics Association). Section 6.2
details how to download data logged on the receiver.

6.1.1 Basic logging configurations

Logging of SBF and/or NMEA data can be configured in the ‘NMEA/SBF Logging' window as
shown in Figure 6-1. To set up a logging session you should:

1. Select‘on’, in the Enable Logging field

2. Select either the ‘NMEA or ‘SBF data format

3. Click the £ icon to start the logging configuration wizard. In the example shown
in Figure 6-1, the SBF blocks necessary for Rinex generation have been selected for
logging at 1 Hz.

4. In the 'SBF Logging Parameters' field, you can select the naming convention. The ‘IGS’
options name files according to IGS convention but files can also be freely named using
either the ‘FileName’ or ‘Incremental’ options

5. Click ‘Ok’ to apply the settings

NMEA/SBF

NMEA/SBF > NMEA/SBF Logging NMEA/SBF Output
. NMEA/SBF Loggi
Disk Usage / S
Internal Disk (13.7 GB)
B used (0%, 15.6 MB)
[ free (100%, 13.7 GB)

Enable Logging
Logging ® off ©on

General |Advanced | Disk Contents

BF streams defined.

~ Edit SBF Stream—-]

Interval |1sec v

2 New SBF stream

SBF Logging Parameters

[ General LCHEA LI | TR QUL AL

o=
""""" v SBF
Naming type IGS1H NMEA
i Messages Interval
File name ‘\Eg D Inte -
¥ New SBF stream

Streams prepared, press "OK" to apply the changes.

~— SBF Logging Parameters

DSK1
Naming type IGSTH 7|
File name  |log

the changes.

Figure 6-1: logging the SBF blocks necessary for RINEX conversion
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The ‘Advanced’ tab offers several additional logging options. For Base station use, the ‘Marker
and Station Parameters’ fields can be filled in. You can also specify what you want to happen
when the internal disk becomes full. The default option is ‘StopLogging’ with ‘DeleteOldest’
as alternative.

s Advanced

—Marker and Station Parameters
Marker name  NR3
Marker number Unknown
Marker type ~ Unknown

~ Disk Full Action

DSK1
Action | StoplLogging

 Global File Naming Options

Add .A suffix to current file names © off ® on

—USB Mass-Storage Device Configuration
Automatically enable UMSD when cable is connected © off ® on J

Figure 6-2: Web Interface Logging - Advanced Settings
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6.2 Downloading logged data from the
receiver

As described in Section 6.1, data can be stored on the internal disk of the receiver. The
logged data can be downloaded from the receiver over WiFi using the Web Interface or over
USB using the data cable.

6.2.1 Using the Web Interface

1. In the Logging window, click on Disk Contents
2. Click the ) to download a file
3. Obsolete files can be deleted by clicking the X

Communication i NMEA/SBF PinPoint-GIS

NMEA/SBF > NMEA/SBF Logging NMEA/SBF Output
. NMEA/SBF Loggin
Disk Usage ! —

Internal Disk (13.7 GB)
B used (0%, 15.6 MB)
[ free (100%, 13.7 GB)

L Unmount 1 Format_J

Enable Logging
(Logging ® off Con

" General Advanced | Disk Contents

Name Size a

“* Internal Disk (13.7 GB) 15.6 MB

= ) 17235 X
|5 sept235m.17_  637.4KB ) X
5] sept235n.17_ 50MB @ X
5] sept2350.17_ 55MB O X
5] sept235p.17_ 39MB O X ~

LN

Figure 6-3: Downloading logged files
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Connecting the USB data cable for the first time

The USB drivers for the Altus NR3 can be installed by following the steps below:

Make sure the computer is connected to the internet

Connect the Altus NR3 to a USB port of your computer using the USB cable

A new drive called ‘Septentrio Drivers’ will appear in the File Explorer after a few

seconds. Pop-ups may appear indicating that drivers are being installed but these

should be ignored.

select ‘Run as administrator’ as shown in Figure 6-4.

@@th Computer

Eject

»

Organize ~ Properties

4 Hard Disk Drives (1)
-]

4 Devices with Removable Storage (3)

OSDisk (C)

DVD RW Drive (D)

CD Drive (E;) Septentrio Drivers

1 item selected

In the folder ‘driver’, you will find an executable driver file. Right click on this file and

NT|
11,

B8 ol %
- | +y | | Search Comput... P |
=~ 0 @
=5 ol ™=
@O,| | .« CD Drive (.. » driver - | &4 | | Search driver jol |
Organize = = Open Burn =~ O &
Mame : Date modified Type

ik_T_:J USB_driver_2 30 2 Installer.exe

AT AT IS A A

“ Run as administrator

7-Zip
CRC SHA
[ Editwith Notepad++

& TortoiseSYN

<[ 111

U Scan for threats...

Run as administrator

- @ WinMerge

Figure 6-4: Run the executable driver installation file in the folder ‘driver’

e For the final stage of the driver installation, you will be prompted to disconnect then
reconnect the USB cable from your pc as shown in Figure 6-5.
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Finish USB driver installation [

@ To finish the installation of the USB drivers disconnect (if needed) and then reconnect your receiver via the USB connection.
Your drivers will be installed automatically.

Septentrio USE driver installer Setup

p rio USB driver i ller Install Wizard
Complete

The Wizard has successfully installed Septentrio USE driver
installer.

Click Finish to exit the wizard.

Cancel

Figure 6-5: Disconnect then reconnect the USB cable to finalise the driver
installation

Retrieving data via the USB connection

Note that, connecting the USB cable to the Altus NR3 while logging will stop logging. You
can override this behaviour using the command ‘setUMSDOnConnect, off'. When set to
‘off’, the USB mass-storage device will not be automatically activated when connecting the
USB cable so will have to be manually unmounted using the ‘exeManageDi sk’ command.

If the Altus NR3 has not been connected to the computer being used before then first execute
the steps described in the Section 6.2.2.

If the Altus NR3 has already been connected to the computer and the drivers installed, you
can follow the steps below to retrieve logged data files:

1. Open the Windows File Explorer

2. Connect the Altus NR3 to a USB port of your computer using the USB communication
cable

3. On a Windows computer the Altus NR3 will appear as an extra drive in the file explorer
after a few seconds

4. The Altus NR3 appears as a drive named ‘Altus_NR3-xxxxxxx DSK1" where ‘Xxxxxxx' is
the 7-digit serial number of the receiver

5. The data files can be retrieved from the ‘SSN\SSRC9’ folder
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Connecting via ‘Ethernet over USB’

The web Interface of the Altus NR3 can be accessed over an ‘Ethernet over USB' connection. If
the Altus NR3 has not been connected to the computer being used before then first execute
the steps described in the Section 6.2.2.

If the Altus NR3 has already been connected to the computer used the following steps apply:

+ Connect the Altus NR3 to your computer using the USB cable.
* Open your web browser and use the IP address: 192.168.3.1
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A configuration is a collection of all settings and values that determine the behaviour of the
receiver. The table below gives an overview of the Altus NR3's configurations.

Persists after

. . Writable  Description
Configuration power cycle

RxDefault Yes No The factory default configuration

Current No Ves Settings that are actually being
used

Boot Yes Ves The receiver configuration on start
up

User1, User 2 Yes Yes Two configurations can be stored

for later use

With the Web Interface, you can perform the following operations on configurations:

The Copy operation allows the user to copy any of the five

Co . . . . :
Py configurations into another configuration
The Download operation allows the user to export a selected
Download : . ,
configuration to a text file
The Upload operation allows the user to import a selected
Upload P P P

configuration from a text file
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6.3.1 Saving the configuration

After each change made to the configuration of the Altus NR3, the pop-up shown in Figure 6-6
will appear. Clicking on ‘Save’ will cause the new configuration to be applied the next time
the receiver is powered. Configurations can also be saved as text files and uploaded to other
receivers. See Section 6.3.2 for more information on managing configurations.

Save current configuration
to boot configuration.

Figure 6-6: The ‘save to Boot' pop-up

If you have consistently pressed ‘Save’ when the pop up appears on the screen, all settings
will be persistent and will be applied again when the device powered on.

You can also save the current configuration as the boot configuration on the
Admin/Configurations window as shown in Figure 6-7. Select Current and Boot from the
drop-down lists as shown then click on Ok to apply the setting.

