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Amendment Record Sheet

Rev. Date Reason for Modifications

1.3.0 19/11/2012 Text updated,; list with external clock drivers added

1.2.3 22/09/2011 Name and pictures updated with new name 7K 10 Module.

1.2.2 15/12/2009 Small modifications added.

1.2.1 15/05/2009 Minor modifications and timestamp added to the R7K IO Module manual.
1.2.0 23/02/2009 Distribution page added to the R7K 10 Module manual.
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1 Introduction

1.1 7K IO Module

The 7K IO module is a program that reads the data from different sensors
(external clock, sound velocity, heading, attitude, position and pan and tilt)
and outputs the data of each sensor in 7K format to the 7K Center.

The program can be installed as a stand-alone program or as a part of the
PDS2000 program. The stand-alone installation doesn’t create an icon on
the desktop, but will be placed in the startup. The program can also be
started with the file ‘7K 10 Module.bat’ in the installation folder of the 7K
10 Module.

When the SeaBat Ul is installed the 7K 10 Module can be started from
Windows Start menu with All Programs > Reson > SeaBat Ul VX.x.X.x >
7K 10 Module.

The setup of the port settings and the selection of the device drivers have
to be done in the 7K Ul (in the I1/O Module Setup page) or in the SeaBat
Ul (in the 10 Module Settings pane).

Below a diagram shows the data flow between the 7K Ul / SeaBat Ul, the
7K 10 module and the 7K Center.

Reson 7K
Multibeam
Echosounder

7K Center |=

Y

Y

7K Ul

External Clock

SeaBat Ul

Sound Velocity

A

Heading 7K 10

Module

Attitude

|
|
|
|
|
|
|
| or
|
|
|
|
I
|
|
|

Position

Pan and Tilt

Figure 1-1 Process diagram with 7K Ul, SeaBat Ul, 7K 10 module and 7K
Center
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2 7K 10 Module

2.1 Introduction

"

When the 7K 10 Module is started the module will appear as an icon ( *)
in the Windows system tray.

Figure 2-1 Windows system tray with the 7K IO module icon

With a right mouse click on the icon a menu will appear as shown below.

Figure 2-2 7K 10 module menu

The options in the menu are:

Show
Will display the main window of the 7K 10 module.

Hide
Will hide the main window of the 7K 10 module.

About
Will display a dialog with the version information.

Exit
Will close the 7K IO module.

2.1.1 Timestamp

In the 7K 10 Module the timestamp on the received data is done on the
first character after the terminator.

2.2 Communication Port

In the 1/0O Module Setup page of the 7K Ul or in the 10 Module Settings
pane of the SeaBat Ul the devices can be added to the device list. Each
device that is added will be displayed in a separate input page (see page
6).

When a device is added two different types of communication ports are
available, serial and socket (7K Ul) or network (SeaBat Ul). Select the
one that is applicable for the selected device and define the properties.

7K 10 Module - User Manual
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2.2.1 Serial

This type of communication port is a serial connection, called COM port,
and can be used for all the sensors with a serial connection. Define the

serial properties by selecting the right COM port, baud rate, parity, data
bits and stop bits.

Faort Type
(®) Serial (D Socket
Serial properties Socket properties
Local
Port Baud Rate Port:
comM2 A 900 “
Parity DataBits Host
Mone w g E"3 Address:
Stop Bits Port:
1 L
Protocol
Figure 2-3 Example of the properties for a serial port in the 7K Ul
10 Moduie Settings 9
= Clock
= Port Settings
Paort Mame Com10
Baud Rate 9600
Data Bits 3
Parity Mone
Stop Bits 1
Enabled
Driver Name Generic ZDA+ 1PPS
FPort Type Serial
Position
Heading
Attitude
Sound Velocity
Pan and Tilt
Figure 2-4 Example of the settings for a serial port in the SeaBat Ul

2.2.2 Socket / Network

This type of communication port is a network connection and can be used
for receiving data through a network connection.

Define the socket properties by selecting the right local port, host
address, host port and the protocol.

