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Overview

Riegl manufacture high precision high power LiDAR units that are used
extensively in the survey industry. Riegl's own post-processing software is
compatible with OxTS Inertial Navigation System (INS) devices which are
used to supply the navigation information.

Importantly, OXTS INS navigation data, NCOM, is supported by Riegl’'s own
software so only a PPS, NMEA and NCOM connection between the two
devices needs to be created for the complete system.

Requirements

For the LiDAR to function correctly with an INS it needs to be receiving
NMEA messages from the INS and time synchronisation messages.
NMEA messages and pulse per second (PPS) messages can be sent to
the Riegl device by wiring into it correctly. The Riegl device can receive
NMEA over RS232 or ethernet. Further to this, NCOM data must be sent
from the INS to the Riegl device over an ethernet connection.

Riegl software should be used for recording and processing data.



Hardware

In order to fulfil the requirements above, a cable must be created to communicate between the two devices.
The exact design of the cable will depend on your data capturing requirements. Wiring diagrams are included in
the manuals of our INS devices and each of the Riegl LIDAR manuals to give you all the necessary information.

The pinouts of the main connectors of each INS are described in their manuals. An example is this table from
the xNAV650 manual:

Pin# Name (Function) 1/0 Type Description
Supply+ P Power supply +
2 Supply+ P Power supply +
3 Serial 1/0 Serial RS232 RX
4 Serial 1/0 Serial RS232 TX
5 ERX- I Ethernet receive -
6 ERX+ I Ethernet receive +
7 ETX- 0 Ethernet transmit -
8 ETX+ 0 Ethernet transmit +
9 I/0 signal 2 1/0 Configurable 1/0. (contact OxTS for options)
10 I/0 signal 1 1/0 Configurable 1/0. (contact OxTS for options)
11 Signal ground P Isolated signal ground
(isolated)
12 PPS (isolated) 0 Pulse per second synchronisation output,
referenced to isolated signal ground (#11)
13 Signal ground P Signal ground
14 Supply- P Power supply -
15 Supply- P Power supply -




Similarly, Riegl provides information on the signals into the connector on the Riegl unit:

Pin Assignment Note
1 GPS TxD RS232 transmit
2 GPS_PPS TTL input
3 GND Ground
4 GND Ground
5 GPS RxD RS232 receive
6 USER.Tx TTL output
7 USER.Rx TTL input
8 GND Ground
9 Remote On/Off | Connection to GND switches the instrument on/off
10 GND Ground
11 CAM_Trig TTL input
12 CAM_Exp TTL output
13 D2+ LANT1 ethernet data pair 2 +
14 +UB Power supply +
15 D1- LAN1 ethernet data pair 1 -




Pin Assignment Note

17 -UB Power supply ground

18 D4+ LANT ethernet data pair 4 +
19 D4- LANT ethernet data pair 4 -
20 +UB Power supply +

21 D3+ LAN1 ethernet data pair 3 +
22 D3- LAN1 ethernet data pair 3 -
23 -UB Power supply ground

24 D2- LAN1 ethernet data pair 2 -

A cable can be created that matches the signal outputs from the pins on the INS
connector to the input signal pins on the Riegl device. PPS messages must be sent
to the Riegl by wiring into it from pins 12/11 on the xNAV to pins 2/3 on the Riegl.
NMEA messages can be sent to the Riegl over RS232, pin 4, or by ethernet.

An ethernet connection in necessary between the units, the Riegl must be receiving
NCOM data which it decodes to use as its navigation data. You can do this through
a network switch and configure it as described in the following section.



Riegl PPS Setup

An example setup using PPS:
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Configuration

To configure your INS device to work with the LiDAR you need to ensure that the correct messages
are being sent. This can usually be done in the Interfaces tab of OxTS’ complimentary INS device
configuration software, NAVconfig.

NCOM must be configured to be sent over ethernet, this is done in the Ethernet tab.

Interfaces

Configure the correct interfaces for your device.

| Ethernet | Serial Input | Serial 1 Qutput | PPS / Triggers
ﬂ Configure settings for the Ethemet interface.

[v] Enable Ethernet data output

Cutput packet;
NCOM ~|
Data rate: -
100 Hz ~|

Output Ethernet packet based on Trigger 1
[ 1 On falling edge of input trigger

[ ] On rising edge of input trigger

L] On camera output trigger

Output Ethernet packet based on Trigger 2
[ 1 On falling edge of input trigger

[_] On nsing edge of input trigger

[] On camera output trigger




In the Serial 1 Output tab you will need to select the correct NMEA message type
and baud rate for the Riegl device. Select GPGGA messages and a baud rate
115200 at 1 Hz.

