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Chapter 1: Preface

1.1 Introduction

Welcome to SOUTH Surveying Instruments Co., Ltd, which is China’s leading
manufacturer of surveying equipment including GNSS receivers and Total
Stations. To know more about SOUTH, please visit our official website:
https://www.southinstrument.com//.

This manual takes Ruide Mobula for example, to explain how to install, set up
and use the USV system, as well as the use of the accessories. We recommend
that you read and follow all installation, operation, and maintenance information
carefully before using the product.

1.2 Disclaimer

Disclaimer for all users. Please read this statement carefully before operation.
Once using this product, it is regarded as the recognition and acceptance of the
full content of this statement. Minors are not allowed to use this product. Keep
away from the crowd, flammable, fragile and dangerous objects during
operation. We do not assume any liability for personal injury and property loss
(including direct or indirect damage) caused by the following reasons during the
use of this product:

1. Damage caused by poor physical or mental conditions of the driver due to
drinking, drug use, drug anesthesia, dizziness, fatigue, nausea, etc.

2. Personal injury, property damage, etc. caused by driver's deliberate actions,
as well as compensation for related mental damages caused thereby.

3. The product has not been assembled or operated correctly according to the
instructions in this manual.

4. Self-modification or replacement of accessories or parts not manufactured
by our company, resulting in poor operation of this ship, and other damage
caused thereby.

5. Damage caused by using products not produced by our company or imitating
our products.

6. Damage caused by driver's operation error or subjective judgment.

7. The poor operation of ship caused by natural wear, corrosion, and line aging.
8. Damage caused by continue sailing while ship issued an abnormal warning.
9. forced the unmanned ship driving in an abnormal condition (such as water or
other unidentified material and unnormal assembly, obvious component failure,
obvious defects or absence of accessories).
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Knowing that the ship is in an abnormal state (such as water or other unknown
substances, failure to complete assembly, obvious failure of the main
components and obvious defects or missing parts), the ship is still forced to
drive and cause damages.

10. Damage caused by running ship in a magnetic field interference zone, a
radio interference zone, a government prohibited zone, or when the driver's
vision is blurred, poor eyesight, the version is backlist, blocked by obstacles or
other conditions that are not suitable for controlling.

11. Operates in bad weather, such as rainy or windy (over level 6), snow, halil,
and other bad weather.

12. The ship encounter collisions, capsized, fires, explosions, lightning strikes,
storms, tornadoes, rainstorms, floods, tsunamis, land subsidence, ice
subsidence, cliff collapses, avalanches, hailstorms, mudslides, landslides,
earthquakes, etc.

13. Damage caused by infringement of any data, audio or video data obtained
by using this ship.

14. Regarding the battery, such as damage caused by improper use of the
protection circuit, battery pack, and charger.

15. unmanned ship in the process of use is not far away from the
electromagnetic interference, the use process caused friction collision with
other items, aging or damage to parts but not replaced in time and other
accident losses.

Damage caused by running near from electromagnetic interference, or the ship
has frictional collision with other objects during use, and the parts are aging or
damaged but are not replaced and repaired in time.

16. Other losses that are not within the scope of our responsibility.

17. Loss caused by illegal (ineligible) driving.

1.3 Warning

It is prohibited to use this product to engage in illegal and criminal activities.

It is forbidden to use this product without carefully reading the entire contents
of this document.

Non-professionals are prohibited from using this product.

1.4 Intellectual Property

The intellectual property rights of this product and manual are owned only by
our company. Without written permission, no organization or individual may
reprint, copy and publish in any form. If quoted or published, the source must
be indicated as our company, and the manual shall not be quoted, abridged and
modified contrary to the original intent.
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Chapter2: Overview of Ruide Mobula

2.1 Introduction

With 15 years of extensive experience in hydrographic and marine projects and
products, SOUTH has released a new generation USV solution — Ruide
Mobula. It is a portable professional USV with a unique moon pool design:
a separate hole is designed in the middle of the hull for easy replacement
of equipment. Customers can freely replace other types of equipment. SU30
can be loaded with Echo Sounder, ADCP, portable SBP and some other
survey equipment.

SOUTH SU30 is modular design, with a sturdy hull and stable performance. It
combines network bridge, LTE 4G, and radio communications, high accurate
automatic navigation algorithm and manual remote-control technology. SOUTH
not only has the core technology of USV, SOUTH’s own software and portable
USV, but also has the ability to customized different software functions and
larger size USV solutions for customers. SOUTH USV solution will bring you an
efficient and safe project experience.

2.1.1 Application

High — precision underwater topographical survey
Hydrographic

Water management

Channel analysis

Water depth data collection

Difficult environment work

Long time and large range automatic cruise

VVVVVYVYYY

2.2 Hardware Components
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Ship body

Boat battery

Two antennas for boat communication
Two antennas for network bridge
One antenna for manual remote
Network bridge

Remote controller

Battery adapter

SDE-18S

RTK

Moon pool fitting

@
@
®
@
®
®
@
®
©
@

2.3 Control system introduction

Ruide Mobula control system consists of GPS module, COMPASS module,
remote controller, ground station, main control module and motor drive. Users
can freely choose to use the remote control or ground station for control.
Ruide Mobula has various functions such as autonomous navigation,
constant speed cruise, automatic return, navigation planning, and status
monitoring.
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2.3.1 Function introduction

Automatically complete the set tasks and return.