4 o 7K 10 Module 7K 10 Module - User Manual
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Fart Tupe
() Senial (%) Socket
Sernial properties Socket properties
Local
Port Baud Rate Part 5000
Parity Data Bits Host
Address:
Stop Bits Part |0
[ Check host address
Protocol
(&) UDP/IP () TCRAP
gure 2-5 Example of the properties for a socket port in the 7K Ul

I = I e

Attitude

= Port Settings
Local Port 5100
HostAddress localhost
Host Port 5001
Protocol UDP/P
Check HostAddress |

Enabled

Driver Name IXSEA OCTANS-TAH

Port Type Network

Clock

Paosition

Heading

Sound Velocity

Pan and Tilt

Figure 2-6 Example of the settings for a network port in the SeaBat Ul

Local Port
The network port on the 7K computer.

Host Address

The IP address of the remote system. This is the system that sends
the data.

If the remote system is on the same computer as where 7K User
interface is running, the host address is then ‘localhost’ or the IP
address 127.0.0.1.

Host Port
The network port on the remote system.

Check host address

This option is only relevant if the protocol is UDP/IP.

If the option is checked, only the data from the host address will be
accepted.

Protocol

There are two network protocols available:

UDP/IP. This protocol will be used for the communication with the
devices.

TCPI/IP. If this protocol is used an IP-address has to be entered as
host address. This protocol checks the communication between the
two ports before it received data.

7K 10 Module - User Manual
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The table below gives the setting for receiving and sending data:

Receiving Sending Receiving & Sending
Local Port local port number 0 local port number
Host Address empty host IP address host IP address
Host Port 0 host port number host port number

If PDS2000 is running on the same computer as the 7K 10 module then
there can be a conflict about the port settings. To avoid this, the default
system interface name for sending data to the 7K User Interface is ‘R7k-
IO-module. Each time the 7K 10 module is started the port setting for this
port is reset to local port is 0, host port is 7000 and the protocol is
UDP/IP. So this port name should not be used in PDS2000.

2.3 Main Window

The 7K IO module can be monitored on the main window that initially will
looks like the example below. This example is when no devices are
selected in the 7K Ul or SeaBat Ul.

%% TKI0 Module (=30

Distribution

Record

Figure 2-7 Main window when no devices are selected

The main window is a property sheet with one page for each sensor
(external clock, sound velocity, heading, attitude, position and pan & tilt)
and an output page.

2.3.1 Input Pages

The device input pages show the port settings, names of the selected
device driver, raw data messages, decoded values of the incoming data
and a status indicator.

Once configured by the 7K Ul or SeaBat Ul and data is coming in, the
pages will look like the examples below.

When the data flow is normal the status indicator is shown as

| oK . If a problem occurs in the data flow the status
indicator will turn to red and will give a new status. If for instance the
connection between the sensor and the 7K 10 module is disconnected,

the new status message will be

6 e 7K 10 Module
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When the 7K 10 module is closed, automatically the configuration, the
selected device drivers and the port settings, will be saved to disk. The
configuration will be loaded when the module is started up again.

All user input, like creating or changing the configuration, has to be done in
the 7K Ul on the I/O Module Setup page or in the SeaBat Ul in the IO Module
Settings pane.

2.3.1.1 External Clock

&% 7K 10 Module =]

| output | Distribution

Port: Serial COM7 Driver

Baudrate: 9600
Databits: 8
Parity : Mone
Stopbits: 1

NMEA GGA [tim]

Data

Messages

<0x000000AADSEF1661>8GPGGA, 080601, 17,00 - 09/22/11 10:06:04.300
<0x000000AADSFIASST = 1465000000000
<0x000000AADG0ED 112> 1463000000000 UTCTime  Gogo4.67
<0x000000AADG0ED 112 = 1465000000000
< 0x000000AADS 196462 >8GPGGA, 080602, 17,00 External Time 09/22/11 10:06:04.000
<0x000000AADE23F75C = 1462000000000

«0x000000AADG 2EGASS =»SGPGGA,080602.67, 01 T Ml
«0x000000AADE3910B2 = 1465000000000 T1
<0x000000AADG4360F2:>5GPGGA, 080603, 17,00

«0x000000AADE4E4415> 1463000000000 Pulse Length
<0000000AADGS58D 720 -SGPGGA,080603.67,00 Difference 0.2 msec

< 0x000000AADGE 3GAGE > 1469000000000 |

R
4| 1 | 3

Figure 2-8 External clock page with a sync failure

In the example above are no values for ‘T 1" and ‘Pulse Length’ given. ‘T
Null’ has no value, because the external clock in the example has no
1PPS.

