HYPACK |
a xylem brand Sou nding Better!

SBG / Velodyne Configuration

By Jerry Knisley

The purpose of this document is to describe the interface between the HYPACK® software,
the SBG Ellipse and the Velodyne VLP-16. This hardware configuration is used in the
HYPACK® Payload.

The IP Address may be different if it is configured for sharing the Internet connection. In that
case, the IP Address will be set to 192.168.137.7 with a gateway of 192.168.137.1.

Using the Remote Desktop Connection allows you to have a controlling laptop (interfacing
computer) to view the screen of the Payload computer.

Remote Desktop Connection

Payload

192.168.228.8

Remote Desktop Connection Interface

% Remote Desktop Connection — =

| Remote Desktop
. Connection

Computer:

lser mame:  user

fou will be asked for credentials when you connect.

@ Show Cptions Connect | | Help

User Name: user

Password: password
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SBG - SBG CENTER

1. Connect to the SBG Ellipse.
a. Click the Connect icon.

Connect to the SBG Ellipse

=L shgCenter Application
File View Tools Help

EE 00000 «kIOAEE - L0

b. Click [Refresh] to search for the SBG Units connected
Populating the List of SBG Devices

Select and connect a device *

Product Code Serial Mumber Location Speed Out Port In Port

c. Select your SBG unit and click [Connect]. The Features and Information display

appears.
Connecting to your SBG
select and connect a device Features and information for ELLIPSEZ-... n
Product Code Serial Number Location Speed Device  Gnes
-‘ ELLIPSE2-D-G4A3-B1 045007459 COmM7 115200 bauds
Identification
Product Code ELLIPSEZ-D-G4A3-B1
Serial Number 045007459
Connection
Location COM7T
Input Port -
Output Port -
Refresh | | Connect Speed 115200 bauds
Verzion
Firmware 1.7.1438-stable
Calibration 1.3.5331-rc
Hardware 2.0.0.0




2. Configure the SBG.
Open the Settings Dialog

<L shgCenter Application

File View Tools

O EHE

Help

000 0«

A

> NG @ L 5O

[
Sensor Tab

On the Sensor tab, the Motion
Profile we choose is Marine or

Settings for ELLIPSE2-D_ 045007463

W

Metion Profile
Selected madel

lignrrent 8 Lever Arrns Initial Pesition 8 Date

. Sensar
Airplane mode. "ﬁ
Never use the Automo- Assignment

tive mode. In this mode 2
the vehicle frame is Biding
expected to be very spe- o
cific ar_1d will not work Inpw,;m
well with the Payload.
9
Data Output
Advanced
Licenses

:Marine

Meodel ID: 3

IMarine

Foben profie desgned for surface and
| Sub-800 maring ppeications

| Shauld be ussd whn ELLPSE-A,
ELLIPSE-N or ELLIPSE-E davices wilh
maring appicatans.,

This profie mchides marise spacific assumpbons

#+ Mobon dreciion 5 not necessary forvwnrd
*  Wwimedum speed & dytamcs

# ZSpperior vioration handing

* Device X -axia shousd pobd fonward

Recommendations
n order te work cormechy, the foflewing nstruchons should ba
respecied:

= GNS5 Course is nod recommended a5 aidiog input

#* |2 youw use magnetc headng, please colbrate the magnetic
fiekd correcsty, and place the sens0r M a chkean magnetic
enviranment

& Tha device ¥ anis has 10 b8 algned with e yaees
Torwand diraction

= Rol, pitch &nd heading bas b be afgned with the vessel
frame.