Multiple navigation modes

Accurate navigation along the planned route

The number of waypoints can be set to be greater than 256
Adaptive adjustment of propeller power parameters

Bus support to facilitate the expansion of functional modules
Automatically return to home after low battery and loss of connection
With track reproduction function

Can be customized according to user needs

L b b b D D S S

2.4 Specification

2.4.1 Parameters

Physical
Dimensions 1205mmx560mmx440mm
Weight (no instrument) 7KG
Performance in wind and wave- | Ssmooth-wavelet 0.1~0.5m
resistance <windspeed 3BF, 3.4~5.4m/s
Material Draught High-impact GFRP
Maximum speed <15cm
Communication 6m/s
Methods

Network bridge 5.8G, R/C 2.4G, LTE 4G
R/C Range (optional)
Battery 2KM
Type
Power Lithium polymer
Duration 29.4V 35Ah
Waterproof 4 hours with auto-pilot mode
Camera IP68
Resolution
Infrared Distance 1920x1080
Focus mode 220m
Digital zoom Automatic / Semiautomatic / manual
Waterproof 16 times

IP65
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2.4.2 Base station Wi-Fi

WLAN name: NC(Fill)0001 Password:
ncl23456 or (nc12345678)

Select the pointed Wi-Fi and enter the Properties.

NC(R33¥)0001

Connected, secured

Properties

Mobile
Airplane mcde hotspot

16:42 EPY =
2021/12/30 =

~ m S @ 7Z dx enG

Change the “Edit IP settings” to “Manual” mode, and input the information as
the following figure shows
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e
Edit IP settings
Manual v
I setungs IPv4
ignment 0 On
IP address

[ 192.168.1.100

Properties

Subnet prefix length

24

Gateway

vork band 192.168.1.1

Preferred DNS

{ trle_l )
LINK-10C FVD al .
Va address |
A NN

Alternate DNS

MAQ) IPv6
® ) off <

Save Cancel

After the setting, Wi-Fi can be connected successfully.

Chapter 3: Set up

3.1 Installation of ship

3.1.1 Antenna set up tips

Ship control system control information is transmitted by point-to-point data
transmission, equipped with two 5.8G spring antennas, which are installed on
the data transmission antenna base of the hull; the ground base station is
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equipped with two 5.8G short antennas for point-to-point transmission of signals
with the ship; remote control information Use 2.4GHz frequency band for
transmission, equipped with a 2.4GHz antenna, install the antenna on the
remote control receiving antenna base of the hull.

When installing or removing the antenna, please rotate the ring in the bottom
of the antenna, do not rotate the whole antenna pole to avoid damage of it.
Please keep no obstacles between the remote control/ground station and the
ship during use, so as not to affect the communication distance.

3.1.2 Ship body assembly

1.Check each accessory according to the accessory list, and start the
installation according to the installation steps if no problem found out in the first
check. Before the installation, ensure that the battery, bridge and remote control
are fully charged.

2. Installation

a. Put the accessory fitting into the moon pool, please note that the two ends of
the diamond-shaped pattern in the bottom of the accessory fitting are parallel
to the longitudinal center axis of Poseidon SU30. And make sure that the bottom
of fitting and the bottom of the moon pool in the same plane. This can help
reduce water flow resistance.

b. Put the 18S into the moon pool. Connect the cables of RTK and 18S to the
ship control box. Please note that the interface must be connected accurately
and steady.

c. Put the top (front cover with logo) on after cables are on the right places.

d. Set up the battery of ship, connect the three power supply interfaces on the
battery, the two sides are power supply interfaces for the propeller, and the
upper one is for ship control.

e. Set up the back cover (cover with RTK support rod). Please pass the RTK
cable through the hole of the RTK support rod in order to connect to the RTK.
f. Connect the other end of the RTK cable to the 5e-pin port, and the RTK is
installed.

g. Set up the antennas of communication and the antenna of remote controller.
h. Set up the antennas of network bridge on the top of the bridge, and also the
WIFI antenna on the side of the bridge.

i. Turn on the battery power switch, wait for the completion of ship self-
inspection.

3. Check each interface again. If there is any looseness, please reinstall and
tighten it.

4. Before putting the ship into the water, please connect the ship to ground

—8—
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station, debug the computer serial port, and connect ship control software and
measurement software. Please wait patiently for the success of the ship self-
inspection before operation.

5. Precautions

a. When the ship is operating, please keep away from shallow waters to avoid
stranding, and please control and operate the ship under the condition of
visibility.

b. When the remote control emits a beeping sound, it means that the ship is
about to reach the farthest distance, please control the distance and return
home in time.

c. The ship control software will display the real-time battery level. When the
level is too low, please return the ship and recharge the battery in time.

d. Please study strictly according to the contents of the manual before operating
the auto-pilot function, please avoid obstacles and shallow water areas during
the routing plan.

Please refer to the installation video on YOUTUBE: (23) Installation Guide of
SU30 Poseidon USV - YouTube

3.2 Computer settings before installation of software

3.2.1 Local IP change
Please refer to Part 2 (2.4.2), input the IP address and details.
3.2.2. Virtual serial port settings

First download the human virtual serial port software (download address:
http://www.usr.cn/Download/31.html), and install it on the local computer.

Open the virtual serial port software, click the add button, a window pops up is
shown as following figure.