2 7K 10 Module (=5

{Ciock | attitude | Output | Distribution

Paort: Serial COM10 Driver

Baudrate: 9600

Databits: 8 " .

Parity : Nane Generic ZDA + 1PPS[tim]
Stopbits: 1

Data

Messages
=0x00000002DDSE7CIA > SGPZDA,082151.00,2 » 10/22/12 10:21:56.000
<0x00000002DDC570EE > <T0->
<0x00000002DDCS57FER > <T0+> UTC Time 5215600
=0x00000002DDCE4B05>$GPZDA,082152.00,2
=0%00000002DDED4044> <T0-> External Time [10/22/12 10:21:56.000
=0x00000002DDED4D 115 <T0+>
<0x00000002DDEE 18F 7> $GPZDA, 082153.00, 25 [T Nl 10/23{12 10:21:56.000
<0x00000002DE 150FEF =<T0-= T1 10/22/12 10:21:56.001
<0x00000002DE 1514435 <T0+>
<0x%00000002DE 15EFSC =$GPZDA,082154.00, 2: Pulse Length  |1.30
<0x00000002DE3C0F 153 <T0-> N -
<0x00000002DE3CF 1793 <T0+> g Pifference p.3msec
=0x%00000002DE 3DB0CE > $GPZDA,082155.00,2
<0500000002DE53AEsA> 0> =,

Figure 2-9 External clock with T Nulland T 1

For some devices the pulse is a kind of ‘peak’, so that ‘T Null’ is identical
with ‘T 1" and no ‘Pulse Length’ is calculated. For other devices there is a
pulse, ‘T Null’ and ‘T 1’ are different. The ‘Difference’ is the difference
between the computer clock and the pulse time. This is system latency in
the form of jitter.

7K 10 Module - User Manual
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Pulse Length

b

TNull T1

%
TNull=T1

Figure 2-10 Two signals, one with a pulse length and one with a ‘peak’

For information about the different drivers that can be used for the
external clock see chapter ‘External Clock Drivers’ on page 12.

'

For more information about the way the external clock is used in the 7K
IO Module see the Technical Bulletin ‘Technical Bulletin - Time
Synchronization in 7K IO Module’ as is available in the same folder as this
manual. See also chapter ‘Timing Error’ on page 14.

'

2.3.1.2 Sound Velocity

5 TK 10 Module =
Clock |} Sound Velocity || output | Distribution |

Port: Serial COM7 Driver

Baudrate: 3600
Databits: 8
Parity : Mone
Stopbits: 1

RESOM SVP-C[svp]

Data

Messages

<0x000000AA 1CE 1IFCCE > 1459000000000 - 09/22/11 10:08:22.151
<0x000000AA1CCT2306> 1465000000000
<0x000000AA 1CDC455C > 1469000000000 Speedofsourd [1469.00
<0x000000AA 1CF 16FEE > 1402000000000
<0x000000AA 1D0696 16 > 1469000000000
<0x000000AA 1D 1BECT4= 1469000000000
<0x000000AA 1D30E3E2 > 1465000000000
<0x000000AA1D460905 > 1469000000000
<0x000000AA 1D5B309E > 1465000000000
<0x000000AA1DT057 10> 1469000000000
<0x000000AA 1D357D4A > 1469000000000
<0x000000AA 1DSAASEF > 1459000000000 e

<0x000000AA IDAFCSEA = 1469000000000 | = |
<0:000000AAIDCA0341aeo000000000 MM |

Figure 2-11 Sound Velocity page

8 e 7K 10 Module 7K 10 Module - User Manual
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& TK 10 Module

Clock | Sound Velodity |

asition || output | Distribution

Port: Socket

Protocol :UPD

Host address: localhost
Hostport : 1244080
Local port : 5600

Messages

Driver

MNMEA 2,30 GGA [pos]