* Please set GHSS kever arm comecily

#  [golale a8 much as possdie [he device from vigrations,

w» Far the frst mstalabion, check devics status to test if e

Bave Clase

Alignment and Lever Arms should
be set X-Axis to the Right and Y-
Axis to the rear.

| (e |

Settings for ELLIPSE2-D_ 045007463

Moation Profile

Export

Alignment & Lever Arms  nitial Pesition 8 Date

s

CEnSOr EHipse alignrment in vehicule
._E Device rough orientatian
Asmignment X-Azis _R_Lg_ht V|
q’b - :-Bu:kmrd V|
gt Tadis o '
4
Input/Qutput Main bever arm
Lever aren (1, Y, T)
3
Diata Cutput
Advanced

Misalignment angles

Roll W .

Pitch | g |*

Yaw [ 000

I
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Assignment Tab

Assignment needs to be turned on
to accept the RTCM corrections on

Settings far EL

e

r

LIPSER-F 45007463
ﬁ.iding devices

Intermaliexternal modules assgnments

port C.
"E Pom Sync
Assignement e w_ . i |mternal
£ Rtern [ponc v
Aiding Odometer Dizabled -
] Liroae [ w
Input/c 2
g s oL | Disabsled “
{"3 | Emerimmli =
Data Qutput
Advanced
. Licenses
Aiding Tab
_— Settings for ELLIPSE2-D_045007459
Aiding has two tabs:
. Gnss 1
« The GNSS tab is the W nes1 [Magnetometey
measurements of the Sensor GNS5 Model
antennas between the of Selected model Internal i
antennas. Assignment Madel ID: 107
> Lever Arm X is from qg; P
ecnanical installaton
the SBG to the antenna Aidin .
) g Primary Lever Am (¥.2)  [0214 |[0533 |[-0028 |m
arm axis. fr
> Lever Arm Y is from I — [+] The primary antenna lever arm has been measured precisely
nput/Cutput

the intersection of the X
Axis and the antenna
arms.

Antenna Offsets Only.

D

Data Qutput

Dual Antenna Mode |Precise|everarm v|

Secondary Lever Arm (XY, Z) | 0220 || -0.516 || -0.028 | m

&

Advanced

&

Licenses

Aiding rejection




¢ Aiding — Magnetometer

Set the Magnetometer Aiding
Rejection to Never Accept,
which means that it will never
accept the magnetometer
heading.

(It seems like it should be that it
will never accept the rejection,
but it really means it will never
accept the magnetometer
heading. )

The Input/Output tab controls the
baud rate of the data.

e Port A provides the motion and
position data to HYPACK®. The
baud rate needs to be set to
460,800 so that the motion
required for Qinertia logging can
be recorded at 200 hz.

e Port B is not used.

e Port Cis used for RTCM and is
wired into a serial port on the
Payload. The baud rate is set to
9600 for NTRIP.

e Port D is not used.

e Port E is set to 9600 to send
RMC messages to the VLP-16.

Input / Output Events

Port A sends the PPS signal to the
VLP-16.

Settings for ELLIPSE2-0_045007463

Grss 1] Magnetometer
Error hodel
Selected model Mormal o

Muodel IT: 200

Aiding rejection
Heading | plaver fiecept |

Magnetameters Calibratian

Magnatameters need an in situ calibration te map surmaunding
rnagnetic field offsets and distortions,

If you intended ba use 8 magnetic based heading, please calibrate
the rnagnetometers carefully to get optimal crientation and
navigation measurements.

Settings for ELLIPSER-D_(45007463

Diata Qutpat

T

Adhvanced

&

Licenses

| Calebeate Magnetometers ,
Interfaces  Fvents
Serial

Baudrate Made

Fot A (460800 ~  |R5-232
it 0 v [Disbled ]
Port D 1152000~  |Dicabled -
e ENE
Infarrmation

Baudrates under 19200 Bauds are nat recommended.