Overview GNSS Communication Corrections NMEA/SBF PinPoint-GIS
Admin > Configurations Configurations
Copy Configuration File Receiver Configurations FEERAGIIEESe
Source # Current | Different from factory default 1] ezt
Target Boot Equal to factory default 1] Upgrade
. Userl Equal to factory default [1] Expert Control
‘m User2 Equal to factory default 1] Receiver Messages
Press "OK" to apply the changes. About

Figure 6-7: Select ‘Current’ as Source and ‘Boot’ as Target to save the current
configuration
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The Altus NR3's configurations can be managed from the Admin tab.

1. Click the Admin tab.
2. Select Configurations. The Configurations tab will resemble Figure 6-8.

Admin > Configurations

Copy Configuration File— Receiver Configurations

Source Current - # Current | Different from factory default | O |

Target Current - + Boot Different from factory default | O | ©
Userl Equal to factory default 1)
User2 Equal to factory default 1

13 £3

Figure 6-8: Web Interface Admin-Configurations

Copy Configuration File

1. Select the configuration to be copied in the Source drop down box.

2. Select where the Source configuration is to be copied into using the Target drop down
box.

3. Click OK

Download Configuration

1. Click the €) next to the configuration to be downloaded.
2. The download is started immediately.
3. The configuration can be found in the browser’s download folder.

Upload Configuration

1. Click the €) next to the configuration to be uploaded.
2. Awindow pops up for the user to select a file.
3. After afile has been selected the upload is started immediately.

If the uploaded file contains invalid commands, the complete file is ignored and the
configuration remains unchanged.
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Dynamic DNS allows remote contact with the Altus NR3 using a hostname.

When devices are connected to the internet, they are assigned an IP address by an internet
service provider (ISP). If the IP address is dynamic then it may change over time resulting in a
loss of connection. Dynamic DNS (DynDNS or DDNS) is a service that addresses this problem
by linking a user-defined hostname for the device to whichever IP address is currently
assigned to it.

Step 1: Open a Dynamic DNS account

To make use of this feature on the Altus NR3, you should first create an account with a
Dynamic DNS provider to register a hostname for your receiver. The Altus NR3 supports the
following two services:

* Dyn DNS: http://dyn.com/
* No IP: http://www.noip.com/

Having opened account, you can then create a host service for which you will need to specify
a URL or hostname for the receiver (e.g. mynr3.dyndns.org).

Step 2: Configure the Dynamic DNS settings of the receiver

In the ‘Dynamic DNS' window of the ‘Communication’ menu, the hostname of the receiver
and other Dynamic DNS settings can be entered.

In the example shown in Figure 6-9, the hostname mynr3.dyndns.org has been registered
with dyndns.org. The Bind option, selected in this case, tells the Dynamic DNS provider to
automatically update IP addresses assigned over either a WiFi or cellular connection.

| | |

Communication » Dynamic DNS

Dynamic DNS
—Dynamic DNS 3 —Dynamic DNS Status
Provider off ® dyndns.org (' no-ip.com Status Updated
Username |gala23 Error No error

Password |s=sesssseee ‘ Bound IP address 188.5.69.190

Hostname mynr3.dyndns.org
Bind = auto O WIiFi O Cell

Please check the Firewall Settings to make sure
access is enabled to the required ports.

| Dot} o

Press "OK" to apply the changes.

Figure 6-9: Configuring Dynamic DNS
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6.5 Resetting the Altus NR3

When the Altus NR3 is not operating as expected, a simple reset may resolve matters. The
receiver can be reset as shown in Figure 6-10. The reset options are described in Tables 6.5-1
and 6.5-2.

Overview GNSS Communication Corrections NMEA/SBF PinPoint-GIS
Admin > Reset Configurations
. User Administration

Reset Receiver
Level ) Soft ® Hard Loz
Config 2 Upgrade
Bluetooth =] Expert Control
WiFiAccessPoints [

Receiver Messages

Default m e

Press "OK" to apply the changes.

Figure 6-10: Admin - Reset

Level Description

This is a reset of the receiver’s firmware. The receiver will restart
Soft operating in the same configuration as before the command was
issued, unless the ‘Config’ option has been ticked.

This is similar to a power off/on sequence. After hardware reset,
Hard the receiver will copy the Boot configuration into the Current
configuration..

Table 6.5-1: Altus NR3 Reset Levels

Erase Description

The RxDefault configuration is copied into the receiver’'s Boot
Config and Current configurations. The User1 and User2 configurations
remain unchanged.

All information about previously known Bluetooth devices is

Bluetooth
erased.

WiFiAccessPoints  The list of known WiFi access points is erased.

Table 6.5-2: Altus NR3 Reset- Memory Erase Options
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6.6 Upgrading the firmware

Firmware upgrades for the Altus NR3 are freely available for the lifetime of the receiver and
can be downloaded from the Support section of the Septentrio website. All upgrade files and
documentation relating to the upgrade are bundled together in a single upgrade zip file. We
recommend that you read the release notes for the firmware upgrade beforehand in case
there are any changes that may affect your use of the receiver.

On the Admin menu select Upgrade and then click the Choose file button. You can then
select the upgrade .suf file downloaded from the website. For major upgrades, two or
more files may have to be upgraded separately. The files to be upgraded and the order
for upgrading is documented in release notes. After selecting the upgrade .suf file click on
Start upgrade.

Overview GNSS Communication Corrections NMEA/SBF PinPoint-GIS Admin

Admin > Upgrade Configurations
User Administration
¢ Upgrade Receiver Firmware 2 Reset
Select upgrade (*.suf) file: Upgrade
Choose file | Altus NR3-firmware-1.3.0-full suf Expert Control
Start upgrade Receiver Messages

Description: Kernel, Root Filesystem and Control Firmware for the SSRC9, plus About

kernel, root filesystem, GNSS Firmware and Antenna Information
for the SSRC12, from version 1.2.6 of the Altus NR3 Firmware

Size: 37.6 MB
Current firmware version: 1.2.6

If you are upgrading the receiver using its WiFi network, please reconnect once
this WiFi network becomes available again after the upgrade.

Figure 6-11: Upgrading the Altus NR3 firmware

Upgrading firmware can take several minutes during which the receiver will reset. When
connected via WiFi, the connection may not be automatically re-established.

]
Upgrading receiver...

Please wait while the receiver is upgraded.

* resetting receiver to upgrade mode
» uploading SUF file and upgrading

If you are upgrading the receiver
using its WiFi network, please
reconnect once this WiFi network

becomes available again after the
upgrade.

* upgrade complete

"™
Vs’

Figure 6-12: The Altus NR3 upgrade procedure
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You can manage the access that users have to the Altus NR3 in the User Administration
window of the Admin menu. By default, all communication interfaces are assigned
User-level access except the DataCall port as shown in Figure 6-13. ‘User’ level allows full
control of the receiver while ‘Viewer’ level only allows viewing graphics and configurations.

Admin = User Administration

User Administration

—Users

There are currently no users defined.

New user

~ Default Access Level Per Interface

Web none  Viewer ® User
Disk none  Viewer ® User
IP ports none . Viewer ® User
COM ports none © Viewer ® User
USB ports none  Viewer ® User

Bluetooth ports ' none © Viewer ® User
DataCall port  ® none © Viewer ( User

Figure 6-13: The default access levels of the Altus NR3

To configure a new user, click on the New user button as shown in Figure 6-13 and enter the
name and password of the user as well as their access level. For added security, an SSH key
can be used. This is described in Section 6.7.1.

In the example shown in Figure 6-14:

Web Interface: Anonymous users (without password) can connect to the receiver via
the web interface as Viewers. They can browse the various windows but cannot change
any of the settings. Only George, who has User access, can change receiver settings via
the web interface.

FTP: Anonymous users have full access over FTP so can download and delete logged
data files.

IP, COM, USB, Bluetooth and DataCall ports: Only George has User access to these
ports so can change receiver settings over these connections. Mildred has only viewer
access so can only send commands to show the configuration. Anonymous users can
neither change nor view the receiver configuration over these connections.
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tly no users defined.

~ Default Access Level Per Interface————

Web (' none C Viewer ® User
Disk o none  Viewer ® User
IP ports o none ) Viewer ® User
COM ports O none ) Viewer ® User
USB ports none V!ewer - User ~Edit User
Bluetooth ports ' none ) Viewer ® User
DataCall port @ none O Viewer () User | Username George |
- Password e ®|
User access level User —Users
SSH Key User Name Access Level SSH Key
George User No & X
“ Mildred Viewer No [ X
h £ New user

Users edited, press "OK" to apply the changes.

L.

~Default Access Level Per Interface————

Web (' none ® Viewer () User
Disk none ) Viewer ® User
1P ports ® none () Viewer ) User
COM ports ® none () Viewer () User
USB ports ® none ) Viewer ) User
Bluetooth ports ® none ) Viewer () User
DataCall port  ® none ) Viewer () User

Default

the changes.

