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1. Introduction

The ES Control software application provides the graphical user interface capable of
controlling the firing of seismic sources and provides tools to set parameters and
monitoring operations on the auxiliary devices GSIx and SDRx (see appendixes 1 and 2
for hardware information).

Data from these devices is collected via LAN using ES Control or GSR reader software
or connect it directly to the GeoReaper servers through the Ethernet switch. For SDRx
data is typically retrieved by removing the flash card and downloading the data using the
CardReader Software.
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2. Device Manager

It is the software used to interface with auxiliary devices and setup general operational
parameters

2.1 Configuration
To open ES Control, double-click the ES Control icon:

N !

ESControl 32
13.0.13

A Device Manager window opens:

File Device Configure Help

Device | cPu... | cas... | App... | Boo... [ xii... |

022316 17:41:47 [0] EsContral i
02/23/16 17:41:47 [0] Version 1.3.0.13

(2316 17:41:47 [0] Logging all messages to file: "c:\Geri\Logs\EsControl_2016_02_23.L0G"™

The ESControl Observer Log Configuration window appears:

E5Control Observer

CObserver Log Directory: | c:\GerilLogs\ObLogs Browse...

Temp File Directory: | c:\GerilLogs\ObLogs\OBTemp Browse...

Operation

" Append to filename: |2015_10_08__16_00_09.csv

MNo. Recovered Observer Entries: ]

[0]4 Cancel |
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Browse to select the directories where you want log files to be generated:
e Observer Log Directory: Location where observer’s logs will be available at the

end of the operation.

e Temp File Directory: Temporary location where log files are updated each time a
new trigger event is acquired. When the program is closed, the log file will be
moved to the Observer Log Directory.

The following options are available in the Operation section of this window:

e Create New Log: When this option is selected, a new log is created. The first line
of the log file will correspond to information associated to the first trigger after ES
Control software is ready.

e Append to Filename: When this option is selected, information associated to the
first acquisition performed after ES Control software is ready will be attached to
the previous log file selected from a drop-down list with the last 25 log files.

No. Recovered Observer Entries: If the ES Control program closes without properly
generating the Observer log file, the system shows the quantity of Entries to be
recovered.

The example below shows the No. Recovered Observer Entries: 4

Temp File Directory: | c:\GerifLogs\ObLogs\OBTemp Browse...

Operation

* Create Mew Log

(" Append to flename: [2015_10_08__16_00_09.csv |

Mo, Recovered Observer Entries: 4
QK | Cancel |
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These four entries are located in the designated Temp File Directory (in this case, named

“OBTemp™:

ows/_O5(C:) » Geri » Logs » Oblogs » OBTemp

m Mew folder

| ¥

Mame

|| _000000000001. obternp
_000000000002.cbtemp
_000000000003 cbtemp
_000000000004. obtemp

L1}

L1}

-

Date modified

2/24/2016 10:06 AR
2/24/2016 10:14 AM
2/24/2016 10:25 AM
2/24/2016 12:35 PM

They will be recovered the next time the program closes properly.

Ty

Ot
Ot
ot
Ot

To set-up the proper Ethernet interface between a computer using ES Control software
and GSIx SDRx auxiliary devices, set the Local Area Connection Properties for
TCP/IPv4 to a fixed IP address type 192.168.xxx.xxx. See example below with setting of
IP address for internet protocol version 4 to 192.168.1.6:

7~

Internet Protocol Version 4 (TCP/IPv4) Properties

? X

General

for the appropriate IP settings.

Obtain an IP address automatically
@) Use the following IP address:

IP address: 192 . 168 .
Subnet mask: 255 . 255 .

Default gateway:

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

~
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When ES Control software is opened, use the Connect to GeoPOD window to designate
the IP address selected in the LAN port where auxiliary devices connect, and click OK.

F ™
# ' Connect to GeoPOD Iﬁ

Client Connection

My IP Address | 192 . 168 . 1 . ]

cocs_|

When communication is established with auxiliary devices, the main panel shows:

© | Device Manager

File Device Configure Help

Device | CPU 5/M | Case 5/M | App Ver, Boot Ver. ¥iLinx Ver,

1288597749 461 3.20 1.34 Ox14

22416 13:02:48 [0] Local IP address: 192.163.1.6 -
2/24/16 13:02:48 [0] Starting G5I discovery...

22416 13:02:48 [0] Setting MetComm @ 192, 165. 1.6, Adapter Idx: 11

2/24/16 13:02:48 [0] Bind to Port 56065 @ 192,168, 1.6, Communication Enabled.

22416 13:02:48 [0] Bind to Port 56064 @ 192,165, 1.6, Communication Enabled.

e Device type: all devices connected to the program through the LAN port
associating the type and unit serial number, one line per device.

e CPUS/N: the internal device’s serial number
e Case S/N: device’s serial number
e App. Version: the APP version installed in the device
e Boot Version: the Boot version installed in the device.
e XiLinx Version: the Xilinx version installed in devices.
Note: Verify if the installed versions are compatible with associated GeoRes XTC software.

The ES Control window opens automatically when communication is established. In
case it is not shown on the screen, double-click on the device’s line.
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2.2 Toolbar panel

Tools available in the Device Manager environment are:

2.2.1 File menu
To export or import xml parameters, or exit the software:

Device Configure Help

* Export XML =
| Case 5N | App Wer. Boot Ver. XiLinx Ver.
Import XML 461 3.20 1.34 0x14
I Exit

e Export XML: To export a file that includes all Device Manager operation
parameters. If several devices are connected, file includes setting for each
one of the units.

e Import XML: To import all Device Manager Parameters using a
previously exported parameter file.

e Exit: To exit the program, click Yes to confirm exit.

Select if you want to save a profile:

r B
ESControl l-‘-J

e Yes: The current parameters configuration is internally saved and it
will be used next time the program is opened.
e No: Parameter configuration file is not updated.
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2.2.2 Device menu
To select operation in selected devices:

e Re-Discover (Find All): If for any circumstance, devices are not available
on the main panel, you can associate them using this function.

File | Device | Configure Help |

Re-Discover (Find All) —
De * iLi. .. |
3

Flash Memory

Set Radic Channel
I Set Match Mode

After the device is available, click on its description in the Device
Manager window to open its specific ES Control window:

| Device Manage:

File Device Configure Help

Device | cPusM | casesi | appver. | Bootver. | iLimcver. |
1288597743 461 3.20 134 Ox14
| il

e Flash Memory: To perform operations related to the memory in auxiliary
devices:

— For GSIx: this function performs operations to the internal memory.

— For SDRx: By default this function operates on the external flash
card. To enable operations for internal memory, the external card
must to be removed from the slot.

File | Device | Configure Help

E Re-Discover (Find Al | App Ver, | Boot Ver. | HiLinx Ver
E Flash Memory 3 Read Flash |4
Read and Clear Flash *
Set Radio Channel Clear Flash b
Set Match Mode Recover
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» Read Flash: To read data from auxiliary devices:

In the next window, select a folder with available space where
raw files will be stored:

i * Serverl » DATA (DY) » - Search DATA (D)

Organize = MNew folder 3== - @
B videos “* Name Date modified Type
_ | . G5l raw files 2/24/2016 7:29 AM  File fold
M Serverl - -
. GeriLegs 2/23/2016 8:03 AM  File fold

Folder: GSI raw files

[ Select Folder Cancel

A window pops up indicating the progress of the operation:

- SDRx 461: Active Fi =)

Alog file is created together with the raw file in the selected
directory:

e |
- DATA(D:) » GSIraw files

Help
v Burn New folder

Name

SDRx-273-461.raw
|| SDRx-273-461.raw.LOG
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File Edit Format View Help
Created: 02/24/16 07:33:05
writing to file D:“\G5I raw files\SDRx-273-461.raw
rRequested 466855 blocks from device
Read Flash: wrote 466855 blocks to file D:\GSI raw files'SDRx-273-461.raw
Closed: 02/24/16 07:34:03
* Read and Clear Flash: To read data from auxiliary devices and
clear the memory after data is successfully saved in a selected
folder.
: File [ Device ] Configure  Help
— Re-Discover (Find All) —
De oot V... | ¥iLinx ... |
E Flash Memory » Read Flash
Read and Clear Flash
Set Radio Channel Clear Flach * X
Set Match Mode Recover
Raw file and log files are created in selected folder. In case data
from same device was read before, the software does not
overwrite old files; it creates new files adding to the end of the
device name a sequential number. Example below shows files
results after reading SDRx 461 twice:
Marme Date modified
SDRx-273-461.raw 2/24/2016 7:34 AM
.| SDRx-273-461.raw.LOG 2/24/2016 7:34 AM
SDRx-273-461-001 yaw 2/24/2016 7:58 AM
|| SDRx-272-4611-001 faw.LOG 2/24/2016 7:56 AM
= Clear Flash: to clear the flash memory.
ES Control User Manual (593-00870-01 Rev. C) release date: 8/25/16 Page 11 of 70
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File Configure  Help
™ Re-Discover (Find All) Enut'u'... | T
|soi Flash Memory L Read Flash
Read and Clear Flash |
LI Clear Flash J Release
Set Match Mode Recover * Eraze
12/24/16 13:26:36 [0] EsControl Format

The following options are available:
— Release: release the memory, erasing the data.

— Erase: clear the memory in GSIx, or delete all data in
SDRXx.
Note: Clearing flash in GSIx generates a timing mark (same as
GSXs), allowing future recovery of old data.

— Format: to format the auxiliary device’s memory; all data
will be deleted and device starts recording from beginning
of memory.