Data

<0x000000AA2A09268A »SGPGGA,080939.68,0 -
<0x0000004A2A 1IE4BCE »SGPGEGA, 080240, 18,0
<0x0000004A 24337433 =SGPGGA,080340.68,0
«<0x000000AA2A4398AD > SGPGGA, 080941, 18,0
<0x000000AA2ASDCO 24> 5GPGEA, 080541.68,0
«<0x000000AA2AT2ESTE =SGPGGA, 030942, 18,01
<0x000000AA2AB30C62 »SGPGEGA,080942,68,0
<0x000000AA2A303336 »SGPGGA, 080943, 18,0
<0x000000AA2AB25AAE = SGPGGA,080943.68,0 =
<0x0000004A2ACTIFCT > SGPGEA, 080544, 18,0
<0x000000AA2ADCATED »SGPGGA, 080944.68,C
<0x000000AA2AF1CE45 =5GPGGA, 080545, 18,0
< 0x000000AAZBOGFFO1>8GPGGA,080945.68,01

=

| 09/22/11 10:09:34.517

UTCTime  [09/22/11 10:09:45. 180
Latitude jpoo=01.868090'N
Longitude  [D0%05.481170°E
lltitude [t12

puali'q-I rdavigation Data
rdeﬁ'mde bGPS

Figure 2-12 Position page

2.3.1.4 Heading

% TK 10 Module

| Clock | Sound velacity | Pasition |} Heading ¥ output | Distribution

Port: Socket

Protocol : UPD

Host address: localhost
Hostport : 1244080
Local port : 5600

Messages

Driver

| standard-NMEA-HDT[hda]

Data

<0x000000AA31F7B303 =»$GPGGA,081027.68,0001
<0x000000AA3202257F »5ECHDT, 0,00, T*14
<0x000000AA320C094C =8GPGGA, 081023, 18,0001
<0x0000004A32 174CEF =SECHDT,0,00,T*14
<0x0000004432220118>5GPGGA,0810258.68,0001
<0x000000AA322CT2AD =SECHDT,0.00,T*14
<0x000000AA3237250

| 09/22/11 10:10:13.743

Heading h.OO

Figure 2-13 Heading page

7K 10 Module - User Manual
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2.3.1.5 Attitude

5 TK 10 Module

| Clock | Sound Velodty I Position | Heading |

| output | Distribution

Port: Socket

Protocol :UPD

Host address: localhost
Host port @ 1244080
Local port @ 5600

Messages

Driver

Data

TS51[vru]

<0x000000AA3B236201=5GPGGA,081123, 19,00 -
<0x000000AA3E2DD 701000000 0112 0186 -
<0x000000AA3E2DD701:000000 0112 0186 -
<0x000000AA3E38858FF =SGPGGA,081123.69,00
<0x000000AA3B42FCEE =SECHDT,0.00,T*14
<0x000000AA3B42FECO>:000000 0112 0186 -
<0x000000AA3B4DAF 1D > 5GPGEA,081124, 19,0
<0x000000AA3B582097:=6ECHDT,0.00,T*14
<0x000000AA3B582391=:000000 0112 01864

<0x000000AA3B6D470E>SECHDT,0.00,T*14
<0x000000AA3BED499C>:000000 0112 0156 -

<0x000000AA3BY7FETE

-

<0x000000AA3B62D65C > $GPGGA, 08 1124.69,0D

09/22/11 10:11:03.696

Roll

186

Pitch

160

Heave

112

Figure 2-14

Attitude page

2.3.1.6 Pan and Tilt

5 TK 10 Module

| Clock | Sound Velocity I Pasition | Heading I Attitude |

an and Tilt || Qutput | Distribution

Port: Serial COM1 Driver
Baudr_ahe: 4300
Eaar‘iatslt:siﬂine ROS Positioners [pan-tilt]
Stopbits: 1
Data
| Messages
| -
P L
it F
Figure 2-15 Pan and Tilt page with no data

10 ¢ 7K IO Module
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The output page shows the 7K messages that are being sent to the 7K
Center. The code for the different output messages are:

7501 - Remote Control Acknowledge
7400 - External clock
7610 - Sound velocity

1003 - Position
1013 - Heading
1012 - Attitude
1017 - Pan and Tilt

An example of an output message for the sound velocity is shown below.