Add virtual serial ports respectively as follows (the serial port number can be
freely selected)


https://www.youtube.com/watch?v=WN4qUbsZWA8
https://www.youtube.com/watch?v=WN4qUbsZWA8
http://www.usr.cn/Download/31.html

ER N N e— USV Ruide Mobula

& Add Virtual Serial Port X
Vitual COM: | COM3 ~|
NetProtocol: | TCP Client ~|
Remote |P/addr. {192.168.1.28
Remote Port: |?000
Local Port: ~ |B234
Remarks: ISHIP
e 0K | o Cancel Advanced - |

[~ UseD2D
Register ID {0 (7
[~ Use USR CLOUD Help
Cloud 1D |
Communication Cods I
USV (IP)

@& Add Virtual Serial Port X

Vitual COM: | COM11 =]
Net Protocol: ITI:P Client _vJ
Remate IP/addr. [192.168.1.28
Remote Port: ISOUU
Local Port: |8233
Remarks: IEcho Sounder
e oK | o Cancel Advanced - |
[~ UseD2D
Reaister ID IU ?
[~ Use USR CLOUD Help
Cloud 1D I
Communication Cods I
RTK (IP)

— 10—
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& Add Virtual Serial Port X
Vitual COM:  [COM10 ~|
NetProtocot | TCP Client |

Remote IP/addr: |192168.1.28

Remote Port: Im

LocalPort:  |5233

Remarks: JRTK

@okl °Camel| Advanced-|

[~ UseD2D
RegisterID |0 (2
[~ Use USR CLOUD Help
Echo sounder (IP)

The overall IP settings are shown in the figure.
& USR-VCOM Virtual Serial Port Server V3.7.2.525
Device(D) Tools(I) Options(Q) Chinese Help(H)

DR F| O] 5ay.|@| 7

AddCOM | Del COM Connect | Reset Count Monitor Search | Smart YCOM Quit

FRemarks I COM Name l Parameters I COM State I Net Protocol l FRemote IP | Remote Port ] Local Port
SHIF COM9 Not used TCP Client 192.168.1.28 7000
RTK COM10 Not used TCP Client 192.168.1.28 8000
Echo shounder COM11 Mot used TCP Client 192.168.1.28 9000

Note 1: The serial port number can be customized according to the actual
situation, as long as it does not conflict with the computer's existing serial port.
Note 2: The port is associated with the serial number of each set of ship control
and cannot be modified. For the specific port number, please refer to the
instructions in the accompanying documentation.
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3.3 Ground Station Software

3.3.1 Overview of Ground Station Software

South owns the independent R&D ground control software, masters the core
technology. It can support tasks planning, paths management, data collection,
etc. In the case of static water, the accuracy of the sailing path can be 0.1m,
and the accuracy error will not exceed 1m in the case of level 2 sea condition
(Smooth-wavelet).

3.3.2 Installation of Ground Station Software

a. Open the ground station software installation file.
b. Enter the page of the installation wizard and click the "one-click installation"
button to start the installation.

c. If you need to change the default installation location, click the “ " “button .
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e. The interface after installation is shown as the following figure. You can click

the " chizili I button to start the ground station program.
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3.3.3 Language Selection of Ground Station Software

= USV-GCS V3.1, _?—___,__- = llalix]
[ & retes l @ﬂﬁ G M ERRE CONS, 57600+ k) EIEEE:
EES T 0 I WU Z [Fowmesnw vwe $ § B |[x
i Ba WisHE BEEE  EHRN FRERM ke | [ v lipsescs Clmngs FEHESA HLR SHET EEEE "1
R EET i a s E 5y e
oy
AT »
é%‘: ELEvA=T ‘ X _'ﬂ"%
) S/
= & &
i3 RIS
o
= g =N SN LI N |
,,)Js% X
IRk &
ARIaRAT Uy, SO B
A A 17
B YiRESE— 1 @ ©
=R L RN L el ket i
C ~N ( N I} Ti
o T i & - - : 2 M L?_.
GPS:  LAT/LON: 0.00000,0.00000, FS: | pmw:  ownlE

— 14—
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WRIES

& Engishl O 5

wE || sz |

{1 Mission | {O3Setting 5 L) Connecton setting COMO, 57600  +| kd Connect
™

R D |asoo memmm;
soft Confic Fakefe jout || 3@ @ i | _ 'I
check = 2 l"

Language ’ English ‘ Video LAN 0 Set

MapProvider [ AMap L3 | SaveTrack o

SpeedUnits

File Group

License Flie
Export

Import

Data Fie

Import

GPS: LAT/LON: 0.00000,0.00000 FS: Hetory dstance:  History times

3.3.4 Introduction of Ground Station Software Function

3.3.4.1 Start Hydra

Start the installed "Hydra Unmanned Ship Ground Station" software and enter
the Ribbon style main interface.
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@Miuion ’;“gScumg 45 kb Connacton stfing COMS, 57600  ~ | & Connect
# E Lo Bl © \lyh[ u"y L;‘ <. 00 ¥ |cusngspeed(mys) W Autopan % lr E | Jl
Edit R/W Cear | Autc Hold Ress! STL RTL RAPTL | | v |SetCurtentWaypoint | [| MeasureDistance SaveMap Import  Video CearTrack Track 'I
&%
I AR %
[SRERER2E] ‘ p
B o C 4
5 & 5
7= 3 N - ;
25y B AT AE ROl LRt e
1=
a ¥ . RTSEAR
s (@
FHEIAF o
R aRAT 8
Shel
i - A
=13 LA = 17
g P A — 7 ® ¢
DISTANCE ars Mode il 43 I B EE -
) » W
0.00 o FREE S116
m pes
o0 0 (/ ) I-y =

3.3.4.2 Communication connection

USV Ruide Mobula

The screen will display the "Connection setting” in the top right-hand corner.
Select the communication port, the baud rate is 57600 (please ask technical
support for specific baud rate); and then, click the "Connect" button to connect

to the ship control.