Figure 6-14: Defining user access

After defining the Users/Viewers and their access levels, they can then login on the web
interface by clicking on Log in on the upper-right corner as shown in Figure 6-15.

;"\

) - m] x
= Altus NR3-3023675 (SEP X \
& (& er) | @ 192.168.20.1/scr?fra0=gnssstatus.html )
’i ¥ RTK Fixed @ Battery 1
o
- User Name George ‘ all Cellular @ Battery 2
v ‘ : :l "-:?‘ WiFi L Corrections
Septentrlﬂ' Password I“'"{ 0 I * Bluetooth @ Logging
\ = O X
/ = Altus NR3-3023675 (SEF %
< C 0 | o 192168201 e
'Permissions expire in 58 days. & George|Log out ~
Receiver Position Accuracy
" ‘ Altus NR3-3023675 (SEPT) ‘ ‘ Latitude: N50°50'55.0788" ‘ ‘ olatitude: 0.003m ‘ <4 RTK Fixed @ Battery 1
T " dard pp—— - = ulll Cellular B Battery 2
v ‘ Firmware: 1.3.0nonstandar ‘ ‘ Longitude: E4°43'55.6593' ‘ ‘ olongitude: 0.005m ‘ ? WiFi L Corrections
SEptentl‘IO' ‘ Datum: Base station datum ‘ ‘ Height: 128.413m ‘ ‘ aHeight: 0.007m ‘ R Bluetooth @ Logging

Figure 6-15: Logging in to the Altus NR3 web interface
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By default, anonymous users have full access over FTP, SFTP and rsync to the files logged
on the Altus NR3. FTP, SFTP and rsync access can be limited by configuring user access, as
described in Section 6.7. For added security, user authentication for SFTP and rsync access
can be configured using an SSH public key. When an SSH key is defined, the configured user
can download files using SFTP or rsync without entering a password provided of course, that
the matching private key is known by the key agent running on the same PC.

You can generate public and private keys using for example, PUTTY Key Generator as shown
in Figure 6-16.

g PUTTY Key Generator @l

File Key Conversions Help
Key
Public key for pasting into OpenSSH authorized_keys file:
ecdsa-shaZ-nistp521
AAAAE2VIZHNRLXNOY T tbmizdHATMEAAAAIbmEZdHATMEAAACFBAF1IQT pH1zgK8023|
1EwQS DIUF pBwQ9QYWBh2HijAQuIBZE6F1Zabeuagh T9igHX4sGhfk/nSFHGYacewGaYGN|
15AAL2EsHNVysLhXYVRmDzAIWyAqUjggO0gZ4pfimbHsxW JJ95zF uf
i RS FEGe ERRSS ecdsa-key-20161027 -

Key fingerprint: ecdsa-sha2-nistp521 521 2f49:b5:96:b2 8e:8c'be:53:61 ec:0e 64:ad2b:12
Key comment: ecdsa-key-20161027

Key passphrase: LITITYTY]

Confirm passphrase: sesssees
Actions

Generate a public/private key pair
Load an existing private key file
Save the generated key Save public key ] [ Save private key ]
Parameters

Type of key to generate:

(IRSA () DSA (@ ECDSA (" JED25519 (C)85H-1(RSA)
Curve to use for generating this key:

Figure 6-16: Generating SSH keys using the PUTTY Key Generator. The public key
is highlighted.

The generated public key is the highlighted text that can be pasted directly into the SSH Key
field of the Altus NR3 Web Interface as shown in Figure 6-17.

—Edit User
User name George
Password =~ |eeeesesesecsseecceenennias
User access level | User v
SSH Key AAAAE2VjzZHNhLXNOYT
O« | Cencel

Figure 6-17: Using an SSH Key for access for user George

521-bit ECSDA keys offer the best security however, ECSDA 256 and 384-bit keys can also be
used. Alternatively, RSA 512 and 1024 key encryption is also supported.
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Commands can be sent to the Altus NR3 using the Expert Console window on the accessible
via the Admin menu as shown in Figure 6-18

* The drop-down box showing ‘Mainboard (Altus NR3) allows selecting which of the Altus
NR3's sub-systems to direct the command. The sub systems of the Altus NR3 are the
Mainboard (Altus NR3), GNSS Receiver and the Cell modem. The command responses
will be shown the window below the label ‘Expert Console'.

* Clicking the up and down arrows of your keyboard will allow you to scroll through
previously entered commands

+ Specific messages may be viewed via the Message Inspector

* The command set of the Altus NR3 is described in the ‘Command Line Interface
Reference Guide.pdf’

Admin > Expert Control

f§ Expert Console_ |

< getSatelliteTracking
> $R: getSatelliteTracking
SatelliteTracking,
GO1+GO2+G03+GO4+GO5+GR6+GOT7+GO8+GR9+G10+G11+G12+G13+G14+G15+G16+G17+G18+G19+G28 Expert Control
+G21+622+G23+G24+G25+G26+G27+G28+G29+G30+G31+G32+R01+R02+RO3+RB4+RO5+RO6+RO7+RE
8+RO9+R10+R11+R12+R13+R14+R15+R16+R17+R18+R19+R2@+R21+R22+R23+R24+R25+R26+R27+R
28+R29+R30+EQ1+EO2+EQ3+EQ4+EQS+EQ6+EQ7+EQS+EQ9+E10+EL1+E12+E13+E14+E15+E16+EL7+
E18+E19+E20+E21+E22+E23+E24+E25+E26+E27+E28+E29+E30+E31+E32+5120+45121+45122+5123
+5124+5125+5126+5127+5128+5129+5130+5131+5132+5133+45134+5135+5136+5137+5138+513
9+5140+5141+5142+5143+5144+5145+5146+5147+5148+5149+515@+5151+5152+5153+5154+51
55+5156+5157+5158+C01+C02+CB3+COA+CA5+CO6+CO7+CO8+COG+C10+C11+C12+C13+C14+C15+C
16+C17+C18+C19+C20+C21+C22+C23+C24+C25+C26+C27+C28+C29+C30+C31+C32+C33+C34+C35+ ~
C36+C37+101+102+103+]04+105+106+]107+101+102+103+104+105+106+107

Vi
Mainboard (Altus NR3) v
|getSa1eI\|teTracking

|

Figure 6-18: Web Interface Admin-Expert Console
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septentrio

If the Altus NR3 does not behave as expected and you need to contact Septentrio Support
Department, it is often useful to send a short SBF data file that captures the anomalous

behaviour, as well as a Diagnostic Report.

Step 1: Configuring a logging session

On the menu bar select NMEA/SBF and then NMEA/SBF Logging. On this page you can
define a new logging session.

| ‘ ‘ ‘ NMEA/SBF ‘
MMEA/SBF = NMEA/SBF Logging
\ | nwen/ser Loggng |

— Disk Usage

Internal Disk (14.7 GB)
B used (0%, 71.8 MB)
O free (100%, 14.6 GB)
Logging NMEA

) ) 6.0 MB/day

~Enable Logging
‘ Logging © off ® on

g

There are currently no SBF streams defined.

New SBF stream

—5SBF Logging Parameters

DSK1
Naming type |FileName
File name Log1

Figure 6-19: Click on the ‘New SBF stream’ button to start defining a new logging
session

Step 2: Select to log the Support data blocks

In the Edit Session click on SBF and New SBF stream. In the final Edit SBF Stream field,
make sure to select the Support option as shown in Figure 6-20. This option automatically
selects all the SBF blocks that are useful for the Support Department to help diaghose
receiver problems. If you suspect interfering signals, it can be useful to provide SBF log
files before/after and during the interference, by logging the BBSamples blocks located in
the Detailed selection, in addition to the Support blocks as shown in Figure 6-21. It is
recommended to log SBF blocks at 10Hz (100msec interval).
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General Advanced Disk Contents

Messages Interval
Support 100msec [ X

General Advanced Disk Contents

0 SBF streams defined. Edic SBF Stream
‘ I Interval
New SBF stream
e PostProcess

2 New SBF stream
Streams prepared, press "OK" to apply the changes.

Bl @

DK
Naming type [IGSTH v
File name  |Logl

Default
Press "OK 6 20ply the changes.