Part Eis anly available if Post A is in R5-232,

| Settings for ELLIPSE2-D_ 045007463

Interfaces Events

Sensor Inputs
The PPS signal needs to be off s i e L B
. . Lid H i
configured so the VLP has a time Assignment b e 8
source. KX e i 2
3 EventinD Dicabled \.r' "]
o Duputs
WIENHF*R .hiod-e . Polarity I}urahr.-n [z}
S EventOutA  ppg | |Risngedge ~| | 100000 |
\ s |
DataGutgue | E"OWE PPS v [Risngedge ~| | 100000
Achanced
Licenses
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Data Output
¢ PORT A - Output strings to the
HYPACK software.
> System Status: 1 Hz
UTC: 1Hz
Inertial Data: 200 Hz
IMU Short: Disabled
Magnetometer: Disabled
Mag. Calib. Data: Disabled
EKF Euler: 50 Hz
EKF Quaternion: 50 Hz
EKF Navigation: 50 Hz
Ship Motion: 50 Hz

GPS1 Velocity: On New
Data

GPS1 Position: On New
Data

> GPS1 True Heading: On
New Data

Everything else: Disabled

VVVVVVVYVVYV

v

e Port E — Output to VLP-16

Everything is disabled except the
RMC message.

The RMC message provides
position and time to the VLP-16.

The RMC message must be set to
ON PPS and not set to 1 Hz. At 1
Hz the synchronization between the
SBG and the VLP does not work
due to the gap in output of the
messages.

| Settings for ELLIPSEZ-D_045007263

,*jr Port&  PortE
Sensor General settmgs
"E NMEA Talkerid | gp Legacy eutput...
Agsi nit
e SgEL om Binary Iogs
%; System Status 1Hz pat
Aiding Ut 1He “
* Inertial Data {200 Hz b4
Input/ Cutput IMU Short Disabled ol
% Magnetometer Dizabled o
Data Output Mag. Calib. Data | Diisabied ¥
'u‘ EKF Euler |50Hz *
Advanced EXF Quaternion 50 He =
o EKF Navigation 50Hz v
Licenses
Ship Motion S0Hz v
GRST Vilocity OnNewData v
G5 Position |OnNewData
GP51 True Heading On MNew Data  +~
GRS RAW Data [On New Dats
Odomveter Velocity Disabled v
AirData | Disabled i
Settings for ELLIPSE2 -0 045007463
'”lﬁ' Port A | PartE I
[ Odometer Velocity Disabled =
.-E AirData Dizabled W
Ao DVL Battom Dissbled
! DVL Water Disabled =
Aiding EvertIn & D’;a;d:d_ b
H. Eventin 8 Dizabled o
T
Input/Output Eventn D Disabled -
Dﬁtﬁﬁm‘t Srandard MMEA logs
Efise kil Sl GGA Dusabled o
'ﬁ RMC On AR5 -
Adwvanced
iz Disabled »
ﬁ DA Diisabled i
Licenses
HOT Disabiled ot
GsT Disabled v
Proprietary MMEA logs
PRDID Disabled =
PSBGI Disabled “
PASHR Disabled
MDY [!‘mbd.ed bt




The GPS Icon allows you to see the current status of the SBG. Solution Status
changes to RTK INTEGER for highest precision RTK. GPS

The Green Check icon opens the Device Status window. On this window, select the
Solution tab to check on the Solution mode and the Alignment Status. {ﬁ

SBG Solution Status

= shglenter Apghicetion - a #“
File View Tools Melp

LHE D 000000 w1 % -[x0)