= Recover: unerases the device’s internal memory (valid for GSIx
only):

File | Device | Configure Help

Re-Discover (Find All)

L
Boot V... | XiLinx ... |

=
|50 Flash Memory 2 Read Flash
Read and Clear Flash
Set Radio Channel Clear Flash '
Set Match Mode Recover

N7/74/M8 142140 I Farnntral
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e Set Radio Channel: SDRx has a radio to allow communication with
LineViewers. Use this tool to set the radio channel in all connected SDRx
devices. GSlx does not have an internal radio.

e Device Mensoer
— L
File | Device | Configure Help

m Re-Discover (Find All)

== Flash Memory 4

Set Radic Channel *
Set Match Mode

The program uses the channel previously saved in local profile.

Click OK in the dialog box to program the radio channel previously saved
in the local profile into all connected devices:

Radio channel will be set in all attached devices

e Set Match Mode: This tool is available to make older models of
auxiliary devices (SDR and GSI) compatible with newer versions of
acquisition devices, they must to be set to match mode to have the same
filter response as GSXs.

&
File | Device | Configure Help

— Re-Discover (Find All)
[ De

SO

Flash Memaory 3

Set Radio Channel

Set Match Mode *
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Select the menu item Set Match Mode, and then click Yes in the resulting
dialog box.

Set Match Mode in all devices? (Select NO to disable match mode)

Cancel

Note: This mode does not apply to GSIx or SDRX.

2.2.3 Configure menu
To save or restore operational parameters:

Device Manager

e
File Device Help

Configure
- Restore all settings
Device

sDRx 373 Save all settings

O Restore all settings: All settings are restored from internally saved
Device Manager parameters.

O Save all settings: Saves internally all settings for Device Manager
parameters.

2.2.4 Help menu
To see useful information about ES Control software:

File Device Configure | Help

: About -
Device | \l
SDRx 373 Release Motes

Module List
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e About: shows detailed information about version installed in the
computer:

e Release Notes: shows information about latest released version:

bvo Geospace. Inc.
Energy Source Control

"ESControl”

v 1.3

REelea=ze History

Hew in wer=sion 1.3
SDE support i= expanded

Monitor data while SDE is active

Allow SDE to act like G5I as much a= pos==ible

e Module list: is a tool to provide information for Geospace internal use:

-

# Software Modules

T Eee— W -

] o e e S |

| F‘ai_h

CommonCore_NT.dll
CommonGUI.dll
CommonIPC_NT.dI
CommonSeismic,dll

CommonShared.dl
CRYPTBASE.dIl
CRYPTSP.dI
DEVOB.dI
dhcpesve,DLL
dwmapi.dl
ESControl.exe
EsControlDLL.dl

a4 (L1

Module | CreatedModifiec »
CLBCatQ.DLL C:\Windowssyswows4\CLBCatQ.DLL 0713/09 17:44
dr.dl C:YWindowsWMicrosoft. MET\Frameworklw4.0.30319dr dll 07/03/1407:17
drjit.dll C:\Windows\Microsoft. MET\Frameworkw4.0.30319drjit.dll 10/09/12 09:35 | =
comct32.0LL C:Windows\WinSxS \x86_microsoft. windows.common-controls_6595b6... 061115 02:04
COMCTL3Z.dI C:Windows \WinSx5 \x86 _microsoft. windows.common-controls_6535b6,,.  06/11/15 02:04
COMDLG32.dI C:\Windaws\syswows4\COMDLG32.dl 11/20/10 21:23

C:\Program Files (x86)\Geri\EsControl\CommanCore_NT.dll
C:\Program Files (x86)Geri\EsControl\CommanGUL.dll
C:'Program Files (x86)\Geri\EsControl\CommonIPC_NT.dll
C:\Program Files (x86)\Geri\EsControl\CommonSeismic. dll
C:\Program Files (x86)\Geri\EsControl\CommonShared.dll
C:\Windows'syswows\CRYPTBASE.dIl
C:\Windows\system3Z\CRYPTSP. I
C:\Windows\syswows4\DEVOB]. dll
C:YWindowssystem32\dhcpesve. DLL
C:\Windows'system32Ydwmapi.dlil

C:\Program Files (x86)YGeri\EsControl\ESControl.exe
C:'Program Files (x586)\Geri\EsControl\EsControlDLL.dll

- R B E (LT m

01/27/14 13:06
01/27/14 13:08
01/27/14 13:08
01/30/14 04:11
01/27/14 13:06
02/11/16 03:04
04/09/15 08:41
02/11/13 12:44
07/13f09 17:12
07/13f09 17:24
02/05/14 15:59
02/05/14 15:59 -

P PRy

3

2.3

Information panel

The information panel shows information related to communication with auxiliary

devices

022516 17:29:29 [0] EsControl

02(25/16 17:29:29 [0] Version 1.3.0.13

02/25/16 17:29:29 [0] Logaing all messages to file: "c:\Geri\Logs\EsControl_2016_02_25.L0G"
022516 17:29:55 [0] Local IP address: 192,168, 1.6

02(25/16 17:29:55 [0] Starting GSI discovery...

02/25/16 17:29:55 [0] Setting NetComm @ 192, 168. 1.6, Adapter Idx:11

02(25f16 17:29:55 [0] Bind to Port 56065 @ 192,168, 1.6, Communication Enabled.

02/25/16 17:29:55 [0] Bind to Port 56064 @ 192. 168. 1.6. Communication Enabled.

ES Control User Manual (593-00870-01 Rev. C)
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The ES Control environment window opens automatically for each connected auxiliary
device when the software is opened. It allows you to observe the options selected for
associated GSIx/SDRX, setting of parameters, and signal quality monitoring, including
the information panel to evaluate device performance:

= [

#+ ESControl GSk102 = @ [
File Device Configure Help
Fire Control Parameters
Control Sequence Timebreak Options
Remote Start [Off -] Input [Clock TB1 |
Fire Delay 4 msec TB-0 Input | &1L
Enable AmfFre Out v 4L Window Open Delay I 0 msec
Window Duration I 0 msec
-
r Setup Signal Quality Manitoring
i 10000 msec
Acquisition Length 10000 msec Monitor Duration
Enable: Peak Level (% of Full Scale)
W Aux 1 -
contoue st AP ¥ Ao
v
rdsst | omenerico| |73
[ Caphwe

Display Aux Data

GSI Status

GSI Ready. (Recording)

03/17f16 11:13:30 [102] GSI State Changed: Have not received valid Active Status.GPS status not determined.
03/17f16 11:13:30 [102] Connected to device

031716 11:13:30 [102] Flash Available: 11 GB of 15 GB, 72% Free (8481744 active blocks)

031716 11:13:31 [102] Received misc setup parameters

031716 11:13:31 [102] GSI State Changed: Mot acquiring aux channels,

03/17/16 11:13:32 [102] GSI State Changed:

3.1 Menus

Options available in menu bar are:

ES Control User Manual (593-00870-01 Rev. C)

release date: 8/25/16
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3.1.1 File menu
To export/ import parameters and exit the software:

—_—

Device Configure Help
Export XML 1

Import XML

Exit

e Export XML: generates an XML file including all ES Control operation
parameters.

e Import XML: imports an XML file with all ES Control related parameters
using a previously exported parameter file.

e Exit: to exit the program; click Yes to confirm exit:

e Yes: the current parameters configuration is internally saved and it
will be used next time the program is opened.
e No: the parameter configuration file is not updated.

3.1.2 Device menu
To set operations with memory and miscellaneous settings:

ES Control User Manual (593-00870-01 Rev. C) release date: 8/25/16 Page 17 of 70
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1] EsContral

isc Device Settings

Configure  Help

Flash Mermuory »

Manager

e Misc Device Settings: displays the Miscellaneous Device Settings dialog box:

B Misc Device

Radio channel to listen

[ Match Mode Filter Respi

Get | Set |

= Radio channel to listen: This field allows you to set the radio channel for
communication with LineViewers. This option is valid only for SDRX.

= Match Mode Filter Response: Select this only for older models of
auxiliary devices (SDR and GSI) to make them compatible with newer
versions of GeoRes XTC software. Do not enable this mode when
working with GSIx or SDRX.

e Flash Memory. To perform any operation related to the recording devices’
flash memory:

[ EsConia]

File [M] Configure Help
Fir Misc Device Settings I‘
Flash Memory *b Read Flash
Read and Clear Flash 1 :"
Mlapamcy Clear Flash 3 Release

- ) Erase
Format

Recover

ES Control User Manual (593-00870-01 Rev. C) release date: 8/25/16 Page 18 of 70
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= Read Flash: To read data from auxiliary device. Select a folder with
available space where raw files will be stored:

-

e

| oy » Serverl » DATA(D:) »

Organize - MNew folder 4= - I@l
E Videos i Marme Date modified Type
_ . GSIraw files 2/24/2016 7:29 AM  File fold
M Serverl - -
. GeriLogs 2/23/2016 8:03 AM File foldq

Folder: GSIraw files

[ Select Folder

The next window indicates the progress of the operation:

W | SDRx 461: Active Flash |

Alog file is also created in selected directory and opens automatically
to show performance of the operation.

e Read and Clear Flash: To read device memory and then clear
flash for GSIx or delete all data for SDRx. Data and log are
located in the folder selected for read data only.

e Clear Flash: When clearing flash, the following options are available:
O Release: To release the memory, erasing the data.

O Erase: To clear the memory in GSIx or delete the data in
memory when using SDRx

0 Format: To format the auxiliary device memory, all data
will be erased.

e Recover: To unerase the device’s internal memory (valid for
GSlIx only).

e Manager: To re-open the Device Manager window in case it was closed or
minimized.