Figure 6-20: Configure a logging session selecting Support in the Edit SBF Stream
field

SBF Logging Parameters Rinex
Naming type

File name o

{SEF Logging Parameters————

~ Edit SBF Stream——————,
Interval 1 sec v
- DiffCorr -
#- Status
#- LBand
PosCart
ReceiverSetup
Commands
Comment
BBSamples
ASCIIIn
RxComponents
PosProjected
RxMessage
GISAction
GISStatus

Figure 6-21: Selecting BBSamples in the Edit SBF Stream field for logging
interference

DO DN MIRID®E RO & & & |

Please note that logging the Support data blocks requires a large throughput of data that
may not be compatible with other CPU-intensive tasks such as data output at higher rates.

When data logging has been correctly configured, the Logging screen will show that data is
being logged on the internal disk as indicated in Figure 6-22.

Communication Corrections NMEA/SBF
NMEA/SBF Qutput

NMEA/SBF Logging

PinPoint-GIS

NMEA/SEF = NMEA/SEBF Logaing

Disk Usage

Internal Disk (14.7 GB)
B used (0%, 74.2 MB)

free (100%, 14.6 GB)
Logging SBF
[ Unmount _ 600 MB/day

Figure 6-22: The Logging screen showing data being logged to the disk
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Step 3: Downloading the logged SBF file

To download a data file logged on the Altus NR3, click on Disk Contents or on the pie chart
in the 'Disk Usage’ box and then click the download icon ) next to the filename on the Disk
Contents page as shown in Figure 6-23

Disk Usage

nternal Disk (14.7 GB)
used (0%, 17.5 MB)
free (100%, 14.6 GB)

0gging SBF
) ) 600 MBE/day

(Enable Logging

Logging © off ® on

CTE T —
Name Size
= [nternal Disk (14.7 GB) 17.5 MB
. 19022 X
. 19063
[2 log1.sbf 372.2 K

ENEY

Figure 6-23: Click the () icon next to the file you want to download
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6.9.2 Diagnostic Report

A Diagnostic Report can be generated under the Admin/About tab on the Web interface
as shown in Figure 6-24 and saved to your PC. Note that the About menu also contains
information on the Altus NR3's hardware and software components in the Receiver
Identification field.

Overview GNSS SECORX Communication  Corrections NMEA/SBF  PinPoint-GIS Admin
Admin > About Configurations
. y User Administration
Receiver Identification
Component  Attribute Description Reset
@ hwplatform product Altus NR3 Upgrade

firmware version 1.3.1-betal ~ . o
files No files G
components Receiver Messages

SECORX PAC  QQ524:1925:7166 About

userid 52419

~Diagnostic Report

Copyright © 2018 Septentrio N.V.

<?xml version="1.0" encoding="IS0-8859-1" 2>
<rxproduct xmlns="http://septentrio.com/ns/ProductDescription/2.9">

Al ights reserved.

<hwplatform product="Altus NR3"
" serialnr="3039855"
115293039555" >
<mainboard type="BI008221008ABOSAE" />
<flashcard transfermode="4-bit"/>
<usb speed="high speed” host="enabled"/>
</huplatform>

<os version="4.1.0-gd674F62" date="181217" type="ssn-linux" model="ANR3"
upgradebaud="scs">
<kernel version="2.3.5-g171f645" dote="181217"/>
</os>
<mainboardfu version="1.3.1-r71425" date="181218" type="std"></mainboardfu>
<failsafe version="4.1.8-gd674f62" date="181217" type="ssn-linux"/>
</firmaare>
<files>
</files>
<components>
<component type=

betal”/>
<component type: "352848080277193" fuversion="30.31"/>
<component type iDE:37:F1:76" fuversion="6.3,10.0.141"/>
<component type="Bluetooth "hci®” id="44:EA:DB:37:F1:75" fwversion="7.6.15"/>
</components>

4 v o4

Figure 6-24: Generate a Diagnostic Report
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7 GIS Collection with PinPoint-GIS or
other applications

Access to your ArcGIS Online maps on the field
Straightforward GIS data collection

Reliability and scalable accuracy guaranteed
Any platform, anywhere

Cloud Inside

Full ArcGIS compatibility

PinPoint-GIS is a powerful utility software suite enabling straightforward GIS data collection
of accurate and reliable GNSS positioning from your Septentrio receiver. It provides seamless
integration of this data directly into Esri ArcGIS Online and other GIS database workflows.

PinPoint-GIS exists as the web interface tool: PinPoint-GIS Web and as an Android app:
PinPoint-GIS App.

PinPoint-GIS Web is an extension of Septentrio’s web interface with a direct link to ArcGIS
Online. It offers a unique solution with the power to run GIS collection inside Septentrio
GNSS receivers. No extra applications are needed, simply use your preferred web browser
for full GIS workflow - from accurate data collection in the field directly to the ArcGIS Online
Cloud.

Septentrio understands that mobility and flexibility are important for your GIS projects.
This Android app provides any Android GIS application running on your mobile device
with cm-level positioning accuracy. The app also allows easy monitoring and control of the
receiver.

ArcGIS Online users familiar with Collector for ArcGIS can also use the latest version of
Collector which supports high accuracy collection using the Altus NR3 (See Section 7.7)
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The PinPoint-GIS App can work alongside any other Android app to provide an interface
between the receiver and the mobile device. Table 7.1-1 summarises the differences
between the Web and App versions of PinPoint-GIS when working in conjunction with Esri's
well-known ArcGIS Online tools.

B collector for ArcGis B PinPoint-GIS Web B2 rinpoint-GiIs App
Ideal for Esn users who are Ideal for users wanting an allin A mobile app from Septentrio
familiar with ArcGIS Online one solution for accessing which allows monitoring your

and with Collector. its new ArcGIS Online maops and for occuracy, connecting to an NTRIP
version allows high accuracy |monitoring the GNSS receiver. caster for getting corrections and
collection straight into ArcGIS | This is o cross-plotform solution  allows location overriding on

Online. waorking from your own web Android devices for multiple 3rd
browser. party Android applications.
Usage
Connection can be done via
Collector connects to the Wi-Fi, Bluetooth and even
Altus NR3 using Connection to the receiver  via the GSM modem of the
Connection Bluetooth is done via Wi-Fi receiver
Location overriding gives
accuracy to other Android
GMNSS Accuracy -f v apps
Height collection v v via location overriding
Accuracy Error collection i W via location overriding
Local coordinates o limited --
Attachments v v --
Offline collection s -- --
GMNSS attribute Auto-filling o v --

Android, Windows10, {i0s
requires an extra dongle for ANy platform (works via
Platform Support the Altus NR3) your web browser) Android

Table 7.1-1: Differences between PinPoint-GIS web and PinPoint-GIS App when
using Esri's ArcGIS Online

The following sections provide an introduction to using PinPoint-GIS Web and PinPoint-GIS
App. An additional section provides details on the newer version of Collector for ArcGIS
with the Altus NR3. A glossary of the terms that are used in these sections can be found in
Appendix E.
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7.2 Using the Altus NR3 on-board simple data
collector

7.2.1 Designing a collection project

On the PinPoint-GIS page of the Web Interface, click on PinPoint-GIS Rx to select and edit
a collection project. There are three collection projects that can be configured. Select the
project you want to edit and click Manage then Designer.

Communication Comrections NMEA/SBF PinPoint-GIS m

Pin'Point # G5 [58 Base map|[i= Layers || [ Options [T e e

[ ArcGIS Signin
Project (G6se

Project: CollectDB1
Name: N/A 00

Data Collection

Collect to project: Choose... v |

N50°50'55.0787"
E4943'55.6594"
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Adding a user-defined attribute

On the project pop-up, click New attribute then select User to define a user-defined
attribute. Fill in the name of the attribute and default value you want it to take.

Name:
Items:
Shown:

Project (Ciose

Project: CollectDB
N/A D)

Symbol: o

Project Actions

Project Design (Close

Attributes for CollectDB1

There are no attributes defined for
£JNew attribute

Edit Attribute

Name |colour

Value defined b
Default [ed

® User

Receiver

Adding a receiver output attribute

Again click on New attribute then select Receiver. This will generate a drop-down list from
which you can select the receiver data output that you want to collect.

When all attributes have been added, click on Save and close the project design window.