Ecponpman infzematson fee ELUPSEE D OCE07EY Dievice kst Tor BLIPSLL-D (S00MSS
Fanbonen aridl sl sy Tia BL LSS : kit ' e
Revies: | Gite Bosition Gty \
| 3 x E Selution mode Viprtical gy
Salution stabe Salctcn Compnind ABgrmers sEalus b
Sulution Hype Singie Point
u Letmude 41.58372142" = 1249 m Anrude o
Lengitude STRTIINGET B 1304 m Heading o
Attty (MEL] 17R33m k4 FEIEm :\ﬂﬂ-i‘-fr no
Dt na
identifiation velooity :
Paoduct Code FLLIPSER-D-GL43-81 Schaion Sedotien Coetpntod Lhued for Selution
Tavial Msnber SeTATS - Sehution Bype Dnppler Verlicsl Rederence o
Cosmection Velogiy [24) Qdmis oz OD0Fens i N
Liscition COMT Track Couite Qn* = 400" S5 TR i
bngut Port - Trieh (MY GFS Weladty né
Chrput Port - 5 X GF5 T Tnge Heading e
5 115200 Bauds Lahition Sl it Db
; Heading [i1ehd = 3Eht Fal 2l
Yerchon Fiten L S Y Cdomantr no
Firmavam LT 1435 stabie Bazaling - Rirbiy na
Calbration 1R53-re
Harchware o0 GHES mfernatian DAL WWaber na
G5 L1 L L DAt Eckiom no
CLONASS ] 2
Hum S LUred 2%
Base S2abon id - Diffeerkial Age =

Solution of Vertical Gyro is the initial state. The Vertical Gyro is not a good survey solution.
To survey the Solution Mode should be Full Navigation.

Alignment Status initially is in Not Aligned. The status of Not Aligned refers to the IMU
Calibration. To calibrate the IMU the unit must be moved in a figure 8 pattern for several
minutes to move the IMU through the various headings and motion. Once the IMU calibration
is complete the Alignment Status will show Aligned.

VELODYNE VLP-16

To check the Velodyne VLP-16, open a web browser. The IP address (192.168.1.201) will be
programmed into the web browser as the initial page that should open.

To verify that the SBG is providing proper timing to the Velodyne, the GPS Position must be
updating and the PPS must indicate that it is LOCKED.
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Velodyne Shareware

# Velodyne VLP-16: real-time,... [T

Velodyne' LIDAR

Sensor Model:|\'lP—16Lite—A| S.*’N:| 11001192518?74| MAC:| 60-76-88-38-2e-aa | Factory MAC: | 60-76-88-38-2e-

aa

B i
Laser: ® On O Off ~

Return Type: |Strongest v

Motor RPM:| 600' + | - || Set |
FOV Start: | 0 + | - |End:[  359] + [ - | set |
PPS Qualifier
Require GPS Receiver Valid: O On ® Off
Require PPS Lock: © On ® Off
Delay:| 5||:|| Set |
GPS Qualifier
Require GPS Receiver Valid: O On ® Off

GPS Position: [48 58 282131N 002 15 057682E | PPS:[Locked| |

Motor State:| On| RPM:| 600 Lock: Phase:|  204.39
Laser State:

RTK CORRECTIONS

The SBG provides RTK corrections using NTRIP data.

The Internet connection is not provided with the LIDAR Payload. You can tether an air card or
cell phone to the Payload to provide the Internet connection. Alternatively, you can share the
connection with the interface laptop.

HYPACK tests used the Lefebure NTRIP Client for NTRIP corrections.




Lefebure Interface

DGPS:27

Age:5.7

0.0 MPH

Serial Port: Connected to COM 6 at 9600bps

NTRIP Stream: NGEOATS .

NTRIP Status: Disconnected
MTRIP Settings

- Number ¢
- Number ¢

- Number ¢
-NTRIP Cl
- Number d
- Number ¢
-NTRIP Cl
- Number (¢
- Number d

1:25:57 PM
1:26:13 PM
1:26:14 PM
1:26:16 PM

Connection Type

Protocol:

NTRIP Caster Settings

NTRIPv1.0

Disconnect

Address: |

Port- [2101

Username:

Password: |

Your Location

Some streams need to know your location so that correction data can
be created for you. If the selected stream requires this, | want to.