ES Control User Manual (593-00870-01 Rev. C) release date: 8/25/16 Page 19 of 70
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3.1.3 Configure

To set parameters related to auxiliary device operation, parameters settings are covered
in following sections:

I'a7 escontral

File Device Cinfigure Help
Fire Control F ADC Parameters I
Control Se FC Parameters o
Remote®  GPS Status L
Fire Dela Aux Capture Settings 1
Mavigator Interface Y
Encoder Interface v
iy Enable Na Restore settings
]' Save settings
il Enable End -

e ADC parameters: To select Auxiliary device channels’ acquisition parameters.
(section 3.2.3)

e FC parameters: To select Fire Control parameters to interface properly the
source controller. (section 3.3)

e GPS status: To see the GPS status acquired from Auxiliary device. (section
3.3.4.5)

e Aux capture settings: To enable and select timing option for data from
auxiliary channels to be displayed. (section 3.4.2)

e Navigator Interface: To select type of navigator interface and associated serial
port. (section 3.3.3.2)

e Encoder Interface: To select type of encoder interface, selected port and
associated parameters. (section 3.3.3.1)

e Restore settings: To restore last settings internally saved.

e Save settings: To save settings internally.

3.1.4 Help
To see useful information about ES Control software. (same as 2.2.4)

3.2 Program Auxiliary Devices
Prior to use auxiliary devices in the field, the following parameters settings are required:

ES Control User Manual (593-00870-01 Rev. C) release date: 8/25/16 Page 20 of 70
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3.2.1 Setting Match Mode for GSI and SDR

If older models of SDR and GSI are used, they must to be programmed to use Match
Mode filter response. To program this:

e Using Device Manager: allows programming one or more devices connected
to Device Manger. Select them in the main window and then select on
Device menu > Set Match Mode:

File Configure  Help

Re-Discover (Find All)

De

SDf Flash Memory b

Set Radio Channel
Set Match Mode k_

e Using ES Control. To program devices one at a time, click the Device
menu > Misc Device Settings and then in the window that appears, select
the option for Match Mode Filter Resp and click the Get button.

| F s 8 Misc Device Settings SDR 66 (B
File [M] Configure  Help Radio channel to listen 18
Fire Misc Device Settings }
* [v Match Mode Filter Resp
Flash Mermory »
Set | Close |
Manager
SE e ——

This operation requires user confirmation before you may proceed.

3.2.2 Evaluate firmware installed in devices

Auxiliary devices’ firmware versions should be evaluated to determine if they comply
with minimum requirements to work with the GeoRes XTC software used in acquisition.
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The version numbers of the firmware installed in auxiliary devices are available in the
main panel in the Device Manager environment:

T

File Device Ceonfigure Help

e
Device | CPUSMN | CasesM | appver. | Bootver. | iLinxver. | l

SDR 66 3553 66 3.8 1.34 x16
m 17385977 461 3.20 1.34 0x14

If auxiliary device(s) do not have proper version(s), load new codes using GeoReaper
software.

3.2.3 Program Acquisition parameters

Acquisition parameters for auxiliary channel should be programmed with settings
similar to those used in the recording devices. To select them, click on Configure menu >
ADC parameters.

FND Parameters GSI 151 - ﬁw
5 EsContolGsi1s1 s

File Device [ Configua Help Sample Rate
Fire Control # ADC Pararneters i Low CutFilter  |LHz | ~| |
T * | Alias Filter |Linear Phase ﬂ |

: GainChan1  |0dB |

i | GainChan 2 |0ds |

GanChan3  |0dB ]

Gain Chan 4 |IZI|:IB j

Get | set | [ Close]

Note: Parameters are shown in red if values configured in ES Control do not match with
the actual parameters programmed in the device.

Tools available at the bottom of this window are:
e Get: click this to update/reload ADC parameters from the auxiliary device.
e Set: to program ADC parameters into the auxiliary device.

e Close: to close the A/D Parameters environment.
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The following parameter options are available:

e Sample Rate: The parameters selected here represent the sampling frequency
followed by the sample rate between parentheses:
= 4 KHz (.25 msec)
= 2 KHz (0.5 msec)
= 1 KHz (1 msec)
= 500 Hz (2 msec)
= 250 Hz (4 msec)
e Low cut frequency: is a filter that removes frequencies lower than specified
value; options are:
= Disabled. Is arequested feature to be used in case no low-cut filter is
required; it introduces DC offset in the recorded data.
= 3 Hz: Notsupported in GSIx or SDRX.
= 1Hz: Typical setting.

e Alias Filter: is a filter used to restrict the bandwidth of a signal to avoid
aliasing of high frequencies. Options are:
= Linear Phase: Alias filter frequency at -3 dB point is 0.82 Nyquist
Linear phase filter
= Minimum phase: Alias filter frequency at -3 dB point is 0.82 Nyquist
Minimum phase filter

e Gain Channel #: selects the fixed gain factor to be applied to the devices’
analog input data. Options available are from 0 to 36 dBs in steps of 6dBs.

In addition to selected gain, auxiliary devices includes attenuation for input
channels; they are implemented to accommodate the large signals (up to 40
\olts peak) produced by some source equipment.

Gain applied to each channel must to be selected according the type of
operations; typically the higher gain that does not clip the data is recommended
to be used.

At right side of the view you can observe the most recent peak value read from
recording device for auxiliary channels, this information is used as reference to
adjust properly the Gain settings for each channel. Signal amplitudes reporting
less than 30% of their full scale are shown in red font.
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Example below shows weak signals in channels 1 and 2 corrected after
increasing the gain:

A/D Parameters G5k 104248 @ A/D Parameters GSEx 104248
AJD Parameters A0 Parameters
Sample Rate 500 Hz (2 msec) [ Sample Rate 500 Hz (2msec) [
Low Cut Filter 1Hz = Low Cut Filter 1Hz hd
- — Maost recent peak level Most recent peak level
Alias Filter Minimum Phase - (% full scale) Alias Filter Minimum Phase - (%% full scale)
ain Chan 1 ||3d|3 j 12% (Signal is Weak!) Gain Chan 1 12dB | 48%
5in Chan 2 0dB - 11% (Signal is Weak!) Gain Chan 2 12dB | 47%
P lnAo -l a0 -E.i.-..—.:l i W=l T .

3.3 Parameters for Synchronization with Encoders

To allow coordinated synchronization between the GSIx-ES Control system and source
encoders (see attachments for connectors’ pinout description), the following signals are
typically used:

e Remote Fire (REM FIRE): Signal provided from external equipment (typically
a source controller) to request the GSIx-ES Control to start the fire sequence.

Use of this is optional.

e Fire (FIREOUT): Signal sent by the GSIx under ES Control to command the
Source controller to start the fire sequence. This signal is synchronized with the
GSIx 4 milliseconds clock.

e Time Break (TBIN): Signal received from Source Controller to indicate the
instant the source was activated (dynamite blast, sweep starts, etc.). ES Control
generates a trigger time synchronized to the GSIx’s GPS with accuracy of 1
microsecond to be associated with this event.

Triggers can be synchronous (if sources are GPS time synchronized at 4 msec clock), or
asynchronous (occurs any time).

e Serial port connection(s): To allow communications with Encoders and/ or
navigator system to coordinate the operation, select the source and receive data
related to the source performance after the activation.

e LAN connection: Network communication between computer using ES
Control software and the GSIx.

ES Control User Manual (593-00870-01 Rev. C) release date: 8/25/16 Page 24 of 70



GEOSPACE’

Technologies
2 ES Control User Manual

The graphic below shows interconnection of these signals and the ES Control-GSIx Fire
Sequencing Diagram:

Serial port

~ | ES Control

Serial port \p LAN “

Rem Fire
o F F
gource” _ FIREOUT
ontroller (‘ ] GSIx
(Encoder)
TBIN .
[ >
¥

R I I I
e

FireOut

Timebreak T
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Parameters to synchronize this operation area directly are available in the main
ESControl window in the Fire Control Parameters and Timebreak Options sections:

lo & =

Acquestion Length 10000 mmer Monitor Durarbion 10000 e
Enable: Peak Level (% of Full Scale)

v Tl
N

I Aax4

_ | | 7 captse -

Another way you can select these parameters is to select Configure menu > FC

parameters:

ADC Parameters

H:Pmnﬁ Sgnal Qualty Montormg
Morytor Durasion | 0000 msec
Enable: Peak Level (% of Full Scale)
M Ax1 -
V Aax2
WV Aaxd
I Aux4
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Parameters are grouped into sections:

e Control Sequence: to select options to start operation from external equipment
and synchronize the generation of the Fire Order signal.

e Time Break: to select options for the incoming Time Break signal and its
operational window.

3.3.1 Control Sequence section

Use these parameters for remote control and fire order settings. They are available in the
Control Sequence section:

File Device Configure Help
Fire Control Parameters

Control Sequence

Remote Start |01’-F j

Fire Delay 4 msec

Enable ArmfFire Qut [ £

3.3.1.1 Remote Control
To allow remote control from an external device:

e Remote Start. Options are:

= Off: The ES Control does not wait for remote commands to start its
operation. The Rem Fire signal is not used.

= On: ES Control waits acknowledgment of the Rem Fire signal to start
the firing sequence.

e Edge selection. If Remote Start is ON, you must specify which kind of
signal edge will activate the control. To change the type of edge, click the
icon available at the right side of the Remote Start selection (the icon
shows the actual edge selected in ES Control). When the background color
of the icon is red, that indicates the edge programmed in the GSI differs
from the edge programmed in ES Control; the GSI must be reprogrammed
to use the new edge.
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= Rising edge. The REM Fire signal transition from low to high
commands the ES Control to start the firing sequence.

4L
Encoder sends Rising edge to command
Remote fire ES Control to start
Signal firing sequence
Rem Fire
Encoder internal delay
to generate Remote ;
command ;
FireOut 'r
* Falling edge: The REM Fire signal transition from high to low
commands the ES Control to start the firing sequence.
2N Falling edge to command
Encoder sends ES Control to start
Remote fire firing sequence

Signal |

Rem Fire 4’

=l Encoder internal delay
to generate Remote
command

FireQut 'r
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3.3.1.2 Fire Control section
Parameters in this section are:

e Enable Arm/Fire Out. Options are:
* Not checked: ES Control does not generate the FireOut signal; the
system works in slave mode and only waits for the Timebreak signal
from Encoder to generate associated triggers.