Name Value

C2New attribute

i
Project Design  (Ciese h
Edit Attribute

Attributes for CollectDB1 [EIS
Value defined by « Usel * Receiver

Latitude

“PVTGeodeti

Project Design

*PVTGeodetic_Latitude*

*PVTGeodetic_Height*
*PVTCartesian_X*
"PVTCartesian_Y*
*PVTCartesian_Z*
*PVTCartesian_Undulation”
*PVTCartesian_Datum”
Tow*

*WNc*

*Comment™
*pvtGeodetic_Vn™
“pvtGeodetic_Ve™
*pvtGeodetic_Vu*™
*pvtCartesian_Mode_Type™
*pvtCartesian_NrSV*
*pvtCartesian_HAccuracy”
*pviCartesian_VAccuracy™

“pvtCartesian_Vx" v

Name Value
colour red

£ New attribute

Attributes for CollectDB1

Latitude *PVTGeodetic_Latitude*~ 4 X

Z wvx
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7.2.2 Performing a collection

On the PinPoint-GIS window, click on PinPoint-GIS Rx and then the Manage button next to
the project you want to use. You can then click on the Collector button to start a collection.

Communication Cormrections NMEA/SBF PinPoint-GIS m

| ArcGIS Signin
Project (G5

Pin'Point’® G5 [§E Base map |[i= Layers ][ [Z] options [T 5 e

Project #ite

Project: CollectDB1

© CollectDBL
© CollectDB2 Name: N/A 20
O CollectDB3 0 Items: 0

Shown: v
Symbol: L]

Data Collection

Collect to project: Choose...

i

Project Actions

Beeldmateriaal.nl, DigitalGlobe, Microsoft | Esri, HEvworoarm
iPC

At each collection point, click on collect and enter the details of the user-defined attribute
then click Save. When the collection is finished, you can click on Close to close the collection
window.

Please note that, points cannot be collected at more than 1 point per second.

Collector (Clese

Attributes

colour |blue

Latitude 0.887476065773

Date Tue 2017-10-10
Time 11:33:08 GMT+02:00
Latitude N50°50'55.0788"
Longitude  E4°43'55.6594"
Height 128.402 m

(@ |

CollectDB1

\ m

;"\
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7.2.3 Downloading collected data

On the PinPoint-GIS window, click on PinPoint-GIS Rx and then the Manage button next to
the project you want download. The project window will pop-up where you can click on the

CSV Export button.

Communication Comrections NMEA/SBF PinPoint-GIS m

Pin'Point ® G5 [FE Base map [ i Layers [ options [0 e

Project #ite
© CollectDB1
OcollectDB2
© CollectDB3 0

Data Collection

Collect to project: Choose... ¥

In the export pop-up window, enter a
name for the file and select the column
separator. Click on Export to generate
the file and then on Download.

The file can be opened in Excel or any
text editor.

;"\

Project (G0

Project: CollectDB1
Name: N/A 50
Items: 0
Shown: “
Symbol: L]

Project Actions

File Name [projecti
Separator [Comma

Columns/attributes:

colour, Latitude

@’ Ch\Users\dean\OneDrive - Septentrio NV\.., = O i

File Edit Search View Encoding Language Settings Tools
Macro Run Plugins Window 7 X

cHEHERLE s Wik e #g x|
=l projecti.csv E3 |

3

[ U ]

colour,Latitude
blue,0.887476065773
green,0.887476065647
pink,0.887476065769

Ln:1

Col:16 Sel:l Unix (LF) UTF-8 INS
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To be able to use PinPoint-GIS Web or Collector for ArcGIS you will need an ArcGIS Online
account. ArcGIS accounts are either public (free) or commercial (payable). Public accounts
allow you to create your own maps using feature layers which are publicly available on
the internet. They are useful for demonstrating PinPoint-GIS functionality and for simple
collections. More information on public accounts can be found at:
www.esri.com/software/arcgis/arcgisonline/features/public-account.

For more complex tasks, such as collecting your own specifically defined data (attributes), it
is recommended to buy an ArcGIS Online license.

e Open an ArcGIS account online at:

EET .vvv.arcgis.com/home

,_,, _ o You can create a Public account (free for

: non-commercial use)

o If you need to create/define your own
collection feature layer you will need a
payable account from Esri (a trial version is
available)

@ A feature layer is used when data collection
and editing is required. A feature layer can
be customized for your own GIS attributes in a
geolocation.

e Create your own map either using ArcGIS Online
or using ArcGIS PRO (desktop SW)
o Some tutorials can be found at:

+ : https://learn.arcgis.com/en/projects/

get-started-with—-arcgis-online/lessons/

A

. create—-a-map/

=Y e If you want to collect data then you will need
R to create a feature layer (with a feature service
ROROXG P - = : attached to it).

N X o Feature services can be created using ArcGIS
Online and ArcGIS PRO. See:

http://doc.arcgis.com/en/

Wi AL
|
L]
B
-
5,
™

a
£
5
E
®
3

1

”,)’

- ‘;unnrnu

collector/android/create-maps/

prepare-data-desktop.htm
@ You can also use some freely available feature
services as templates


https://learn.arcgis.com/en/projects/get-started-with-arcgis-online/lessons/create-a-map/
https://learn.arcgis.com/en/projects/get-started-with-arcgis-online/lessons/create-a-map/
https://learn.arcgis.com/en/projects/get-started-with-arcgis-online/lessons/create-a-map/
http://doc.arcgis.com/en/collector/android/create-maps/prepare-data-desktop.htm
http://doc.arcgis.com/en/collector/android/create-maps/prepare-data-desktop.htm
http://doc.arcgis.com/en/collector/android/create-maps/prepare-data-desktop.htm
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e You can add different layers to your map
e Layers can be either collectable or non-collectable

(e.g. a traffic layer is not collectable while
a manhole inspection layer will have some
collection possibilities)

Add Layers by clicking on ‘Add’ then selecting
‘Search for Layers'.

o Note that you can search for both publicly
available layers (defined in the area of
the map) and for layers around the world
(deselect the ‘Within map area’ option)

e Having found your preferred layer click on ‘Add’
e You can add as many layers as you want

You can create your own layers and your
own Layers Service however, a good
example of a collection layer would be:
Layers_Coastal_Collector

e Search for this layer in ArcGIS Online
e This layer contains lines, polygons and point

collections which can be illustrative for
demonstrations

You can check that your feature is collectable by
going to the Editing features panel (click on the
Edit button)

For testing select a Feature Layer and the Feature
Type (in the ‘Add Features’ panel) and click on the
map to add the feature (if added for the feature
can also be removed)

Save your map with your preferred name
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To be able to use PinPoint-GIS Web, your browser should be connected to the internet. This
section details how this can be done by enabling the Mobile Hotspot functionality of the Altus

NR3.

192168.20.1,

Receiver

Position Accuracy

[Ssmanber 3005506

| [Cousesrsossons ] [cmmute oomm | e g s

[ s

] [Conotute er-sveasor | [clonatuce o.oram

Il Celuar X Battery
co

septentrig  [Fmriin

] [rate zm3em ] [ oorm

n= ’ 1 | .

~GNS!
~ Cellular

A all 2
@ (70—
~NTRIP
@ o

o ntrip.fepos.be: FLEPOSNRS31
Wi

P

@ =

=

=,

[) 192.168.20.1/scr?cmd=1.64.1.0.0_1.64.5.0.0&fra0=wifiview.htm

Receiver

Position Accuracy

[Semmamber 5105508

[Csemsrssrons | [samie ooom

[P e

[Conatuder er-asa.4306" | [otongtudeso0rzm

septentrio  [rmsieo

[regte o.58m ] (oot oo17m

Communication > Wi
P @ P50 192.168.20.62
G
-~
0~ P07 1921682084
192.168.20.1 / APS-NR2-3009506 o .
(~WiFi Mode ~WiFi Access Point Status
Enable off ®on Mode Access Point
Mode ® AccessPoint © Client oy OYEPRTE
. Number of attached clients 2
(~WiFi Access Point Config——————————— e
SSID defaut
Actual SSID /APS-NR2-30095068
Encryption type © none © WPA-PSK ) WPA2
Password
Channel
Mabile Hotspot l off ®on l ~WiFi Client Status
WiFi interface not in client mode! ‘

7—J—J,

Ensure that your Altus NR3 is switched on and
that the WiFi LED in the receiver is on (double click
the front-panel power button to toggle the WiFi)
Connect your mobile device (tablet, phone or PC)
to the Altus NR3 using the WiFi connection

If connected via WiFi you can open the web
browser on your mobile device and open the
web interface of the Altus NR3 (using the URL:
http://192.168.20.1).

Make sure the GSM of the Altus NR3 is on and
connected to the internet. You can configure the
cellular modem on the Communication/ cellular
tab on the web interface. If you want a high
accuracy position then use the NTRIP settings tab
to configure RTK (see Altus NR3 user manual)
When connected via WiFi to the Altus NR3
your mobile device will lose its own Internet
connection. The Altus NR3 allows you to share its
Internet connection by using the Mobile Hotspot
functionality.

o This is enabled on the WiFi tab in the Altus
NR3 web interface. Next to ‘Mobile Hotspot"
select ‘on’ then click ‘OK..