= usv.6es v =
{1} Mission | Setting 23 & fconnacti cetting, COM9, 57600 Dgrxm;_m_
Mot : = . Fort Baudrate
ey b Il O |3t W &  [Fon “ousnosseectms) | M Avtoan W g ® | % |ocow D 9600
Edt RAN Clear | Auto Hold Reset | STL RTL R&PTL [+ v |setcumentwaypont | [T MeasureDstance  SaveMap Tmoort] Video OearTracio) coms 38400
1 #3 r 1 t athar Gre{ O COMLD & 57500
| o Jor ey
SRR & i@ come 115200
| ,. - e
: 2 7 x
B X
| & = g
‘ s iAol
w
2 8 o EOEmAR
@ (GD)
T NESRT= A
HefraR A=l B
1™ Kiis =
=142 < 17
= 3 - A
2 P MAEE— TR P
VOLTAGE DISTANCE oPs Hode wnadRfiR /Bl i S E
1 ) w ]
0.00 0.00 0 FREE §116
v m s
.0 .0 » M |p e

f

jGPS: No GPS  LAT/LON; 0.00000,0.00000 FS:

— 16—

Hetory distence:  Hstory tme;
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5 &J Connection setting COM9, 57600 v k) Connect

Port Baudrate
O com2 () 9600
) comg (| 38400
;C- COM10 o 57600
ocomg ........................................ & 15t
P

X

3.3.4.3 Navigation control interface

The navigation control interface displays the navigation route and ship control
status information of the unmanned ship, and it supports real-time control and
real-time video viewing. The interface is mainly composed of "status information
bar", "cruise speed setting”, "map"”, "control button", etc., which will be
explained separately below.

1 e vat
) Mission Serting .
= = o ! % 6 e
-
L Wit BEH
A s116
w
L 0
A7
w 7
S &
[y (3130
5]
@ ]
i =)
IR A
£ 1=
L
= - “
- A
c - PR — T
I 4 S TN L
W
[ w 5116
B
&
e - et L g " o o & ACEN & =
& A9BSR - )> R A
i E» . \ §
oagl H_n.go; lbl?l) . (m? e
Foo i : o = b

3.3.4.4 Button bar description

— 17—
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Button meaning Remark

( 1) Operation

b Start the mission, the USV will perform the/After the task s

planned task. planned and sent it
Auto to the ship control.
il Pause the task in progress.
Stop
X After clicking the return button, the USV will Nt
i/{L g ’ Use caution when

automatically return to home according to there is an obstacle
Return home the method set in the "return mode". The Petween the current
default is "backtracking". position of the USV

and the home point.

Reset the task, starting from the first

g navigation point planned, or the current
Reset task navigation point setinthe plan:
(2) Other
[ Real-time video monitoring. Naed to install the
ra

Video monitoring

Radl Clear the navigation track on the map

Clear track

3.3.4.5 Ship control status information bar

SPEED VOLTAGE DISTANCE GPS Mode (Un)Armed

0.00 000 000 o  (FRee

mys V m pes

wl «l ] 0

From left to right:
Dash board: The direction and speed information of the USV;,

Current speed: the cruising speed of the USV, the default unit is m/s;
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Voltage: The real-time voltage of the ship control, the operator can judge the
battery level based on this data;

Distance: the distance from the current point to the next waypoint, it is in meters
or kilometers;

GPS: GPS satellite coverage;

Operating mode: The current sailing mode of the USV: automatic, pause, return,
manual.

(Un ) Armed: Check whether the ship is locked

3.3.4.6 Mission planning

The mission planning interface is mainly used to plan the routes and missions
of the USV.

Point planner: Support automatic or manual route planning, save or load
planned waypoints and route data.

Tool: general map tools, such as distance measurement.

Manual route planning steps:

I SRty COMD, 57600 * b4 Contwnt

15 P « 00 ¥ CuengSoesdims) M AP X u L ~ o,
STL_ RN, RWL (3w v SO TWirpont Nesabsance SAaVa0 Mpst Ve Tk Tao -I
" -"
W
T +
iz chE A s 2
e
&
I
§116
e
o
=
P =
-
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] {4 Mission ‘ /) settin

ix | P> Il ©

Clear Auto Hold Reset

Point Planner Mode Group

BEETX
'Edit‘ R/'W Clear Auto Hold

- - -

Mode Gro

8
=
o Edit WP

o=
],_:’ Edit RTL

B Edit Track

Enter the required route spacing in the figure (1 here is the default value).Then
click the Angle button, the software will adapt to the best angle of your route.

Auto Planning =3
Span L+
Angle = 0 [+
start point| Home v

= - .
| ‘ Planning ) ’ Accept
N 7] JNL R
Area:
Coliect Distance:

The planned route is shown in this figure. Please avoid obstacles and shallow
water areas on the route. Please drag and set the home point on map. (The



ER N N e— USV Ruide Mobula

home point set for this route).
5 Mission I Setting O A4 EONECHNn RENY COND, S7600
2 EE b I O It W E o Gy @ N @ B x
Et RW Osr | Auto Hod Resst STL. RTL R¥TL [ .:':5!\-_«;.‘,7¢-,_\\,,~_,¢,¢--_ MojsureDitance SV Impot  Wdeo. CearTrack  Track

3.3.4.7 The other option details:

- = B v & _ ( " r — : eo
CrutsmgSpeed(m/s) V| AutoPan w @ [ * \_/}
SetCurrentWaypoint /| MeasureDistance SaveMap Imeort Video ClearTrack Track

‘| Too Other Group

Set the speed of automatic cruising (1.8m/s is recommended for general

operation).

- - 0.0 V__]Cru:singSoeed(m/s)

Set the starting point of the route (you can avoid detours and save working time).

SetCurrentWaypoint

” |

¢ ®

After turning on the “AutoPan” option, the map will move with the movement of

the USV.
v AutoPan

Measure the distance from any point on the map to another point, as shown

below.
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V! MeasureDistance

SaveMap

Cache the map, after the cache, the map can be presented without the network.
Import

Import background images in two formats, DXF and KML.