& TK 10 Module

EXH

! Distribution |

10:
10:
10

10

4 |

Record

14:10.023 =< 7k 7610, length 72
14:51.428 »> 7k 7501, length 88

114:10.473 << 7k 7610, length 72
10:
10:14:10,923 << 7k 7510, length 72
10:
10:
10:14:52.926 == 7k 7501, length 88
10:
10:
10:

10:

14:51,926 »> 7k 7501, length 83

14:52.426 => 7k 7501, length 88
14:11,373 << 7k 7610, length 72

14:11,823 << 7k 7510, length 72
14:53.426 =» 7k 7501, length 88
14:12.273 << 7k 7610, length 72
14:53.926 >> 7k 7501, length 88

114112.723 << 7k 7610, length 72
10:
10:
10:

14:54.426 => 7k 7501, length 88
14:13.173 << 7k 7610, length 72
14:54.926 => 7k 7501, length 88

m

Figure

2-16 Output messages for the sound velocity

7K 10 Module - User Manual
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2.3.3 Distribution

The distribution page shows the output addresses to which the 7K
messages are being sent.

By default the data from the 7K 10 module is send to port 7000 on the
local computer, but if the user wants to send the data to a different port
and/or computer the addresses can be added to the distribution list.

The ‘Address’ can be an IP address or a computer name. If the ‘Address’
has a red background the 7K IO Module cannot find this IP address or
computer name.

%?KK)MD&!U’IE E

| Clock | Sound Velocity | Pesition | Heading | Attitude | Pan and Tilt | Output | Distribution

Data from the IO module
is send to port 7000 on
the local computer. To
zent data to other ports
and  or ather computers
add these to the
distribution list, The
address can be the IP
address of the computer
or the computer name.

Address| Portl Description
127.001 @050 local
5000 | test

Addresses with a red
background can not be
resolved, check the
computer name or enter
a dotted IP address.

Figure 2-17 Distribution page

2.4 External Clock Drivers

The type of external clock drivers that can be used within the 7K 10
Module can be divided in groups. One group of drivers read next to the
time message a 1PPS and another group only the time message.

In the group that reads the 1PPS the detection of the leading edge of the
pulse can be different. There are drivers that detect the leading edge
positive (TO+), negative (T0O-) and positive or negative. The drivers that
detect a positive or negative leading edge are meant for the timing
systems where the pulse is a ‘peak’ as is explained on page 8.

There are also some external clock drivers that has an automatic leading
edge detection of the pulse. They also have a better check on the
comparison of the right time message with the right pulse time to compute
the time difference (see also the Technical Bulletin ‘Technical Bulletin -
Time Synchronization in 7K 10 Module’).

12 ¢ 7K IO Module
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All the external clock drivers with 1PPS will be listed with their method of
detection of the pulse.

External Clock drivers with 1PPS

External Clock Driver TO+ | TO—| TO+ Auto | Comment
or TO— | TO +/—

Aquarius 02 PPS X
Aquarius PPS X
Ashtech NMEA PTT X
Ashtech 712 PPS X
Generic ZDA + 1PPS using X With new check; see Technical Bulletin®
Trimble cable
Generic ZDA + 1PPS X With new check; see Technical Bulletin®
Ifremer PPS & ZDA X
LEICA PMVXG,830 X Short pulse, ‘peak’
Novatel OEM4 TIMESYNC X
Novatel SPAN NMEA ZDA + X Short pulse, ‘peak’
1PPS
PosMV ethernet 7 + 1PPS X Short pulse, ‘peak’
Reson Test PPS+ZDA X Short pulse, ‘peak’
Simrad PPS+GGA X
Topcon PPS & ZDA X Short pulse, ‘peak’
Trimble PPS X With new check; see Technical Bulletin®
Trimble PPS Pin 9 X With new check; see Technical Bulletin®
TSS PosMV PPS X

Figure 2-18 Table of external clock drivers with 1PPS

For the external clock drivers without 1PPS the timestamp is set at the
end of the time message. These external clock drivers are:

BORACIET Hein new
BORACIET Hein new
NMEA GGA

NMEA ZDA

RESON SeaBat
Simrad-EM950-Time
Solitair Master Clock

Tritech Seanet

! The Technical Bulletin is “Technical Bulletin — Time Synchronization in 7K 10 Module’, available in the

same folder as this manual.

7K 10 Module - User Manual
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2.5 Timing Error

In the 7K 10 module are different possibilities to get a timing error.

When a timing error has been detected the 7K 10 module will show itself
o on top of all other applications with the Position page (see page 9)
selected.

1. Atiming error will be issued when the difference between ‘T Null’ (see
page 7) and the external time > 5ms.

2. Atiming error will be issued when the difference between the internal
time and the operating system time > 50ms.

14 ¢ 7K IO Module 7K 10 Module - User Manual
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