It is recommended to save the configuration to
boot (so that the Altus NR3 starts its connection
automatically at boot time)

If you want to use the Internet in your mobile
device then use a Bluetooth connection to the
Altus NR3 and use the NTRIP connection in the
PinPoint-GIS app
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PinPoint-GIS Web allows you to either access your ArcGIS Online maps or to perform
data collection which is synchronized directly with Esri ArcGIS Online (it is a cross-platform
alternative to using Collector for ArcGIS. See Section 7.7 for further details on how to use
Collector for ArcGlIS.). It works on any platform with a web browser and makes the bridge
between GIS and accurate data collection.

Esri data ,F';w) it
& 3 L) arc

Ownlina

Differential
corrections

Y

Esri data

ATUS INRL

PinPoint-GI1S Web

Use G5M on Mobile device i Contral
)
o S ¢ B
& e +..

SBF

(

The following steps will guide you through the main functionalities of PinPoint-GIS Web.

The PinPoint-GIS view is located in the PinPoint-GIS menu of the web interface as shown in
Figure 7-8. Within this view you have full access to your ArcGIS Online user maps. The system
allows you to select your ArcGIS Online user maps, change the background of your user map
using the multiple Basemaps available from Esri, Display or hide the different layers and
filters of your map, and will allow you to have configurability for Portal for ArcGIS in the case
your data is located in an specific secured ArcGlIS Server.

Position Accuracy
175585, 788m | |crLa'I:itudp_: 0.006m | 4 RTK Fixed B Battery 1
al| Cellular @ Battery 2
J 170577.362m | |”L°"9"t”d"" 0.05m | = WiFi L corrections
35.305m | | oteight: 0.025m | % elustooth @ Logaing

Figure 7-8: PinPoint-GIS Web menu

Navigation within the PinPoint-GIS Web view is straightforward and allows you to visualize
all the main GIS and GNSS information in a single view. The view can easily be maximized
using the maximize/minimize button in the right corner of the map [ This is handy when
working in the field with tablet screens.
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Configure which | |- Changeportal
map is shown | ‘\.% /- Show organization maps
\.\’ ff i
\\ , Signin to
: -,

J/ .~ ArcGIS Online portal

PinPoint'®

Navigatemap |____

feature type N s
(zoom., re-center) | i » Select feature type § 1 Collector

+ Collector

N50°50'53.6095"
E4°43'54.4533"

200m
Position & Accuracy | " b4 operensal & catiery 1
Statusicons | Yul  celuar @ gamery2

when maximized) | 2 wA i Corectons §
( )i R Blustooth @  Logging

| Indicator of current position

Figure 7-9: Functions within PinPoint-GIS Web

Access your maps from the Altus NR3

e 2o Swam: -= e Connect to your Altus NR3 receiver
: : e Go to the GNSS/PinPoint-GIS Web tab where you
should see a basic map
@ Your browser should be connected to the
internet (See Section 7.4).
. e Sign-in to ArcGIS online using the ‘Sign in" button
” e and enter your own user/password
e Clicking on ‘User maps’ will show the maps stored
in your account.
e Select your map of choice. The Altus NR3
position will be shown and you can now start data
collection with accurate positioning.

@ You can use the ArcGIS Online toolsets to perform analytics, administration, reports, web
apps and much more benefiting of the precise and accurate collected data from the Altus
NR3: http://www.arcgis.com/features/features.html

© While position passed to ArcGIS Online is accurate enough you will need to make sure your
Esri layer is prepared in the correct Datum as output from the GNSS receiver.

@ Please contact Esri for any questions on getting an ArcGIS Online account: www.arcgis.com

‘e
-
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One of the great advantages of ArcGIS Online is the power to automatically fill GNSS
attributes when performing a collection. This allows you to store in your Geo data base
information such as precise height, accuracy error and quality information which is relevant
for many GIS accurate jobs. The auto-filling is very simply handled by using a specific naming
convention in the attributes of your Feature class.

All the following Septentrio SBF blocks are supported for auto filling within the GIS collection:

PVTCartesian, PVTGeodetic, PosCart, PosLocal,
PosProjected, RTCMDatum

PosCovGeodetic, PosCovCartesian,
Position accuracy error RAIMStatistics, VelCovCartesian,
VelCovGeodetic, DOP

BatteryStatus*, BluetoothStatus*,
CellularStatus, WiFiClientStatus, ReceiverSetup,
ReceiverStatus, IPStatus, DiffCorrin*,
MeasEpoch*, WiFiAPStatus

Positioning and solution

Status information

*Note that currently there is no support for sub-block information within some SBF blocks (only the common
flags of the block are auto filled)

Table 7.5-2: SBF blocks supported by the Auto filling of GNSS data

The auto filling is done by simply creating a GIS attribute which corresponds to the SBF block
and field name: <message name>_<field name> e.g. DOP_VDOP.

More information about all the fields of SBF blocks can be found at the Reference guide of
the Altus NR3. It is also possible within the web interface to check the Message inspector
located in the Expert Console menu so that you can visualize the fields which could be filled.

Here are some example of attributes and how would they be defined in the ArcGIS Online
Feature class.

Height PVTGeodetic_Height
Horizontal Accuracy PVTGeodetic_HAccuracy
Differential Corrections received DiffCorrin_Mode

When creating the attributes in ArcGIS Online it is important to consider the field type of the
information you want to auto fill. The following table explains how the type conversions are
done between the GNSS receiver and your GIS database.

"Note that the auto-fill functionality is not available with free Esri ArcGIS public accounts.
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Esri type SBF field type
string Any
Floating point Numeric
Floating point Not numeric
Integer MNumeric
Integer Not numeric
Other Any

Table 7.5-4: Type co

To be able to add extra attributes to a

Septentl’lo' CHAPTER 7. GIS COLLECTION WITH PINPOINT-GIS OR OTHER APPLICATIONS

Attribute value

String representation of SBF field value
enums get their symbolic representation

Field value

No attribute value filled in
Field value

Mo attribute value filled in

No attribute value filled in

nversion for auto filled GNSS attributes

GIS database you will need to use either ArcGIS Online

or ArcGIS PRO Desktop SW. The steps below explain how to prepare a map for auto filling
of GNSS data using ArcGIS Online. Note that you need to have an Esri account which allows
editing of the Feature class. In ArcGIS Online, open a User map which includes the Feature

Class you want to use for the auto-fill

Public accounts do not allow new att

ed GNSS data and follow steps below:

ributes in the layer to be defined. Extra attributes are

useful for demonstrating how PinPoint-GIS automatically pushes not only position data but
also any other metadata which might be important (e.g. accuracy, height, Positioning Mode,
etc.). If you need this functionality you will need a payable Esri account.

1. Select the in the Details menu the Feature class you want to edit
2. Click on the table view icon which will allow you to visualize all the fields of the Feature

class

3. Click on the Table Options menu and select the option Add a field

| e e .-~ |

' e c attusdmaps.arcgiscomy home v

wome = DEMO_Hosted_Map_Point_Manhole_Based_on_Layer Bauch

11..1-. *edt B Beemop | E Anabes

& sbout Content (= Lepend

Conterts

# Map Notas

;.

Erear Point Description  Data
Rasalut

173 o howse 12

Hsme - = 5

P bl 5 poct - Seowesr Manhole Watersheds (1 Matuns, O seected)

t

Faciliny IE Install Date  High Pips Envart
Elavatio

hatla Joly 13, 201F%  12.00 12,00

Figure 7-10: Adding a GNSS attribute in a feature class
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4. Finally make sure you add the field following the naming convention described above

and the Type which corresponds best for the auto filled GNSS value.

5. Once you have added the field, please make sure you save your map.

Add Field

Name:

Alias:

Type:

Default Value:
(Optional)

PVTGeodetic_HAccuracy

GNSS Vertical Accuracy

Double

ADD NEW FIELD

Figure 7-11: Adding a field using the SBF naming convention

6. Once saved, when you add a collection in ArcGIS Online you will see the form field

automatically filled by the Altus NR3

FOUT FOINT IU
Facility 1D

Install Date

High Pipe
Elevation

Invert

Invert Elevation
Rim Elevation
Cover Type

Wall Material
Manhale Type
Manhele Candition
Pawvement Cut
Depth

Flow Direction
Lined

Water Type
Location
Description
Height -171.36
Mode RTK Fixed

Figure 7-12: Auto-filled values in PinPoint-GIS Web

gabal3 G @esri

+ Legend

» Sefect feature fype

S = Colector

Feature type: Adpsted Poits

S Bt Htation dxten A
Futue: el ek Mestatey

Note that even if not the whole accuracy is shown in the form auto filled values, PinPoint-GIS
Web will still push the whole accuracy to the GIS Database once the user clicks the Save

button.
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The PinPoint-GIS App allows you to use any GIS application you want in your mobile device.
This is achieved by overwriting the internal GPS position of your mobile device by the
accurate and reliable position of the Altus or Septentrio GNSS receivers.