ClearTrack Track

Clear track and view historical track.

3.3.4.8 Parameter settings

The parameter settings interface is used to set basic parameters and adapt to
user habits.

Software settings

language Simplified Chinese; English
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KL
Bing Maps, Bing Satellite Maps, AutoNavi Maps,
Map source AutoNavi S_atellite Me}ps, Google China Maps, Recommend
Google China Satellite Maps, Google China Google Map
Hybrid Maps
Speed unit Meters/secon_d; kilometers/hour;
feet/second; miles/hour; knots/hour

Action settings

After enabling map following, the map will move

Map follow 1| it the USV.

Return home Return home in a straight line, return home on
mode the same route.

Battery and fault protection

Low voltage fault
protection value

Residual voltage When the voltage is lower than the set value, | setting

the fault protection will be triggered. suggestion:  8S
battery 24v, 7S
battery 21v

3.3.4.9 Video settings

Mission | | Setting
A:._’ :I;L}: - . m
Q B B B o || -
Soft Config J/Failsafe In/Out 3 (] L il _‘
check & X
Action
Video LAN
SaveTrack | ON

Select "LAN" under “Software Configuration” in the "Settings" page, and then
click "Set", the video parameter configuration window will pop up.

IP: 192.168.1.64
Port: 8000

Login Name: admin
Password: nc123456.
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KL
95 Set camera parameter =
)
Ip 192.168.1.64
Port 8000
LoginName admin
PassWord HREEEEHEKK
Channel | i
PTZ Speed - 1 i
SavePath D:\
Cancel \ oK

Video monitoring button: enable or disable video. When the video is enabled, a small video
window will be opened on the screen, as shown in the figure below, the video window

supports zooming.
'Qv = AN AT

N 1

ANFRFAT F

3.4 Hysurvey Software

3.4.1 Overview of Hysurvey

Hysurvey software is a single beam echo sounder measurement software,

— 24—
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supporting Windows system. Simple operation, stable operation,
professionalism and multi-function make Hysurvey one of the most widely
used hydrographic software.

Ruide Hysurvey supports all types of GNSS receivers, supports the multiple
sensor correction, such as SVP, tide station and so on. Hysurvey can process
all the data and export the coordinate of water bottom. Hysurvey supports the
output of data in a custom format, which is convenient for data export, and
allowing users to perform data post-processing more quickly and conveniently.

3.4.2 Software debugging and connection

S"OUTHEEJE’ES#/T

HySurvey

Open the measurement software-HySurvey.

Create a new project. You can create a new project or open the project you
have saved before.



[ A(S/ |5/ =

New/Open Project

= = A
Eé © Hew Project

Project Hame

Test]

| Copy Between Projects

;f ") Open Project

Project Lists

Browse {double click} ...

D: \South HySurvey8.0 data\testerll22hu\testn!
D: %South HySurvey8.0 data\2021.12. 14,2021. 1.
D: \South HySurvey8.0 data\2021.12. 13,2021. 1.

4| i@l | >

D:\South HySurveyS.0 data‘\20211206\20211206.+

[ ok ][ Cancel ]

Enter the setting page

USV Ruide Mobula

Project wizard

st i

Project Name Test

== Coord -
Project path |D:/South HySwrveyB 0 data/
mO 5
oo Device
Ohter info
@Collection Builder
Job location
-+
h Ant. H :
‘i Date 2021-12-23
Surveyor
Remark

ii Back [ Next ][ Finish ][ Cancel

Select the coordinate parameters of the location
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Project wizard X
B pesic Basic | Expand  Expend Punctionality :
Ellipsoid &
P oo 505
Semi-major Axis CGCS2000(China) -~
oo : 1 I1AU76(Xian an 80) ’;
oo Device - Krassovsky 1940
Brgjechon GRS 1980(IUGG 1980)
o - Method World Geodetic System 1984 2
CICollech on Coordinate Airy
Central Meridian(dd.mmss) Al 18_30 1
= et Fast Australian National
_'."i Aur e Tasing Average Terrestrial System 77
False Northing Bessel 1841 v
Scale Factor 1.000000000000 3
Projection Height 0.000
Average latitude(dd.mmss) 0.000000000000 L
[Geo Calculator] [ Template ] [Management ]
[ Back ] [ Next ] [ Finish ] [ Cancel ]
Project wizard X
E Basic : . )
| Basic | Expand  Expend Functionality .
| Ellipsoid Z s
EE Coord Ellipsoid Name Krassovsky 1940
Semi-major Axis 6378245.000000000
mo oo, 1/f 298.300003000
oo er¥ice ‘ ) .
Projection
7, Method Gauss-Kruger =
C":"ll“n“n Coordinate North-East
Central Meridian(dd.mmss) | 114.000000000000
Ei Ant. M False Easting 500000.000
False Northing 0.000
Scale Factor 1.000000000000 3
Projection Height 0.000

Average latitude(dd.mmss)  0.000000000000

v

[Geo.Celc\ﬂ.ator] [ Template ] [Management]

(

J |

Back Next

]l Finish l[ Cancel ]

According to our previous IP settings, set the RTK and Echo sounder

parameters.