= Checkmarked: ES Control commands the GSIx to generate the
FireOut signal, and then waits for the Timebreak signal from the
Encoder to generate associated triggers.

e Fire Delay. To set (in milliseconds) the time duration of the FireOut
signal, it must be selected in multiples of 4 milliseconds because it is
synchronized with the 4 msec GSIx clock. The final edge (after Fire Delay)
should be used by the Encoder to send start codes to decoders.

e Edge selection. If Enable Arm/Fire Out is selected, you must specify the
signal shape to be used by Encoder to send start codes.

= Rising edge. Enable Arm/Fire Out v Fal

GSlIx is commanded by ES Control to generate the FireOut signal with
the following shape:

e L]

Fire Delay
FireOut | I
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= Falling edge. Enable Arm/Fire Out [V g

GSlIx is commanded by ES Control to generate the FireOut signal with
the following shape:

e ]

Fire Delay

FireOut

3.3.2 Timebreak options

These parameters allow you to setup ES Control to select the type of Timebreak signal
to generate triggers. They are available in the Timebreak Options section:

Timebreak Options
Input |CI|:u:k.TB 1 j

TB-0 Input [

Window Open Delay 0 msec
Window Duration 0 msec
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3.3.2.1 Input
The following options are available:

File Device Configure Help

Fire Control Parameters

Control Sequence Tim i
Remote Start |Off - Input |5imu|ated ﬂ I
Fire Delay 1000 msec TB-0 Input | _# L
B Window Open Delay 0 msec

Window Duration 0 msec
Enable Encoder r Signal Quality Monitoring

Monitor Duration 4000 msec

Acquisition Length 1000 msec
Enable: Peak Level (%6 of Full Scale)
[ Aux1

Configure GSI Get Params L
[ Aux 2
[ Aux3

Find GSI | Observer Log | L
[ Aux 4

:

. [ Rearm [+ Capture
Fire Hel
Display Aux Data =p

= Simulated: an internal Timebreak is generated when clicking on the Fire
command and after the control sequence Fire Delay time.

= Clock TB1: atrigger event is generated when a Timebreak signal is
received at the GSIx Encoder connector, pins E and reference.

= Clock TB2: (available only in earlier version of GSIs) a trigger event is
generated when a Timebreak signal is received at the GSI Encoder-2
connector, pins E and reference.

= Hammer Switch 1: (available for SDRXx) a trigger event is generated
when a signal is received at the SDRx Decoder connector, pins C and
reference. This option also enables the use of the BNC TB-IN connector
in SDRX.

= Hammer Switch 2: (available for SDRXx) a trigger event is generated
when a signal is received at the SDRx Decoder connector, pins D and
reference.
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= Dual Hammer: (available for SDRXx) a trigger event is generated when a
signal is received at the SDRx Decoder connector, pins C and reference
and/or pins D and reference. This option enables the selection of TB-1
Input edge selection.

Timebreak Options

Input |Dual Hammer j
TE-O Input § TBE-1 Input 4]

Window Open Delay 0 msec
Window Duration 0 msec

3.3.2.2 Input edge selection

Options available for TB-0 (GSIx and SDRx) and TB-1 (for Dual Hammer in
SDRX) are:

= Rising edge.

Timebreak Options
Input |CI|:u:kTB 1 j

TB-0 Input [

The GPS time trigger is generated when the Timebreak signal goes from
low to high.

= Falling edge.

Timebreak Options

Input |CI|:u:k TE1 j

TB-0 Input L

The GPS time trigger is generated when the Timebreak signal goes from
high to low.

3.3.2.3 Timebreak window

Parameters here allow the selection of a time window were the ES Control waits
for the Timebreak signal to arrive.
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When Fire commands are generated (independently of polarity and Fire delay), the
ES Control waits for the time set in Window Open Delay before opening a
window to wait for the Timebreak signal to occur. This window is opened for a
length of time (in milliseconds) set in Windows Duration. If the Timebreak falls
inside this window the trigger is generated.

FireQut

Window Duration

Timebreak i |-|

/ﬁL Window Open Delay ﬁ/

If the Timebreak occurs outside this time window, ES Control does not associate a
trigger to this event and shows a Misfire status.

Note: To disable the use of a window (ES Control always waits for Timebreak), set
Windows Open Delay and Window Duration to 0 milliseconds.

Timebreak Options

Input |CI|:u:kTE=1 j

TB-O Imput ¥

Window Open Delay 0 msec
Window Duration 0 msec

3.3.3 Encoder and Navigation Interface

For optimum coordination with decoders, ES Control software has options to interface
encoders and navigation systems through computer serial ports.

3.3.3.1 Encoder Interface

The ES Control can operate with any source control system, but some of them
include an advanced digital communication protocol (RTI: Recording Truck
Interface). This communication allows selecting shot points and source ID as well
as receiving status relative to activated shot or VP (PFS, PSS, etc.).
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To select related parameters select Configure > Encoder Interface:

Fire Control B
Control Sef

Remote §

Fire Dela

Enable &

-
i ' Encoder ConﬂguraiioA @

File Device | Configure | Help Interface | IS j
ADCP et
arameters Part |None ﬂ
FC Parameters
GPS Status Encoder to GSI Fire Delay (msecs) 280

Aux Capture Settings

I Listen Only on serial port

Mavigator Interface

Encoder Interface *

Interface: RTI messages are not the same for all available Encoders;
you should select the associated system from a drop-down list with the
following options:

= None: no Source Interface is selected

= Universal Encoder ™ from Seismic Source.

= VibPro ™ from Pelton

= TDMA ™ advanced source control system from Seismic Source

= OnSeis ™ Onshore Synchronized Electrical Impulsive Source
from Geokinetics

Port. to select the serial port to be used for RTI communication. Refer
to the third party Encoder manual to select properly the serial port
settings in the computer running ES Control to match their port
selection.

Encoder to GSI Fire Delay: is available to set an extra delay between
acquisitions to allow proper reception of RTI information sent by
source controller system (PFS, PSS, SSR, etc.). A minimum value of
100 milliseconds must be selected.

Listen Only on serial port: when this option is selected, ES Control
does not send any message to the Encoder, only receives information
through serial port. This option is used when working in slave mode.
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To enable an interface with the encoder using selected parameters, select the
Enable Encoder checkbox option:

File Device Configure Help

Fire Control Parameters
Control Sequence

Remote Start |Off |
Fire Delay | 104 msec

Enable Arm/Fire Out |+ £

Enable Mavigator [ Setup

Enable Encoder [+ |

Some Encoders requires passing a communication test to enable the interface.

The Setup button to the right of the Enable Encoder option provides a quick access
to the encoder configuration environment. A green button indicates that parameters
were set properly; a red button indicates that attempt to connect failed and
corrections must to be implemented before enabling the interface.

Encoder Configuration @
Interface | Universal Encoder j
Port |COM3 |
Encoder to GSI Fire Delay (msecs) 250 ;I

Iv Disable the version request when the port is opened.
EsControl will not verify an encoder is attached and
the encoder will always appear valid.

oK i | Cancel ‘

In the Encoder Configuration window, click OK to apply the selected parameters.

3.3.3.2 Navigator Interface

Navigation systems provide a way to determine the location of a vehicle or vessel
in reference to a planned position. Using this interface, the Navigation system
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dictates which source is ready in a shot position, and then ES Control under a shot
management system commands the GSIx to start firing sequence with the
preconfigured fire control parameters.

FMC
Software

.
) Bl i | S

Encoder
System
h
ﬂ(_

Control Signals 4

lauiaylg

To select related parameters click on Configure > Navigator Interface:

- - = - ™
11N tor Configurat . ﬁ
File Device [Configure] Help e

Fire Control F ADC Parameters
Control S5e

I+ Automatically use navigation features integrated into the encoder
FC Parameters
GPS Status

Remaote Interface | MNone J

Port | Mone J

Fire Dela Aux Capture Settings

Enable A Mavigator Interface *

Encoder Interface

¢ Automatically use navigation features integrated into the encoder.
This option uses the navigation information already included in the RTI
sent by the Encoder. When this is selected there is no need to select
additional parameters.

¢ Interface. Messages from Navigations systems are different according
to the equipment and format used. ES Control allows following

interfaces:
e None e SeismicScrNav ™
e TigerNav ™ e OnSeisNav ™

e PeltonNav ™
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Port. To select the serial port to be used for communication with the
Navigation system. Refer to the third party Navigator manual to select
the proper serial port settings in the computer running ES Control to

match their port selection.

To enable the interface with Navigator using selected parameters, select

the Enable Navigator option:

File Device Configure Help

Fire Control Parameters
Contral Sequence

Remote Start m
Fire Delay 104 msec

Enable Arm/Fire Out v 3

Enable Mavigator v m
Enable Encoder [v m

The Setup button to the right of the Enable Navigator option provides
quick access to the Navigator configuration environment. A green
button indicates that parameters were set correctly; a red button
indicates that corrections must to be implemented before enabling the

interface.

Mavigator Configuration @

[v automatically use navigation features integrated into the encoder

Interface | SeismicSrcMaw J

Port |COM3 |

Cancel |

In the Navigator Configuration window, click OK to apply the selected

parameters.
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3.3.4 Miscellaneous parameters and options

Other settings and tools are included at the bottom part of Fire Control Parameters
section:

Fire Control Parameters
Control Sequence

Remote Start |Off -
Fire Delay 104 msec

Enable ArmjFire Out v £

Enable Mavigator [v

Enable Encoder [v |
Acquisition Length 4000 msec

| Get Params |

Observer Log |

| Find GSI

3.3.4.1 Acquisition Length

ES Control uses the Acquisition Length time to allow proper signal acquisition in

auxiliary devices after reception of Timebreak. During this time, the generation of
new Fire commands is disabled, as well as trigger events if Timebreak signals are
received.