+ Connection manager

NTRIP Client (allowing multiple connections)

+ Accuracy widget with level alarms for easy monitoring of the accuracy

* Location overriding so that you can use any other Android application while using the
high precision information from the Altus receivers

* Basic GNSS control: WiFi, GSM

@

Location overriding

Differential
corrections ?II

=

SBF/NMEA

Use GSM on Altus NR2

Control

o3

PinPoint-GIS App

) Differential
corrections
Location overriding
Yl
p P Differential
Use GSM on Mabile device ‘ comracliore: oI

Do

SBF/NMEA

PinPoint-GIS App

@ With the PinPoint-GIS App, you can choose to use either the internal cellular connection
of the Altus NR3, or the connection of your mobile device. The diagrams above show
schematically the connection options. The PinPoint-GIS App is an application which can
be used along with any other Android applications. The application is designed to provide
accurate positioning to any other Android application running on your mobile device. Note
that many Android applications could also be used in conjunction PinPoint-GIS App for
maximum flexibility.

The application is freely available in the Android Play store and can be used with the
Altus NR3, Altus GeoPod or the Altus APS3G receiver.

The following steps will guide you through using PinPoint-GIS App with the Altus NR3
receiver.



septentrio

X | @ httpsy/play.google.comy/store/apps/det

S Google play

PinPoint-GIS

Septentria  Productivity

& USK: All ages

= PinPoint

(] 3 v B 1457
= PinPoint ®

Y Connection Manager | |,

[ correction Manager o =\

@ GNSS Settings ‘

@ ESRI Settings I S /

c App Settings \.

o About

Lewen.

0.0Tm B

RTK Fixed

N 50°50%53.61984.
| E4'435439492
£001m
x

smaTus. ‘connecriof

wrkrved 4 rrkied 4 1

N o o

i

CHAPTER 7. GIS COLLECTION WITH PINPOINT-GIS OR OTHER APPLICATIONS

The app can be installed in your mobile Android
device from the Google play store.

PinPoint-GIS App location overriding will only
work when you enable Mockup Locations on
your mobile device. To do this go to, Settings—
More— Developer options, in your mobile device
and make sure that the ‘Allow mock locations’
option is enabled. Opening the app will also
guide you through these settings when Mockup
Locations is disabled.

Section 7.4 describes how this can be done

e Click on the PinPoint-GIS App icon
e The PinPoint-GIS App will try to make an

automatic connection to the Altus NR3. If you
have the WiFi connection enabled then it will
automatically connect to the receiver. If you want
to connect via Bluetooth then you can create a
new connection by going to the Connection
manager in the app.

The first time you perform a Bluetooth
connection it will require a pairing to the Altus
NR3 (which can also be done from the
connection manager)

Your mobile device has also an internal GPS
receiver therefore you need to override the GPS
location by using the external Altus NR3 accurate
position.

In the App Settings menu of the app you can find
the Location Overriding option.

Note that when you override the internal GPS
position, other applications running on your
device will now also use the Altus NR3 position.
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ARCO

10 = e Keep PinPoint-GIS running in the background (by
g o . clicking the home key in your Android device) and

Q o= open your preferred Android GIS application

e The current location of the Altus NR3 will be used
in your own app (if location overriding has been
enabled) and the GPS position accuracy will be
that of the Altus NR3
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7.7 Using Esri Collector with the Altus NR3

Collector for ArcGlIS is an application which allows GIS data collection into ArcGIS Online.
The latest version of Collector for ArcGIS offers compatibility with the Altus NR3 receiver.
This allows customers working within the Esri environment to perform high-accuracy data
collection straight into the ArcGIS Online cloud.

This section describes the general steps needed for using the Altus NR3 with Collector
for ArcGIS. Please contact Esri for any questions or for getting an ArcGIS Online account:
www.arcgis.com

Collector

recommended to connect to the Altus NR3 web interface via WiFi for configuring and

0 A Bluetooth connection is needed when using Collector for ArcGIS. In this case it is
monitoring the Altus NR3 receiver.

The following steps will guide you through using Collector for ArcGIS (Android) with the Altus
NR3 receiver.

;"\
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€ 2 € @ hitps//play.googlecomstore etails7id=com.e e B =

B Google Play [ a | = 0@
_ Apps Gotogories v Home TopCharts New el 2 o . . .
P e The app can be installed on your mobile Android

device from the Google play store.

© High Accuracy collection with the Altus NR3 is
only supported with Collector version 10.4 and
above.

@ More information about Collector for ArcGIS
from Esri can be found at
www.esri.com/products/collector-for-arcgis

e Section 7.4 describes how this can be done

=AB

<ﬁ Collector

Make sure the Altus NR3 is Bluetooth paired with

your mobile device

The first time you perform a Bluetooth

connection it will require a pairing to the Altus

NR3 (which can be done from the connection

manager)

e Click on the Collector for ArcGIS App icon

e In the Settings panel from Collector, open the

Location Provider and select the receiver you

want to use. If the Altus NR3 receiver is not yet in

the list, tap on the + icon and select it from the

list of available devices.

¢ If you are mounting the receiver or antenna on a
pole, specify the height of the pole along with
any distances from the bottom of the receiver to
the phase center of the antenna.

e Tap Add to add the receiver to the location

provider list and switch to using the Altus NR3.

‘Select a GPS receiver

@ Differential Corrections can be received either using the Altus NR3 Cellular modem or by
using the PinPoint-GIS App. If the PinPoint-GIS App is used then it is recommended to use
a WiFi connection for the PinPoint-GIS App connection so that Bluetooth port can be used
for the Collector app.
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=A@

rﬁ Collector

guslambert

(GNSS Recelver Coordinate System

S e |In the Settings of Collector, under Location, select
Location Profile and select Add Profile ‘+'.

e Browse for the Geographic or Projected
coordinate system of the map's coordinate
system. Alternatively, type in the Geographic
coordinate system name or ID to search for the
GCS of receiver's correction service. Tap to select
the desired GCS. Tap to select the desired
coordinate system used by the map.

e Note: There are GCS and PCS with the same
name so make sure to select the correct tab
before selecting the coordinate system.

e If a datum transformation between the
coordinate systems of your receiver’s correction

Belgel

ADD PROFILE

Q, Filter

GCSHD1909

P service and your map is available, you will be
prompted to specify the data collection area.

e Choose a datum transformation from a list of
available transformations. The list of

o transformations is sorted, with the most relevant
datum transformation listed at the top of the list.

e Give the location profile a name and save it.

e Once created, the new profile will be added to
the list of location profiles and can be selected
during collections.

e Once connected collector you will be able to
perform GIS collection with Collector.

@ Using Esri's ArcGIS Online Software will give you access to multiple tools for analytics,
administration, reports, web apps and much more:
www.arcgis.com/features/features.html
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APPENDIX A. STATUS ICONS AND FRONT-PANEL LEDS

A Status icons and front-panel LEDs

A.1 Status Icons on the Web Interface

The icons on the right hand side of the top banner quickly show the user the status of the

Altus NR3.

Position mode

The Altus NR2 will function in modes of increasing accuracy, depending on the

® D 4

Standalone SBAS Differential Float Fixed Base

configuration.