Remarks l COM Name l Parameters I COM State l Net Protocol l Remote P ] Remote Port I
SHIP COM3 Not used TCP Chent 192,168.1,28 7000

RTK COM10 Not used TCP Cliert 192.168.1.28 8000

Echo shounder COM11 Not used TCP Chent 192.168.1.28 5000
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T Project wizard N X
EBasic
GPS1: v Enabled Serial <~ COM10 v Setup
i=Coord Echosounder v Enabled Serial =~ CONI1 * | Setup
goDevice CPS2: Enabled Serial =~ COMS *  Setup
faollection Cyrocompass  Enabled Serial ~ CONS -1l Setup
GPS1Config ' X [ GPsiConfig : X

Type and format

1 Parameters | ‘
Serial Farameters

GPS SOVTH ETK Galaxy " Port Ccom10 * | Parity None >
Format: GGA ' Baud rat 115200 * | Stop bits | 3
Data bits 8 ~ v ITR RIS

Initialize conmands

Text Device

Receive bits:

Note:Initialize conmands be used to initialize device. Maz J| CRALY¥ Send
Conmand char: : : ‘ Hex [E Stop Cloar Save
Add Delete ‘ Edit Save © Rav data () Hex display ' Data analysis
[ ok |[ cence | [ o J[ camcad |

— 28—
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[®] EchosounderConfig X [§ EchosounderConfig X
| l’h‘?"‘_‘j'_ Tarweters Echoswunder | Farsmnters ‘
\ M‘.ﬂ'l = —
Port Conel y " ity Fene 3
Bedel: Seuth zingle frequency(SIC = Dalate Baud rate 118200  shop bits 1 =
| Dute bits . J s
Marking farmat | [~ Tont Devies
Receive bitst
Rarking format: Defanlt = [ mdie | [ Dadete | [ Custem |
]
Deseription
Bessage ID: WEI0 Chr Ny
Bessage ends 10 Errer Ll
Start bit: = Error churi E "
Dapth bits: ¢ Brror bit: fi c f -
. 0
Bepth aultiply: |1 Eeror code " o cans =5
Barking directive: Hus LT] Step — pesee J
Seve © Rev data Yax display { te analyais
[ o || comead | Lo || ceen |
1 onﬁg x
i & EchosounderConfig

crs: P nt
REERIIAES Tchor cunder Farsaetars

Serial Paramters Serial Parsseters

Port oo * | Parlty | ) v

Port cont * PFarity Bone v
Biak sete. (339900 i e N - Baud rate IS0 - Step bits 1 -
Dats bits 8 . J e 439 Date bits : .- 7o TS
Test Device

@SIC_GET DATADEEP, OK 1.50*17
.9( GET DATA.DEEP.OK 1.50*17

mrzouou 0.34,-0.34,.0.00,0.00,0.0,*6E ﬂ osaconoauoczpomso-n
$PSICAAT 2.0,40,0.33 040,-0.33,000.00000 "6 = @SIC_GET DATADEEP,OK 1 S0°17
A T . @SIC_GET,DATA DEEX, OK.1.50*17
Ceaanad —_— = Comanad

Hex 7 ans (- Y— Eer v any

LC U T J‘—?' et [awe ] [ clee ) [ e ]
(™Y Ivais

® Rav data  Hex display o Da @ Ry data - Hex display

Ok | Cancel |

The test result shows that the device is successfully connected

O Data analysis

[ oked | concel

Set the solution status of RTK and the method of collecting data here.

— 29—
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Project wizard X
E Basic —GPS acquisition condition
) SINGLE
i= Coord
i () RTD
© RTK

mo 5
oo Dervice

—Marking method

>
@Collection ]
N () Time interval  3.00 |=
Vv Auto )
-Ei Ant. H © Dist. interval 5.00 m

V| Manual (Space)

[ Back ][ Hext ][ Finish ][ Cancel ]

3.4.3 Data collection

Enter the “Common operation” page, click “Device Connection” to start

collecting data

“?:ommonopcmii"on
B & H & M M 2 ¥

New Open Save Device Record Pause Stop Single Beam  File
Project Project Connection Record Record Editor Export
Project Survey Processor
Navigation Info & X | Survey Viev
PeiAlA s daQa@HEEer XEZELDTT XX

Depth(H) 3 _— —
X 2
v
h
Lat
Lon i
Elevation 5::’2653945! !

Real-time measurement data will appear on the left side of the screen.
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s - = - 1
Eé { = & 5 @ !E | 2
New Open Save Stop. Record Pause Stop | Singled
Project Project ‘Connection Record Record Editc
Project Survey Pt
Navigation Info 8 X | §
PositionfiDepth @& & 'a
Depth(H) 1.46 da’aisH [E * »
x |2564450. 426 !
y 440134. 950 i
h 12.152
Lat 123d10’ 43. 39932" "
Lon 113d24’ 55.12882" "
Elevation 12,152 26539458
RES 10.00
Heading&Spesd
Azimuth 120d25° 12. 00000" "
Speed 0. 28kn )
Navigation Info
Survey Life Lnl
Point Namg |1
quality
Status Fized
Diff. Stafus Receive
PDOP 1.620
Locked Sats
Time 16:26:28. 000 26537178

3.4.4 Data process and export

Enter the “Processing”

import the data

page, select the “Single beam editor”, and click “OK” to

&= S0 DxfSouh HySurveyd 0 data/2021.02 14/2021.12. 543k
_ Comman operation  Setting  Design  Surwey View Took Hep
‘ & 2 I & = ig) i )
g B Posl processing  Re Tide 7 i Elevson  wea point cortrul  Raw dats Suevey limes
Biport  Stadon  Export  diaspley  terpelation rocecnng  manaQeme
[Crresee
i, B
Toxi tladipth e TN Y 151 IE B2 (o o Ay
Beprile) T = b L E@ ha W AR SRR Tx X X L & LI
¥ AR e
g -
r - 2 o
o
B % e £
e ‘2
[ e @
Lot & ‘&
[ v, 5
Fardurgipead «

Reiwntk
Haad ey R s
|  Baiguricn Inde 7 < -3
Sereny Lise & s W R
5 - ‘m . [
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[®] single Beam Edit - |
:‘ Fle() Tool) View(V)

(PER o EEBE «~EEEED xBROQ 00 E

3 3
Y \ [E1 Survey Lines X L

L =
ls

10.03 v
4 w »

% Swrvey View L &g X

#
3
o
é'g
-
b
0,

w

[
]
e

-
ks
-
¥
E
®
E
i

TSnaT e Lo WS

Click “Auto” button to process water depth data automatically.