The acquisition length should be selected in coordination with the acquisition time
(record length and sweep length) to be used in the generation of deliverable files.

Acquisition length must be higher than 100 milliseconds.

Note: If an FMC system is used in conjunction with ES Control, this time is
automatically set by FMC.

3.3.4.2 Configure GSI

This button is used for verification of GSIx settings and as quick access to
programming the auxiliary device with parameters selected in ES Control
environment.

The color of this button allows you to evaluate if parameters selected in ES
Control are the same as the ones already programmed in auxiliary device:
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= Green: Parameters match, GSIXx is ready to operate.

= Red: At least one GSIx related parameter does not match with ES Control
parameters, and the GSIx is not ready. The GSIx Status message field
provides additional information about the cause of the issue:

Configure GSI Get Params

| Find G5I Ohserver Log

[ | [ Capture
Display Aux Data

GSI Status | GSI Not Ready. (Recording)

Fire Control Parameters are different:

Clicking the Configure GSI button generates following sequence:

= Disable GSIx for acquiring data

= Enable Match Mode (if applicable)

= Set GSIx ADC parameters

= Set all Fire Control Parameters (Control Sequence, Timebreak options,
Signal Quality Monitoring)

= Confirm GPS status OK

= Go to recording mode

The Information panel provides additional information about this sequence:

GSI Status || GsI Ready. (Recording)

04/14f16 14:23:21 [151] 1 scripts sent to device

04/14f16 14:23:21 [151] Received misc setup parameters

04/14f16 14:23:21 [151] Match mode successfully set to enabled

04/14f16 14:23:21 [151] [151] Setting ADC Paramters...

04/14f16 14:23:22 [151] ADC parameters have been sent to the device
04/14/16 14:23:22 [151] [151] Setting Fire Control Paramters. ..

04/14f16 14:23:22 [151] Fire Control parameters have been sent to the device
04/14/16 14:23:22 [151] Flash Available: 15 GB of 15 GB, 97% Free (783977 active blocks)
04/14f16 14:23:22 [151] Received misc setup parameters

04/14f16 14:23:22 [151] GSI State Changed: Mot acquiring aux channels,
04/14f16 14:23:22 [151] GPS does not hawve 3D Fix.

04/14f16 14:23:22 [151] Real Time Clock not Set (check GPS phase error).
04/14/16 14:23:25 [151] G5I State Changed:
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3.3.4.3 Get Parameters

This tool allows you to retrieve parameters from the auxiliary device and use them
to set ES Control parameters. To implement it click on Get Params button.

The Information panel provides additional information about this sequence:

04/14/16 14:36:01 [151] Flash Available: 15 GE of 15 GB, 97% Free (793401 active blocks)
04/14/16 14:36:01 [151] Received misc setup parameters

04/14/16 14:36:01 [151] Fire control parameters have been updated from the device
04/14/16 14:36:01 [151] ADC parameters have been updated from the device

041416 14:36:01 [151] EsControl: Misc settings have been updated from the device

3.3.4.4 A/D Parameters

This button is used for verification of GSIx ADC settings, and quick access to
programming the auxiliary device.

The color of this button allows you to evaluate if ADC parameters selected in ES
Control are the same as the ones already programmed in auxiliary device:

= Green: Parameters match, GSIx is ready to operate
= Red: Atleast one ADC related parameter does not match with ES Control parameter.
Clicking on the A/D Params button opens the A/D Parameters window:

[ND Parameters GSI 151 — [éq

AfD Parameters

Sample Rate |5|:|IZ| Hz (2 msec) j
Low CutFilter |Disabled |
Alias Filter |Linear Phase |
GanChan1  |0dB -]
GainChan2  |0dB -]
Gain Chan 3 |IZI|:IB j
Gain Chan 4 - -

Get | Set | Closel

LS

If it is required, modify this settings following instruction explained in section
3.2.3.
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3.3.4.5 GPS Status

Auxiliary devices are configured with GPS mode always on. If GPS signal is not
locked (3D fix and PLL locked), the auxiliary device cannot start recording and ES
Control is disabled to command shooting operation.

This color coded button allows you to verify a valid GPS clock:

= Green: GPS signal is OK; the GSIx is ready to operate.
= Red: GPS is not ready.

Clicking the GPS Status button opens the GPS Status window:

% GPS Status GSI 151 =5

UTC Time GP5 Position
Hour:Min:Sec | 15:07:41 Latitude 29,83950881¢ Rad
Year/Mon/Day IW Longitude Im Rad
UTC Offset Iﬂi sec Altitude Im m

I ||
Satellites in View Accuracy
Mum Sats | 11 PDOP 1.68
PRMs 1341011141622 : VDOP 147
FixType ¢ None { 2D (& & HDOP 0.82

Mode (" Manual * Auto

Phase Error |0 usec

LS

| Autonomous GMSS Fix

Health [ Status

Timing Errar | 17 ns

Refresh

Status | Data Valid

Set PC Clock

Errors |

il

Close

UTC Time: shows Coordinated Universal Time (UTC) extracted from
the GPS signal from GSIx. The UTC offset corresponds to the amount
of Leap seconds reported by the device.

PC Time: includes the date and time, as the time zone set in the
computer’s operating system. It is used for logs and time for file

generation.
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You should set the PC Time (time zone included) as close as possible to GPS Time
because the ES Control associates logs to this time. The PC clock can be adjusted
to GPS time by clicking the Set PC Clock button:

Health / Status Refresh

Status | Data Valid

Set PC Clock

Errors |
Close

|

In the Change PC Time? window click OK:

r - [\
i | Change PC Time? ‘. ﬁ
PC Time 04/15/16 18:31:57

GPS Time | 04/15/16 18:32:59

Times are not perfectly synchronized in this dislog and are shown
|| only as a guide,

| =y e

A message confirms the change, click OK:

ESControl GSI 151 [

I.-"'_"“-.I Successfully set PC clock
WY Before  Local 2016/04/15 08:33:40, UTC: 2016/04/15 13:33:40

After: Local: 2016/04,/15 08:32:59, UTC: 2016,/04,/1513:32:59

= Satellites in View: includes information from:

O Number of Sats: shows the quantity of valid satellite signals
received by the device. A minimum of four (4) are required to
get a 3D fix

O PRNs: shows the unique codes from satellites; names are linked
to their pseudo-random-noise.
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O Fix type: options shown here are:
e None: no fix acquired from satellite information.

e 2D: shows the GPS locked onto the signals from a
minimum of three different satellites (Two-
Dimensional)

e 3D: shows that GPS locked onto the signals from a
minimum of four different satellites (Three-
Dimensional).

e Mode: should show Auto. Manual mode is not implemented.
e Message: shows status relative to fix type.
= GPS Position: shows latitude, longitude, and altitude, measured by the
GPS system in the auxiliary device.
= Accuracy: shows values relative to the accuracy of acquired GPS position:

0 PDOP: Positional Dilution Of Precision. This value includes
Vertical and Horizontal DOPs; a value less than 2 is excellent
and up to 10 can be used for positional measurements.

0 VDOP: Vertical Dilution Of Precision.
0 HDOP: Horizontal Dilution Of Precision.

0 Phase error: shows errors in microseconds relative to the GPS
carrier signal.

O Timing errors: shows errors in nanoseconds of acquired GPS time.

= Heath / Status: shows:

O Status: shows status relative to the GSIx data acquisition (as a
result of GPS status).

O Errors: typical errors shown here in red font are:

No Fix

RTK clock not set
No Leap Second
PLL unlocked.

It should be empty (free of errors) to enable data acquisition.

= Refresh button: statuses are refreshed every five seconds, but if you
need to manually update status, click the Refresh button.
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3.3.4.6 Find GSI

If communication with the device is lost, clicking the Find GSI button provides a
quick way to reestablish communication with the auxiliary device:

Enable Mavigator [
Enable Encoder r Signal Quality Monitoring
Acquisition Length 10000 msec Monitor Duration 10000 | g
Enable: Peak Level (%% of Full Scale)
v -
‘ Get Params ‘ ‘ it
v Aux 2
v Aux 3
‘ Find GSI Observer Log ‘ L
[ Aux 4

3.3.4.7 Observer Log

Clicking in this button provides access to the internal log that is updated every
time a new trigger event occurs. Logs provide association between the GPS trigger
time, source selection (from FMC), and SP performance data if Encoder/
Navigation interfaces are enabled.