Interfaces

Configune the cormect interfaces for your device.

Ethernet | Semal nput Sevesl 1 D.J‘.pu'. PPS / Tnggers

) Configure output of the COM RS232 verial pait.

Pacicet: Mammum chars per second: =1 a)
MMEL * | Totsl pemods output chars per second; 79
Baud:

[] Ao extended length messages
S500 "
[ Qutput approimate values before initialisation

MNMEA Messsges

Message Periodic cutput - Cutput on Trigger 1 falling svent Qutput on Trigger 1 nsing svent  Qutput on Trigger 2 falling svent  Cutput an
GPGGA | Disabled

GPHDT | Digabiled
GPVTE | Disabled
GPZDA | Drissbled
GPGET | Disabled
PASHR | Disabled e
GPRMC | THz
GPESY | Disabled
CPGE5A | Disabled

PTCF | Disabiled
GPPPS | Disabled  *
PECHD | Digsbled

PPS messages are selected in the PPS/Triggers tab.

Etharmet | Serial Input | Serial 1 Qutput | PPS / Triggers

) Configure digital 170

1PPS output active edge Trigger 1
L] Fa:lmg T:1gg:r type:
. L
Rising NPt Iraoer
Trigger 2

Trgger type

Input trigger




In the Riegl software, select the OxTS NCOM option in the INS option list, this will decode the INS data into the
position, time and orientation data that the LiDAR requires.

4 Integration Settings
e =
MName INS-GPS 1 Type ID!TS = Serfal No | 25038
System Components = 1G1 AERDcontrol al
L« MON C RAWL | Aprlanix POS AV/LY/MY ng  Options
] 0 INS-GPS 1 User Accuracy
. L T -IXSEA AIRINS/LANDINS a
Roll, Pitch [5.000deg Novtel swff =
@ i-..‘ St Yarwe . [5.000dey 8:::; e;gmsmou f
Latitude, Longitude 5.000m _V-LINE SCANNER |
Altitude 150008t RIACQUIRE Embedded =
= POS N =
Velodty |2.000kn =]
User Limits
GPS Satellites ] -
PoOP hoo <
Options
["] Disable DMI Errors
["] Enable Internal Memory Manager
[] Esable Raw Data Check
D Enable Internal Memory Download Manager
L Integration Sattings
Name [INS-GPS 1 Type 0TS * Serlal Ne | 15038
System Components - : L
Commurnicetion NON  Communicetion RAWL  Communiation RAW2Z  Mouniing  Opfions
[ O INS-GDS 1 Protocol NCOM "
. 2 Connedicn Type upP -
[+ ‘_"% Scanner 1 UDP Settings —
Lo ] pat 5000

—

lE Sava As... Opon,.. Cancol Import/Export,  Connection Test... Halp




In the integration settings of the Riegl software, configure the protocols to be expecting
messages that match what you have selected in NAVconfig for the PPS and serial outputs.

¥ Integration Settings

P —
Mame  Scanner 1 Type miniVL-TUAY = Serfal No |53232827
System Components - -
| = Communication Synchronization Mounting
= ‘J NSGrs 1 Tine Synchronization
: Synchronization Skonal

vk e Thesa sotfings depond an the solectod INS-ZPS fypa. Changing the TNS-GPS Ry will reset these setfings.
. Used [NS-GFS to Synchronize  INS-GPS 1

Used Synchrorization Method  Extermal GPS RS232
Time Tag Data Sring Format GPGEA

Time Offset [Moritaring Only)| 18.00000¢ -
PS5 Sequence PPS Hrst i
FPS Trigger Level Negative

Extarnal GBS LIDE

External GFS R5232

Baud Rata 115200
Parity NONE
Data Bits 8

Stop Bits 1

Fan Syndhroniztion
Optione

l:.)i{ Save As.. Open... Cance Import/Expert, | Connection Test,.. Help

Before you begin collecting data, ensure that you are getting time synchronisation and NMEA
messages. You can use the Riegl software to see that position and time information is updating

correctly.

Important: The INS must be initialised to send valid NMEA messages.

Post processing

The Riegl software will decode the NCOM data in real-time for its navigation data. It is therefore
highly recommended to have access to a base station in real-time to get the highest quality
pointcloud.

To create a pointcloud, follow the instructions in the Riegl software wizard with the correct
input files.




Example data

The below survey was conducted using an OxTS xNAV v3 INS and a Riegl LiDAR sensor. The data was
processed using Riegl's own post-processing software.




Need further
assistance?

Visit the support website:
support.oxts.com

Get in touch if you can't find
what you need:
support@oxts.com

Support: +44(0)1869 814251
Sales: +44(0)1869 814253