;m qie B=am Zddor >auth Hy & 492 M55 0rgx Jd
% file) Tool ViewiV)

IEBH ] Hbe BB «rEEE(E)xBBO & 0o
"

R O =~
) — X |
3! AL ‘
em—— .
20 = A
3
30 =2
6.0 =2 E T X
__; Aomatic procescing may be some water depth
8.0 § is not processed, please check it again!
0ol -
< " J »
| Survey Yier &%
O o ‘
*13 i i “sn 1
= _ £ .k
¢ UCL I - T ~
W o <59
< Ja8 0(2 o
15 Pl : BT
= 0
2 T @ T 43 o
15 = 57
o O A S
) o e 3] "7
= o - D (3 o {
{Uax Dupthi2 Rn Min DepthiQdle Times 2021-10-16 15:53;39 Suryey Linet La) 4
mril il Do e S S b -

There are two ways to modify the wrong water depth data.

® Modify the wrong water depth data directly.

@ Delete the error point.
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Single Beam Editor--D:/South HySurvey8.0 data/10.15/10.15.0rgx
Fie(Fl ToolM) Visw(V)

PEHL b ENE «ABEEBEEX

LNCIOEERE

L . L i Y W~ Curreat Depth:0. B4n
—_'—o—f—ﬁo—ﬂ——o—fr.—.r—'—f—+—g—rroﬂ»—h‘-+—4—F~——1—¢—44—~4~—l»4—4—+~—v—0—l3—;~\ # - o

2.0 3

4.0 3

6.0 =

80 =

10.03

[H] Single Beam Editor--Dy/South HySurvey8.0 data/10.15/10.15.0rgx
File(F) Tecl(M) View(V)

m>BA |

152 AT iE3

Click “ Save” and “Ok” to save the data.

[ Single Beam Editor--Dy/South HySurvey8.0 data/774455/774455.arax . ]

File(F) Tool(T) View(V)

(eP@! b ENASNAEEE @@ W Q 0o

QD o3 -
4 " ol &~ [
Ex 2 34 5 10 70 9 EI
2.0 3
40 3
6.0 § [&] Tip
FE Data has changed,it is needed to save?
10,03 v
4| ._! »
| =
Survey View & X
13 e
< "
Rt
RIS (S ;
(_\. K I AT0n
S8 o 8 ]
o 26
P & o &
. T ¢ & ¢
N Time: 2021-10~(5 15:52:38 & 3"3'.5-1%"-"3“?’ - i
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Automatically generate post-processing coordinate point information according
to the selected project.

HySarvey OScuth HySurrrrd D dota/ 774455 T4 she L
IRIEERI ooeiorinsn o Dosan Sy | rsmssg | Vo Toch M
; - ,. v .
v = < o 4 w ! =) ]
Vrgw e Mg Al ie  Tmh 1D fester  swepomawosl Gewdes vy ee
e Frpcet Gtston dulny  wiorodation estiary gt
= ghee & X [ Vo
=3 ISSEMEE e XZEESTEXX LESe
[ - @ o
\ J
A 4 5
} >
Tiakwd e «“
ted
=
e A by
% D
— A
]

W Woas Wemm e bl el
O R e T .‘“
G ety aeh LT — b
— [Eoy—
o. ol
bsvenr e g
s o " » = — ¥ [}
i 7§ §F 8 & 0 i P4 F P &8 1 & i &3
- * kuszan 2 i 2 - | | a - - - -

Tide position information collection and processing diagram.

Tide Station X
~List
- Name y: Xt k.
ilz test 3621250.320 4125562.312 Reas eaat
y  3621250.320
o x 14125662, 312 B
[ Hew ] [ Delete ] [ Inport ] [ Export l
I - Tide Values I
[ Date | Time |  value ~|Date 2021/12/24 | E
% [ '
4 | [t 2021-11-10 0800 10.00 ‘l Start tine:  [0:00 2
a [ | Turn time: 13:00 2
2 2021-11-10 08:30 10,00 =
— End time: 18:00 v
1-11-1 R 10
i‘ e EEE g Start Value(n): 10
|| |¢ 20211110 o0%30 10,00 Turn Value(n): |10 )
§ 2021-11-10 10:00 10.00 End Value(m): 10
6 2021-11-10 10:30 10.00 | Increment{min}: 30
q W > ( Add ]
[ Add ] [ Insert ] [ Delete ] [ Clear ] [ 0k ] [ Cancel ]
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IR oo eosion Setre Dol Sevey | P s Teds bk

YL SR P YT O 1 P

2 3k z (s N i G ] ]
St Do Pasbaeciemieg Fle | Ty | Trese 30 Tevton  sreapeiiieriml Rawdsis ey boes
i Supoer e dupley wrpaletae ooy minagerest

. I SR fdan S BB N P 1 -A'lllllilx‘lx\
et

. L 3 1t It 1 (ol 1 i !
o o B 0 e et g e e 72 LAl fgi ]

Mows Weun e | EE——
s mss oo

Click “File Export” on “Processing” page to export the data.