The log is updated every time a Timebreak is received, even if the Observer Log
window is not opened.
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The report can be customized by right-clicking in the header and then clicking the
columns you want:

LOG Drectnry: '_I::'chmlrnlmmslogs [ Seect... Melp

TempDirectory:  [C:ES Control OBLOGS [Temp

LOG Flenama: |

| Trigger... | Profie 1a| Shomia | Ep|  Ume| Stsbon | Temebresk | Stats | Comment T [
* ngger Id
Prafile id
Shetha
Ep
Line

Station

LR NESESESE WL

GSl Latitude
G5l Lengitude

Uphole Msec
P55 Recvd

P&S Shothe

PS5 Ep

PSS Profileld
PS5 Sweephlo
PSS Mode

PES GLHESUM
558 Recvd

55R Shootes

55R ConfirmTE
55R First Pick
55R Line Res
55R GeoPhone Res
55R Res Status
DEC Recvd

DEC Latitude
DEC Longitude
DEC ARMdude({m)
DECX

DECY

DECZ

Extended Header

LA N N A S N SE SRR

LA R R L NS N

Columns available to be included in the report are:
e Trigger Index: a sequential number incremented automatically every time a
new trigger event is received.
e Profile Id: the profile ID imported from FMC.
e Shot No: the shot ID imported from FMC.
e Ep: the EP number imported from FMC.

e Line: the Shot Line imported from FMC that corresponds to the associated
trigger time.

e Station: the Shot Station imported from FMC that corresponds to the
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associated trigger time.

e Timebreak: trigger corresponding to the GPS time when the Timebreak edge
selected in Timebreak Options > Input occurs. Its format is yyyy/MM/dd
hh:mm:ss.ffffff

e GSI Latitude: the GPS latitude position acquired from GSIx at the trigger
time.

e GSl Longitude: the GPS longitude position acquired from GSIx at the trigger
time.

e Status: shows the status related to generated trigger:
0 Valid: normal acquisition
O VOID: trigger marked VOID by user
0 Misfire: trigger was received outside Timebreak window
O Abort: trigger generated after an abort operation

e Comment: a comment provided by ES Control in case of errors, or added/
edited by user in this location.

e Uphole Msec: the uphole time received from the Encoder interface, or added
manually.

e PSS Recvd: indicates if a valid PSS (Post Sweep Services) signal was
received from Encoder.

e PSS ShotNo: the shot number received from Encoder via PSS.

e PSS Ep: the EP number received from Encoder via PSS.

e PSS Profileld: the Profile ID received from Encoder via PSS.

e PSS SweepNo: the Sweep number received from Encoder via PSS.

e PSS Mode: the PSS mode received from Encoder via PSS.

e PSS CHKSUM: the Sweep checksum received from Encoder via PSS.

e SSRRecvd: indicates if a valid SSR (Shallow Seismic Reflection) signal was
received from Encoder.

e SSR Shooter: the Shooter information received from SSR.
e SSR ConfirmTB: the Confirmed Timebreak information received from SSR.

e SSR First Pick: the First pick (equivalent to uphole time) information received
from SSR.

e SSR Line Res: the Fire Line Resistance information received from SSR.
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e SSR GeoPhone Res: the uphole geophone resistance information received
from SSR.

e SSR Res Status: the uphole resistance status received from SSR.
e DECRecvd: indicates if a valid GPS position was reported from decoder.

e DEC Latitude: shows the latitude position reported by decoder at the time the
source is activated. This has valid information only if sources include a GPS
system and they report their position through the encoder or navigation
system.

e DEC Longitude: shows the longitude position reported by the decoder at the
time the source is activated. This has valid information only if sources
include a GPS system and they report their position through the encoder or
navigation system.

e DEC Altitude(m): shows the elevation reported by the decoder at the time the
source is activated. This has valid information only if sources include a GPS
system and they report their position through the encoder or navigation
system.

OB entries can be edited in this report by right-clicking on any particular entry. The
following options are available:
F i Fd 12 1 10,

a VOID |

Clear YOID
Edit Entry. ..
|

e VOID: to mark the trigger as a void input.

e Clear VOID: to clear a previously marked VOID status.
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e Edit Entry...: allows you to modify the data associated to the trigger:
X

Trigger Index: I

shotho: | Ep: |1

Line: | 1003 Station: | 5004

Up-Haole Time; I
{msec)

Comments:

corcal_|

= Trigger Index: shows the selected trigger index; this cannot be edited.
= ShotNo: shows imported Shot Number; you can edit this value.

= EP: shows the imported EP number; you can edit this value.

= Line: shows imported Line Number; you can edit this value.

= Station: shows imported actual Station Number; you can edit this
value.

= Up-Hole Time (msec): shows imported uphole time; you can edit this
value.

= Comments: Yyou can add or modify a comment associated to the
trigger.

OB entries are color coded:
e Brown: acquiring data after shot.

e No Color: trigger is associated to line and stations, and reports a valid status;
this is the normal condition.

Violet: no line and station number associated to the trigger.

Yellow: trigger was manually voided by user.

Red: there is no trigger time; this is generated after an abort condition.
Dark Blue: selected raw.

Log files are created in the selected LOG directory when ES Control program is
closed properly. If for any circumstance triggers are not recorded in the report,
they are available in the selected temporary directory and will be added to the
report next time the program is opened and closed properly.
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4 [N observer Log !

LG Direckory: l::'l,Geri'l,L-:ugs'l,GI:uLu:ugs Select, ..

& Temp Directory: l::‘l,GarI'l,Lng;‘l,Gthgs‘i,OETemp

LOG Filename: I

Iﬂﬂer Id: | Profletd | shotho |Ep |Lme | Station | Timebreak | skt

At the top of the Observer Log window, you can see the directories selected when
Device Manager software was opened (See section 2.1). If there are no triggers
available, you can change the LOG Directory by clicking the Select... button. If
the Append to filename option was used, the name of the file is available in the
LOG Filename field.

3.4 Evaluating auxiliary channels data
ES Control includes windows to evaluate performance of auxiliary channels when
trigger events occur.
3.4.1 Signal Quality Monitoring

This option allows a quick evaluation of the maximum amplitude of auxiliary channels’
input signal in percentage of full scale.

— Signal Quality Manitaring
Monitar Durakian I 1000 | msec
Enable: Peak Level (%% of Full Scale)
M oaux1  48%
¥ auxz  56%

IV A3 3% (Signal is Weak!
[ Aux4 -

Parameters to select are:

= Monitor Duration: to select the length of time to be used to evaluate the
analog input after the time break occurs.

Note: If this time is greater than the acquisition length, you are not able to fire
until this time expires.

* Enable: available for auxiliary channels 1 through 4. Select only the auxiliary
channels with valid input signal for the monitoring process.
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After every trigger, peak level values of the data received on auxiliary channels
in percentage of full scale are shown at the right side of selected channels. Full
scale depends on the selected gain for each channel (see section 3.2.3). These
values are shown in red font if amplitude is lower than 30% of their respective
full scale.

3.4.2 Auxiliary Channels Capturing.
This tool provides a way to display auxiliary channels for reference use only.

To set associated parameters, click Configure > Aux Capture Settings:

| EB EsControl GSI 151

File Device | Corfigure Help :

—Fire Contro ADC Parameters B (N Aux Data Capture Settings ﬂ

—Conkrol ! FC Parameters ——
¥ Enable Capture - device will continually send aux data

GPS Skatus ;
Remoke : | 4 ¥ Use sweep time as the post-th capture time

Aux Caphbure Setkings

D B Mavigatar Interface Mse | 2000

Enable  Encoder Inketface i I':'—

msecs ko capture before time break occurs

msecs ko capture after time break occurs

Restore setbings
Save settings

Enable Mavigator il ('3 Cancel

Set the following parameters:

= Enable Capture: to enable capturing auxiliary data from next trigger event.

= Use sweep time as the post-tb capture time: to show auxiliaries during
the time specified in the acquisition length (section 3.3.4.1)

= msecs to capture before time break occurs: to select the number of
milliseconds to show data before the trigger occurs.

= msecs to capture after time break occurs: to select the number of
milliseconds to show data after the trigger occurs. This entry is ignored if
Use Sweep time as the post-tb capture time was selected.
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To view the auxiliary channels select the Capture option and click the Display Aux Data

button:
Reatm ¥ Capture
Fire r Bbort | i
Display &ux Data.I

The following window appears:

it om0z o e
[¥] ScaleToFit|  Table |

102

When a trigger is generated, the capture window shows the auxiliary channels during the
time selected in Aux Data Capture Settings parameters.

4 osk02 oo s
[¥] ScaleToFit | Table |

Trigger Index 3

11:34:18.569 11:34:20.968

Trigger Index 3 Trigger Index 3

Plotting times are shown at the bottom of the view. They are not GPS synchronized and
can vary depending on the acquisition.
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The ScaleToFit option is selected by default and it compresses all samples to the size of
the window. If it is deselected, the view expands and a scroll bar in the bottom allows
selecting display time:

g GShe102 [=0(E=R|F==
[ ScaleToFit|  Table |

Trigger Index 3

RN
ﬁ\x e /_\\///_\\/
T T~ N\

102

Trigger Index 3 Trigger Index 3
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To view the numerical values of the samples, click the Table button:

4 GSix102 E=N R =
Time caption Time caption
11:34:18.771 | Cap Start “ | 11:3418.771 |Cap Start 4
11:34:20.771 | Cap Done =/ 1L:34:20.771|Cap Done =
00:00:00.000 | Fire Start 00:00:00.000 | Fire Start
11:34:19.771 | Fire End 11:34:19.771 | Fire End
11:34:19.771| T8 = | 11:3419.771|TB =
Time Amplitude Time Amplitude
11:34:18.569 | -0.00362156168557704 | » | 11:34:18.569 |-0.251698537147604 |+
11:34:18.570|0.0144862467423081 11:34:18.570 | -0.392930442885108
11:34:18.571 | -0.00181078084278852 11:34:18.571 |-0.0398371785413474
11:34:18.572 | -0.00362156168557704 11:34:18.572 | -0.0669988911831751
11:34:18.573 | -0.00181078084278852 11:34:18.573 [ -0.0651881103403866
11:34:18.574| -0.00362156168557704 11:34:18.574 |0.15934871416539
11:34:18.575 | 0.0162970275850967 11:34:18.575 | 0.215482920291834
11:34:18.576|0.00724312337115407 11:34:18.576 | 0.313265085802414
11:34:18.577 | -0.0108646850567311 11:34:18.577 | 0.307832743274048
11:34:18.578 | -0.0144862457423081 11:34:18.578 | 0.229969167034142
11:34:18.579|0.00362156168557704 11:34:18.579 | 0.363966249400492
11:34:18.580| -0.00724312337115407 11:34:18.580 | 0.325940551701933
11:34:18.581 | -0.0199185892706737 11:34:18.581 |0.32956211338751
11:34:18.582 | -0.00181078084278852 11:34:18.582 | 0.253509317990392
11:34:18.583 | -0.0253509317920352 11:34:18.583 | -0.353102264343761
11:34:18.584 | -0.00181078084278852 11:34:18.584 | -0.374831634457223
11:34:18.585 | 0.0235401509562507 11:34:18.585 | 0.04889108275529
11:34:18.586 | -0.001810780842758852 11:34:18.586 | -0.00362156168557704
11:34:18.587 | -0.0126754658925196 11:34:18.587 | 0.00905350421354259
11:34:18.588 | -0.0199185892706737 11:34:18.588 | 0.079674357082560948
11:34:18.589 |0 11:34:18.589 | 0.1561159495008178
11:34:18.5900.00543234252836555 11:34:18.590 | 0.344048360129818
11:34:18.591|0.00362156168557704 11:34:18.591 [ 0.324129770859145
11:34:18.592|0.00362156168557704 11:34:18.592 | 0.353102264343761
11:34:18.593 | -0.00724312337115407 11:34:18.593 | 0.313265085802414
11:34:18.594 | 0.00181078084278852 11:34:18.594 |0.188321207650006
11:34:18.595 | -0.00362156168557704 11:34:18.595 | 0420101155526936
11:34:18.596|0.00362156168557704 11:34:18.596 | 0.233590728719719 -