Use position data from the Serial Port

SBG DRIVER IN HYPACK

The latest SBG driver from

HYPACK® includes all of 3
the information that the Ttem Valuz  Ttem Value
SBG Center provides. The General
critical items are Inertial Inertial Mode Vertical Gyro  Speed 0.06 ftfs
Mode and Alignment. WG534 Latitude 43°55,0441 N (3... SyncError 10.13 ms
— . WGS84 Longitud 002°05.7251E (3... Alignment .~ MNotAligned

The initial status for Inertial orarhee ( arment
Mode is Vertical G Thi WGE584 Height 118176.58 ft {(32... Internal Logging 5... M/A

ode s Verlca yro. IS Tide Corr M/A  Time source SBG
mode cannot be used to _

. GM55 1 Solution

survey. The Inertial Mode _

h to Full Navigati GNSS 1 Selution M... Float RTK GMSS 1Lat Accur... 0.80 ft
changes to Fu avigation GMNS5 1 Solution M...  Floating RTK ambi... GMNS5 1Long Accu. .. 1.01ft
when the system has good | 5t corection Age 2.45 GNSS 1Height Ac... 2.32 ft
position information. # Sats &

The Alignment must be RTK GPS

Aligned to have good Elevation MNfa  D=Draft MN/A
motion information. Without A= WG584 height MfA KM= Elipsoid Ht ... M
alignment, the system will | H=Zoffset i

not produce good data. Mation

To alian th ¢ Heading 357.35° (180.00%) Yaw -2.65° (180.007)

o align e system move Rall 0.917{0.12%) Heave 0.00 ft
the P_ayload so that the Pitch 0.38°(0.12%9) Heave Solution St... valid
heading keeps changing
until the system aligns.

The typical process is to fly, drive or maneuver in a figure 8 pattern.
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INTERCONNECTION DIAGRAM

The SBG Main cable sends the data used by HYSWEEP®, HYPACK® and, INPUT ECHO.

INPUT ECHO receives the SBG data and broadcasts a UDP message to the network. It also
generates a binary data file for post-processing in Qinertia. INPUT ECHO is required only if

you are post-processing your data in Qinertia.

NoTE: Qinertia can read the HYPACK® binary file and generate an SBET file, which can
then be used in the HYPACK® 64-bit HYSWEEP® EDITOR to recalculate position.
The recalcuated positioning usually has a higher degree of accuracy not possible in
real-time calculations during data acquisition. Qinertia is not included in the LIDAR
Payload package. You must purchase it separately from SBG Systems.

The following diagram helps visualize the interconnection of hardware and software. The
SBG has two output connectors: The Main Connector has several serial ports. If the Qinertia
data is not required, the HYPACK® SBG driver can be substituted to pass the data to

HYSWEEP®.

SBG Interconnection Diagram

COMPUTER

Port C— 9600 Baud
GGA Message 1Hz
4

If working without Qinertia backup
HYPACK connects to the serial port
and broadcasts the UDP Packet to
HYSWEEP

m_ Qinertia ?

SBG Ellipse 2D

Port A — 460800/ Baud

USB - SERIAL

HYPACK
UDP DATA

«

Port E—9600 Baud
RMC Message and PPS

HYSWEEP

UDP DATA
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HYPACK WORKFLOW

To begin a survey do the following:

1.

Start the Input Echo Program.

Input Echo Interface

a.

Name your output file. Click the file
location icon to give a file name. If no
Output File is specified, the program
writes a date.bin file in the RAW folder.
Click [Start] to begin routing the data
to the UDP port.

IMPORTANT:  Input Echo must run for at least

w

5 minutes before you begin
logging data in HYPACK®.

Start HYPACK®.
Make sure the geodesy is correct.

Launch the HYPACK® SURVEY/
HYSWEEP® programs. (Click the Smart
Survey Icon.)

Conduct the survey.

. Input Echo

Setup
Input Device
Connection Type

Serial Parameters

Port |CcoM7

I
O
x

|Serial Port v

2 o v

Ii

Data Bits Stop Bits _

Parity Mone

v Flow Control
Qutput to Survey Port

Output File
| =
[splitFlesat 100 Size(MB)
| Start | | Close
Last Packet Size:
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