[ T N, s...., V| Tocki Wl
i 1 »ﬂi I:

g L7 ®

3 = \f T
e Dean ont pover Tk © Bevstlon  wwe pavt suntrol  Faw deta Eadaddendd
ot iewion Gepen depey bmipmimos pracwcirg ransgemers

| Fuimat[Boneh (a5 ndmrraer Jenvtimnth g frequme (1 dat)

T —

! Tobenmeie N
o 4
ymin o Zata

B {
Tida st
Fe | sticaiCa v
—a ol
esracs {
D ]

[@] File Export x|
Format: |South CASS(Underwster elevationHiich fremuency)(ndst) = [ mdit | [ Delete | [ custon |
N~
i ‘ | —Adjustments 3
 Echosounder | Setup ‘
 Dvnamic draft ;_Eetﬂ:[__‘
 Coordinate system efror | Setwp |
 Depth system error | Setup ‘
i L  Tide station | Setwp || L
< = > ‘  attitudeCorrected
Sounding Datun(n): 0.000000
[ Export ] [ Cancel ]
|

e

I
e
.

When the data is from a fixed solution, the parameters on the right do not need to
be selected.



ER N N e— USV Ruide Mobula

[A(S/ | D/ =

Chapter 4: Remote controller

4.1 Description of the remote controller

The remote controller adopts radio communication equipment working in the
2.4GHz frequency band, and the remote controller and receiver must be paired
use. The default remote controller operation mode at the factory is US hand
(left hand throttle). The remote controller complies with CE standards. The
maximum communication distance of the remote controller is 2000 meters.
There should be no obstacles between the remote controller antenna and the
receiver antenna, otherwise the distance will be greatly shortened.

4.2 Remote controller buttons

The corresponding functions of the keys on the remote control are shown in the
figure following:

(D Lock Lever

Left: Neutral gear(N) /Middle: Lock /Right: Unlock

When the lever is in the left and middle position, it is in the locked state, the
USV is locked, and it will stop immediately and cannot travel; when the lever is
on the right, it is in the unlocked state, and the remote controller can control the



F‘(,U'.EE USV Ruide Mobula
ship to move.

When the ship is in an emergency condition, this key can be used to lock the
ship to avoid the damage.

(@ Shortcut Lever (Mode selection)

Left: Return to home (RTH)

Middle: Cruise control system (CCS)

Right: Manual control (MAN)

When the lever is on the left, it is in automatic return to home mode, and the
ship will automatically return to the HOME point. When the lever is in the middle
position, the cruise mode is at a constant speed, and the boat will move forward
at a constant speed at the set speed. At this time, it can be controlled by the
direction lever. When the lever is on the right, it is in manual mode, and the
operator manually controls the unmanned ship.

3 Light Guide Level
Up: Off

Down: On

@ Propeller control lever
Push the lever up and down to control the USV to move forward or backward.

® Direction control lever
Control the ship to turn left and right.

® On-off: Press-and-Hold
One short press, and hold for about 3s, the indicator will light up one by one,
until the four indicators are normal on.

4.3 Precautions for turning on the remote control

Before using the remote control, please keep the switches of the remote control
in the following states:

1. Propeller control level @, in the "middle" position;

2. Lock Lever O, keep it on the right position.

Chapter 5. For Charging

5.1 Charging for USV battery
1. The indicator light of the charger is green after inserting the plug into the



ER N [ e— USV Ruide Mobula

[A(S/ | D/ =

socket.

2. Insert the cylindrical plug of the charger into the charging port of the battery,
the indicator light of the charger will turn red, and the sound of the charger
working can be heard.

3. When the battery is fully charged (about 4 hours), the charger indicator will
turn green and the charger will stop working.

5.2 Charging for Remote controller

Method 1: Plug the charger into the back port of remote controller, the indicator
light is red during the process, and turns green when fully charged (about 4
hours).

Method 2: Remove the battery from remote controller and insert it into the
corresponding head

Chapter 6. Transportation and storage

1.The equipment for packing and transportation should be transported by
conventional transportation methods.

2. Avoid violet impact, rain and sun exposure during transportation.

3.The packaged product should be stored in a well-ventilated room with the
temperature of -5°C ~55°C, relative humidity less than 90%, atmospheric
pressure: 760hPa ~ 1060hPa, and free corrosive gases.

Chapter 7. Maintenance

Both the main control module and the drive module are installed in the control

cabin, and adequate waterproof measures have been taken before leaving the

factory. Due to USV working on the water and under the influence of air humidity,
hot and humid air will inevitably be generated in the control cabin. Therefore, in

order to prevent hot and humid air damage to the control circuit, the regular
maintenance is required.

1. For long time storage, it should be sealed up. Store in a cool, dry, free
corrosive gases environment after packing.

2. If there are abnormal phenomena, malfunction or other problems in the use,
be sure to get in touch with the manufacturer or local distributors in time, and
the dedicated person will responsible for the maintenance. Please do not
disassemble it by yourself.

3. After the operation, please wipe the ship in time to prevent from the erosion

by dirt and sea water, and carry out regular ship maintenance.
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4. When not using the ship for a long time, please keep the battery at least half
of the charge to extend battery life.

Chapter 8. Common troubleshooting

(FAQ)

1. What should I do if the ground station cannot be connected to the unmanned
ship many times in a row?

Please check whether the data transmission equipment is working normally,
and restart the PC client to reconnect.

2. The remote control cannot control the unmanned ship, what should | do?
Check whether the remote controller switch is turned on, and whether the
unlock switch is in the unlock position. And restart the unmanned ship.

3. How to deal with the automatic return of the unmanned ship?

Check whether the data transmission communication is normal and whether
the battery voltage is lower than the protection setting value.

4.The unmanned ship does not turn well or loses its steering function during
navigation?

Check whether there is any foreign matter stuck in the motor of the unmanned
ship.
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