When available, information in the upper side includes start and end timing for Cap and

fire events.
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4. Modes of Operation

Seismic field operation related to sources can be classified as:

e Master: When the FMC or similar software associated to the ES Control
commands the operation and/or the GSIx generated the Fire Command.

e Slave: When ES Control only waits for the Timebreak signal to generate triggers.

4.1 Master Mode
In this mode, Remote Start is optional, but Fire Out and Timebreak options must be
selected properly to synchronize the operation with the encoder. Geospace provides the
FMC software to coordinate the shooting operation selecting the type of source, source
driven, arming, and firing specific shot points.

When connection to FMC is established, ES Control no longer runs in standalone mode
and the system shows the message: “Remote Fire from FMC Valid and Ready”:

(~Fire Control Parameters

i~ Cantral Sequence Tirnebeeak Opti
Remote Start. [off =] [+ rpt |
Fire Delay 1000 msec TE-0 Input |
Enable ArmfFire 0wk ¥ | & Now Opar
Window Dural
oo TR oot
Acquisition Length 6000 msec Monitor Durst
Emnable:
¥ aux 1
| Getﬂaunsl | e
) M A3
| Find GSI | Obrsarvell.ngl B
Remote Fire from FIMC [ Capture
Valid and R
S Display Aux Data

@S5I Status | G5 Ready. (Recording)

ES control operates upon instruction from FMC to command the GSIx in coordination
with the source interface equipment.

The following parameters should be selected:
e Remote control (section 3.3.1.1): Its use is optional.
e Fire Control (section 3.3.1.2): Arm/Fire Out is enabled in master mode.

e Time Break (section 3.3.2): To set according to the type of and edge of signal
selected as Timebreak.
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e Navigator/Encoder (section 3.3.3): Enable communication whenever it is

possible.

ES control operates upon instruction from FMC to command the GSIx in coordination
with the source interface equipment. Once communication is established no further
action is required from ES Control. It is good practice to keep open the Observer Logs to

see triggers and proper association with their respective line-station point:

[N Observer Log
Select. .. |

Lz Directary: |::'|,Geri'l,Lu:ugs'l,0l:uLogs

Temp Directory: t:\,Geri\,LDgs\,ObLogs\,OBTemp

LOG Filenarne: I

=101 x|

| Profile II:I| Shotho | Ep | Line | Skation | Timebreak

| Status | Comment

1003, 5003, | 2016/04/25 13:02:06,704001  WALID

1003, 5004...  2016/04/25 13:00:29.540001 VaLID

|

In case the ES Control is operating in standalone mode (mainly for test purposes), you

must to click on the Fire button to start the shooting sequence:

#~ ESControl G5k 102
File Device Configure Help
Fire Control Parameters
Control Sequence Timebreak Options
Remate Start |OFf vF 3 Input |Clock TB1 |

_—

Erable ArmFreOut ¥ 4L

Fire Delay TB-0 Input | _§71

Window Open Delay 0 msec

Window Duration l—.l:lu msec
I Setup
o Senp Signal Quakity Monitoring
Acquisition Length 10000 msec Monitor Duration 10000 msec
Enable: Peak Level (% of Full Scale)
| o | R | S
i
) Fndes | 0bserver:.oq| g :::
[™ Capture = k
Display Aux Data Help |

—=

[

GSI Status | Gs] Ready. (Recording)
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Logs will show error status because line-station points are not included:

_iix
L3 Direckory: |::'|,Geri'|,Lag§'|,0bl.ngs Select... |

Temp Directory: I::'l,Geﬂ'qJ.ags\Obl.ngs'l,OBTamp
L3 Filenarne: I
fid | shotwo [Ep | Line | Station | Timebreak | status | Comment

If Remote Start is enabled, you must click the Arm button to enable ES Control to
receive the remote command:

[N EsControl GSI 151 ]

File Device Configure Help

—Fire Control Parameters
Control Sequence

Remote Start [Remote 1 = [ Input [ Clock T2 =l

Fire Delay | 100 | msec TE-D Input | &[T TE-L Inpuk | &
Enable ArmjFire out [ 4L window Open Delay I 0 R eee
Window Duration I 0 msec

— Timebreak, Options

Enable Mavigator [ Setup

Enable Encoder [ | Setup el s et

Acquisition Length I 6000 msec Monitor Duration 1000 |pue
Enahle: Peak Level (%% of Full Scale)

: | v 1 5,
Configure G5 et Params a0 Params W ° . .
v aux 2 0% (Signal is Weak!)

v AL 3 0% (Signal is Weak!
GPS Skatus Find 51 | Ohserver Logl F ﬂ“x . % (Sig )
11 =

" Rearm [ Capture
Arm hJ Abark o
Display Aux Data | R

231 Status | =51 Ready. (Recording) ;I
Click the Abort button if you want to cancel the current operation:
BT ez Abort .I :
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4.2 Slave Mode

In this mode Remote Start is optional, Enable Arm/Fire Out must be disabled, only
proper Timebreak options should be selected. FMC software can be used in conjunction
with ES Control to provide line-station information.

This mode can use GSIx or SDRXx.

4.2.1 Using GSIx in Slave Mode
The following parameters should be selected:

e Remote control (section 3.3.1.1): Its use is optional.
e Fire Control (section 3.3.1.2): Arm/Fire Out disabled.
e Time Break (section 3.3.2): Select it in coordination with encoder.

e Navigator/Encoder (section 3.3.3): Enable communication whenever is
possible.

When ES control operates upon instruction from FMC, no further action is required.

If ES Control works in standalone mode, you must wait for the master system to be
ready and then click the Fire button before the Fire Commands are generated:

it Bttt | | [ aux4 - | |

‘ |
) Rearm [~ Capture
Fire h!r abort | P Hel
Display A Data | =R
=l

GSI Status I G5I Ready. (Recording)

Select Rearm (available in slave standalone mode), at the right side of the Fire button, to
keep the ES Control always armed and waiting for external Timebreak to generate
triggers. It should be disabled before the last Timebreak event is generated. ES Control
program cannot be closed properly if triggers are pending.
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If Remote Start is enabled, you must click the Arm button to enable ES Control to
receive the remote signal:

BN EsControl GSI 151 oy ] 4|
File Dewvice Configure Help
—Fire Control Parameters
Cantral Sequence — Timebreak Options
Remote Start IRemote 1 j | [ Input ICIock TBZ j

Fire Delay

Enable Arm)Fire Out

I 100 msec
I 1 4

TE-0 Input | % TE-1 Input | & |
Window Cpen Delay I 0 msec

‘indow Duration

I 0 msec

Enable Mavigator u Setup
et Eridaster r SEtup —Signal Guality Monitaring
Acauisition Length I 6000 msec Monitor Duration 1000 uees
Enable: Peak Level (%% of Full Scale)
W a1 35%
Get Params . .
W Az 0% (Signal is Weak!)
W AL 3 0% (Signal is Weak!
| Find GSI | Ohserver Log | e o > (510 )
[ Aux4 -
[~ Reatm [~ Capture
Arm fbaort -
Display Aux Data | R
=4

5[ Status | 25 Ready. (Recording)

Click the Abort button if you want to cancel the current operation:

™| Rearm |
Abort

=]

Select Rearm (available in slave standalone mode) at the right side of the Arm button to
keep the ES Control always waiting for a remote start signal:

v R | r
&l s Abork

Arm

It should be disabled before the last Timebreak event is generated. ES Control program
cannot be closed properly if triggers are pending.
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4.2.2 Using SDRx

The Geospace Source Decoder Recorders (SDRX) are designed to be used in decoder
units to get auxiliary data when a Timebreak is received, but there is a special mode that
can be implemented to use them in conjunction with ES Control to generate triggers logs
when a Timebreak signal is received in the Hammer switch 1 input.

To use this mode, the following parameters should be selected:

e Remote Start (section 3.3.1.1): Off
e Fire Control (section 3.3.1.2): Arm/Fire Out (not available)

e Timebreak Options: Input: Hammer Switch1 (select edge according the type of
signal received from encoder).

e Capture: select this option to enable using SDRx in this mode:

' ESControl SDR 66 o ] |
File Device Configure Help

—Fire Control Parameters

Contraol Sequence — Timebreak COptions
Remote Stark |0FF j | ¥ Inpuk IHammer Switchl j
Fire Delay | 4 msec TE-O Input | &1 TE-1 Input | &1
Enable frmffie out 1= 4L Window Open Delay I—EI msec
Window Duration I 0 msec
Enable Mavigator I Setup
Ensls 2 Ercosiy r ==tup —Signal Guality Manitaring
Acquisition Length I 6000 | msec Manitar Duration I 1000 (IS
Enable: Peak Level (% of Full Scale)
v -
| ek Params | | Mt
WV auxz
[ a3
Find G51 | Cbserver Lo |
| g [ aux4
1
) [ Rearm v Capture
Fire | Abark o
Display Aux Data =P
G5l Status | @SI Ready, (Recording) (Monitaring) ;I

If ES Control works in standalone mode, you must to wait for the master system to be
ready and then click the Fire button before Fire signal is generated.
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Select the Rearm option to the right of the Fire button to keep ES Control always armed
and waiting for external Timebreak to generate triggers. This should be disabled before
the last Timebreak event is generated.