Cellular Status

Off On, shov:r-i-ng signal quality

Wi-Fi -
Off On
Bluetooth b 4 3
Off On

Battery )24 l ol a

No battery Empty Charging In use
Corrections X 3

No Corrections received Corrections being received
O &

Disk full or not

o Logging mounted

;"\

Table A.1-1: Web Interface Status lcons
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A.2 Front Panel LEDs

NO BATTERY

BATTERY BLINKING NOT IN USE
ALWAYS LIT IN USE

LESS THAN 5% REMAINING

LESS THAN 20% REMAINING

OK
E OFF
BLUETOOTH BLINKING RADIO ON/DISCOVERABLE
CONNECTED
OFF

WIFI ON as Access-Point

ON in Client mode

OFF

CONNECTING

CONNECTED

NO POSITION CALCULATED

POSITION RTK FIXED POSITION

BLINKING SLOWLY  STATIC IN BASE STATION MODE

SBAS, DGNSS or RTK FLOAT

STANDALONE

Diff RECEIVING CORRECTIONS

BLINKING SLOWLY ~ OUTPUTTING CORRECTIONS IN BASE STATION MODE

<
s
g
Q00000 00 00 00 00O

CORRECTIONS NOT RECEIVING
%ﬁ] DISABLED
LOGGING LOGGING
LOGGING

BLINKING SLOWLY
DISK > 80% FULL

LOGGING
DISK FULL OR NOT MOUNTED

BLINKING FAST

Table A.2-1: Front-panel LED behaviour
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B Batteries

Four high-quality 18650A 3.7 V Li-lon batteries are supplied with the Altus NR3. Additional
batteries may also be purchased.

When purchasing batteries from another manufacturer please note that:

+ The battery specification must state that the batteries contain a protection circuit

* The cell inside the battery should be supplied by a well known brand (Panasonic, LG,
Samsung ...)

« NOTE: when working at temperatures below -20AF C / -4AF F and above +50AF C / 122AF
F the device needs to be powered via an external power supply, such as the AC adapter.

To prevent premature ageing of the batteries it is good practice to:

+ Charge the batteries completely before re-inserting them into the Altus NR3
+ Use the batteries until they have completely discharged

It is advised to charge the batteries using the supplied external battery charger.

The batteries of the Altus NR3 can best be charged using the external battery charger. For a
totally drained battery of 3400 mAh, a charging time of 3 to 4 hours can be expected.

Battery chargers from other manufacturers may be used however, please note that:

+ Low quality battery chargers may not fully charge the batteries
* Flexible chargers that can charge batteries of different types (e.g. Li-lon and NiMH) are
typically not optimal for charging the batteries

The batteries of the Altus NR3 can be charged inside the device while it is connected to an
external power supply!. Battery charging will stop if the Altus NR3 is switched off or if the
temperature inside the device goes below 0AF C / 32AF F or above +45AF C / 113AF F.

* Insert the lemo plug into the Altus NR3 by aligning the red dot on the connector with
the centre of the unit as shown in Figure B-1

+ Push the lemo connector firmly into the socket until the locking mechanism clicks into
place.
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Figure B-1: The red dot on the lemo plug should align with the centre of the Altus
NR3

B.2 Hot Swapping the batteries and charging

When both batteries are below 5% then the Altus NR3 will make use of both batteries. The
user may replace either battery without interrupting operation.

Both the Web Interface and front panel LEDs give information about the battery status. See
Table A.2-1 for a description of the front-panel LED behaviour.
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C Point-to-Point connections

Two Altus NR3 units configured as a Base station and rover, can be connected to each other
in order to transfer differential corrections over the connections listed in the Table below.

Connection Cost Range a!r?d Number
availability of rovers
setb Limited to GSM
Data call rovi)c/ier network 1
P availability
Mobile setb Limited to
! Y 3G/4G 8
internet provider O
availability
up to~180m
WiFi Free (depending on 4

environment)

Additional information

The initial connection can be slow (~ 30s), GSM availability is
however usually better than mobile internet. In some
countries, CDMA is more prevalent that GSM.

NB: Accepting or initiating a data call will cause a peak in the
current drawn from the batteries. For this reason, a data call
connection requires both batteries to be present with at least
a total charge (for both batteries) of about 40%. Note that
the Data Call feature cannot be used when the Altus NR3 is
connected to an external power supply without batteries on
the unit.

It is Advisable to use register with a Dynamic DNS service'or
use a fixed IP address?

The Base station unit should be setup as an Access Point and
rover receivers as WiFi Clients

'Section 6.4 describes how to make use of Dynamic DNS
ZNote that some service providers do not support use of a fixed IP
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D Connecting to the web Interface in
Client WiFi mode

Using your iOS mobile device as a personal hotspot can be useful for sharing the internet
connection of your mobile device to the Altus NR3. In this case you need to configure the
receiver in WiFi client mode and the web interface needs to be accessed in a different way
(you will not be able to connect using 192.168.20.1).

The following steps describe the way the Altus NR3 can be configured for using the mobile
connection of your mobile device and the way to connect to the web Interface.

« Make sure your mobile device has been configured with personal hotspot (a user and
a password will be displayed to the user)

+ Configure the Altus NR3 in WiFi Client mode so that it can connect to your mobile device
(using the credentials from the mobile device)

* Access the web interface via your mobile device:

- i0OS devices: You can easily access the web interface by using
http://altusnr3.local or http://altusnr3-xxxxxxx.local in your web browser.
Where ‘xxxxxxx' is the 7-digit serial number of the receiver.

- Android and Windows devices: To access web interface you need to know the
IP address assigned to the receiver by your mobile device. Most Android devices
allow you to see the assigned IP address within the network settings. Alternatively,
you can connect to the receiver using USB in order to find the IP address assigned
to the receiver (displayed in the WiFi graphical widget).
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E Glossary of ArcGIS and PinPoint-GIS
terms

GIS
o A geographic information system (GIS) describes any information system that can
integrate, store, edit, analyse, share, and display geographic information. GIS
applications allow users to analyse spatial information, edit data in maps and present
the results of these operations

ArcGIS Online
o Web system which allows custom map creation
o PinPoint-GIS Web runs on top of ArcGIS Online accounts

ArcGIS PRO/ArcGIS Desktop
o The desktop SW applications which allow you to create, edit and analyze maps/feature
classes, etc.
o Esri's ArcGIS Desktop will be replaced by ArcGIS PRO which has better connectivity to
ArcGIS Online

User maps
o A map created by the user using different layers (may or may not be shared with an
organization)
o User maps can be created using ArcGIS Online, ArcGIS PRO or Desktop

Layer
o Extra geographical data shown visually on top of a basic map

Feature class
o The definition of a feature which specifies all the attributes of your object
o Creation of new feature classes can only be done using ArcGIS Pro or Desktop

Feature (data)
o The actual object which can have geographic location and other properties and which
are defined in the feature class
o Using PinPoint-GIS Web collection, a Feature in the ArcGIS Online database will be
created

Feature layer
o Layer that references a set of features that are shown on a map
o The user can add feature layers to his map using ArcGIS Online
o Feature layers are created using ArcGIS Online or ArcGIS PRO/Desktop. Note that if
custom fields are needed then users require a payable version of ArcGIS Online

Feature service
o Mechanism to make feature classes/layers available for others either in your server or
in ArcGIS Online

Portal for ArcGIS
o Portal for ArcGIS helps you organize and share information throughout your
organization in a more secure way using your own server
o PinPoint-GIS Web also allows users to connect to their own ArcGIS portal
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F List of Typical GNSS Related Acronyms

APME A Posteriori Multipath Estimation

ARP Antenna Reference Point

ASCII American Standard Code for Information Interchange
CMR Compact Measurement Record

CPU Central Processing Unit

CR Carriage Return

CTS Clear to Send

DGPS Differential Global Positioning System

DOP Dilution of Precision

EGNOS European Geostationary Navigation Overlay System
ESTB EGNOS System Test Bed

FPGA Field Programmable Gate Array

GLONASS  Global Orbiting Navigation Satellite System (Russian satellite system)
GNSS Global Navigation Satellite System

GPRS General Packet Radio Service

GPS Global Positioning System

GPX GPS exchange

GSM Global System for Mobile communications

GUI Graphical User Interface

HERL Horizontal External Reliability Level

HPL Horizontal Protection Level

IGS International GNSS Service

LAMBDA Least-squares AMBiguity Decorrelation Adjustment
LED Light Emitting Diode

MDB Minimal Detectable Bias

MOPS Minimum Operational Performance Standards
MSAS Multi-functional Satellite Augmentation System
MT Message Type

NGS National Geodetic Survey

NMEA National Marine Electronics Association

OEM Original Equipment Manufacturer

OTF On the Fly

PPS Pulse Per Second

PVT Position Velocity Time

RAIM Receiver Autonomous Integrity Monitoring

RINEX Receiver Independent Exchange Format

ROM Read Only Memory

RTCA Radio Technical Commission for Aeronautics
RTCM Radio Technical Commission for Maritime Services
RTK Real Time Kinematic

SBAS Satellite Based Augmentation System

SsD Secure Digital

SDHC Secure Digital High Capacity

SIM Subscriber Identity Module

UHF Ultra high frequency

VRS Virtual Reference Station

WAAS Wide Area Augmentation System
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