Logs will show errors status because line-station points are not included, but they can be
added manually to the report.

N observer Log =10 x|
LG Directary: l::'l,Geri'l,LDgs'l,OI:uLu:ngs Select. .. |

Temp Direckary: In::'I,Geri'l,Logs'l,ObLu:ugs'l,OBTemp

LOG Filename: I

Trigger Id:x: I Prafile Id I Shathlao I Ep I Ling I Skation I Timehreak I Status I Carir

Every time a trigger is generated the SDRx beeps 3 times.

When ES control operates upon instruction from FMC, no further action is required.
Logs include the line station associated to the trigger:

EN ESControl SDR 66 o =]

File Device Configure Help

—Fire Control Parameters
Cantrol Sequence — Timebreak Options

Remate Skark - IH Input IHammer Swikchl j
Fire Delay [ 4 msec TB-0 Input | L TEd Input | 1
Enable &tm/Fireout [T IH window Cpen Delay I R icec
Window Duration I 0 msec

Enable Mawigator r Setup

Enable Encader ] Setup

—Signal Quality Monitaring
Acquisition Length I 6000 msec Monitar Duration I 1000 | msec

Enable: Peak Level (%5 of Full Scale)
] -

| aet Params | A0 Params Wt
W auxz

Bux 3
GPS Status Find GSI | Ohserver Log | I Aux
[~ Aux 4
Remote Fire from FMC ¥ Capture
Yalid and Read
4 Display Aux Data | Help
=31 Status | Trigger Indes 3., .waiting For fire to complete, (Recording) (Monitoring) ﬂ
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S. Appendix 1: GSIx (Geospace Source Interface)

The GSIx is the Geospace unit available to interface Encoders used to control the
generation of seismic energy. It has four analog channels of 24-bit digitization, an
integrated/high sensitivity GPS receiver, built-in test signal generator, a minimum of 4
GB per channel of internal non-volatile solid-state data storage, and a high speed LAN

port.

It contains:

LAN connector

Status LED

f

i i

Ana Input connector Encoder Connector

e GPS Connector: to connect a GPS antenna.

e LAN connector: Ethernet connection to ES Control computer.

12 ¥V DC connector
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e 12V DC connector: 12 \olts power:

POWER CONN
Amphenol Part Numbher PTO6E-8-35
A- PWR IN+
B- PWR IN-
C- SPARE

e Encoder Connector: to connect to the Encoder:

Encoder Input DB-25 Female
Amphenol Part Number PT06E-14-195
A- EXT PULLUP A
B- EXT PULLUP B
C- TBOUT TTL
D- TBOUT OD
E- TBIN
E- FIREOUT TTL
G- FIREOUT OD
H- REM FIRE
I- ISOGRD
K- ISOGED
R- CASE
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Encoder
connector

Volts

Ext Pullup A

Ext Pullup B

REM_FIRE

1.5 Vaolts

FIRE

L=

by Flem Fire (min trigger 1.5 V)

pily 150 Ground

FireOut OD (open collector)

e Fireout TTL ( 5 Volts)

ey |50 Ground

1.5 Volts

et TE In (min trigger 1.5 V)

ey 150 Ground

TB OUT OD (open collector)

) TB OUT TTL (5 Volts)

@ 150 Ground

150 Grownd

150 Grownd

Case Ground

ES Control User Manual (593-00870-01 Rev. C)
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e Remote Fire BNC: in parallel with REM FIRE Encoder input:

Remote Fire BNC
Center pin  |REM FIRE (H)
Barrel ISOGRD (1)

e Fire BNC: in parallel with FIREOUT TTL Encoder output:

Fire BNC
Center pin | FIREQUTTTL [F)
Barrel ISOGRD (J)

e TB IN BNC: In parallel with TBIN Encoder input:

TEIN ENC
Center pin  |TBIM (E)
Barrel ISOGRD (1)

e TB Out: In parallel with TBOUT TTL Encoder output:

TEOUT BNC
Center pin  [TBOUTTTL(C)
Barrel ISOGRD (1)
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e Ana Input connector: to connect the Analog signals to the GSIx auxiliary

channels:

Analog Input
Connector

SEIS IN 1+

SEIS IN 1-

SEIS IN 2+

SEIS IN 2-

SEIS IN 3+

SEIS IN 3-

SEIS IN 4+

Al ES YRRt R Al e

SEIS IN 4-

e Aux1BNC: in parallel with Analog Input connector channel one (Differential

signal):

Aux 1
Center pin  [SEIS IN 1+ (A)
Barrel SEISIN 1- (B)

e Aux 2 BNC: in parallel with Analog Input connector channel two (Differential

signal):
Aux 2
Center pin  |SEISIN 2+ [ C)
Barrel SEIS IN 2- (D)
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e Aux 3BNC: in parallel with Analog Input connector channel three (Differential
signal):
Aux 3
Center pin  |SEIS IN 3+ (G)
Barrel SEIS IN 3- (H)
e Aux4BNC: in parallel with Analog Input connector channel four (Differential
signal):
Aux 4
Center pin  |SEIS IN 4+ (1)
Barrel SEIS IN 4- (K}
e Power button: Press to power on the GSIx. A green LED shows status ON.
e Status LED:
o Blinks rapidly, 3 times per second: GSIx is booting up or it did not
connect to ES Control after power up.
o Blinks slowly, 1 every two seconds: ES Control is connected to GSIXx.
o Two quick flashes once per second: GSIx got GPS lock, but it was
disconnected from ES Control.
e Ready LED:
0 On: turns ON after first time GSIx is ready to operate.
o Blinks once: when trigger is received.
e Buzzer: Beeps twice when unit powers up.
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6. Appendix 2: SDRx (Source Decoder Recorder)

The SDRXx is the Geospace unit available to interface source interface decoders. It has
the capability of recording source trigger event times and auxiliary data. It can record up
to 15 days continuously. The SDRx delivers high resolution data and contains 4 channels
with a 24-bit digitization, an integrated/high sensitivity GPS receiver, built-in test signal
generator, a minimum of 4GB per channel (internal and external flash non-volatile solid-
state data storage), and a high-speed LAN port. It records TBs, and actual position of
each shot.

It uses internal non-volatile solid-state data storage (removable SD flash card in the front
panel) and internal storage media.

It contains:

LAN connector

GPS Connector

Analog Input 1 connector :

Analog Input 2 connector

Power button

12V DC_[:onnector
.._ = __.r-.:

e GPS Connector: to connect a GPS antenna.

e LAN connector: Ethernet connection to ES Control computer.
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e 12V DC connector: 12 \olts power:

POWER CONN
Amphenol Part Numher PTO6E-8-35
A- PWR IN+
B- PWR IN-
C- SPARE

e Decoder Connector: to connect to Decoder:

DECODER 1[
EXT PULLUP A ]
EXT PULLUP B
HAMMERL
HAMMER2
N/C

N/C

PUSH BUTTON
PROXIMITY
ISO GROUND
ISO GROUND

A|=|T@|mmO|0|@]| =
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5 Vaolts
1K 1K A Ext Pullup A
B Ext Pullup B
HAMMER_TRIG1 C |y Hammer 1 |min trigger 1.5 V)
] & |50 Ground
1.5 Volts
HAMMER_TRIGZ D |y Hammer 2 (min trigger 1.5 V)
] e 150 Ground
1.5 Volts
] 150 Ground
K 150 Ground

e TB-IN BNC: In parallel with TBIN Decoder input:

TE-IN BNC
Center pin  [HAMMER 1( C}
Barrel IS0 Ground (1)
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e Analog Input 1 connector: To connect auxiliary channels:

Analog Input 1
Pin A Analog Input Channel 1+
Pin B: Analog Input Channel 1—
P C: Analog Input Channel 2+
Pin D: Analog Input Channel 2—
PmE: Analog Input Channel 3+
Pin F: Analog Input Channel 3—
Pin H: Analog Input Channel 4+
Pin J: Analog Input Channel 4—
Pin K: No connect
PmL: No connect
P M: Case Ground
Pin N: Case Ground
Pin P: No connect
Pm R: No connect

e Analog Input 2 connector: In parallel with Analog input 1.

e Power button: Press to power on the SDRx. A green LED shows status ON.

e Status LED:

0
0]

0]

Blinks rapidly, 3 times per second: SDRX is booting up.

Blinks slowly, 1 per second: SDRXx is acquiring GPS fix or connected
to ES Control.

Two quick flashes once per second: SDRx got GPS lock and unit is
ready to operate.

e Ready LED:

o

o
o
o

Off: Unit is booting up. If SDRx is connected to ES Control, the LED is
off until Capture is selected.

Steady ON: SDRXx is ready to operate (GPS signal locked).

Blinks continuously twice per second: SDRx flash card is not available.
3 short blinks: Timebreak is detected.

e Buzzer:

o
(0}

(0}

Beeps one second: SDRXx is ready to operate after power up.

1 short beep: the flash card is removed or when the inserted card serial
number matches the SDRX.

4 long beeps: Flash card has a different serial number than SDRX.
Continuously: GPS error, unit is not recording. When unit is using ES Control
and any selected monitored signal amplitude is less than 30% full scale.

Beeps 3 times: Timebreak is detected.
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