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Chapter 1.Quick Start Guides

InSiteLite QuickStart Tutorials
InSiteHF QuickStart Tutorials

1.1 InSiteLite Quick Start Example

Please copy and paste the tutorial folder in the installation p&h)y Program Files \ ASQ Insite - Lite ,
to a folder where you can read and write. Please follow through this tutorial in the following order using the data and PCF
file provided.Please note these files are only included in the installation of IiSiesversion.

1.1.1 Step 1- Project Setup

Thefirst stepwhenworkingon a projectin InSiteisthe import or creationof a sensorarraywith channelnumbers
matching those in the harvested anported seismic waveform datéles.

In this example, the .pcf file is already set with the correct sensor array and this step can behskgtlowing details
are for information only and workingon a fresh project.

1. In InSite's 'Data Visualisatick Project - >Edit Default  Arrays - > Receivers QAlternatively,
the sameDialogcanbe calledclickingon

-
-

) '-E
Figurel-1: Array Input and Edit Button

in the main toolbar in Data Visualiser

2. the array can be imported from a readyade .sen or .csv file following the format described in later sections by
clickinglmport from File . Alternatively, each sensor can be manually added by clickidd and
completing the propertiesnenu.




1.1 InSite-Lite Quick start Example

-

Edit Default Receiver Array

The Default Receiver Array is used to map Receiver information to Channels when imparting data.

Would you like to import a Receiver Array from an external file? Impart from File

0 Receivers in Array

Instrument E... A... Resp. Label Morth East Dowen Units  Diam.
Edit

Delete

it

Stack

Unstack

Check Orientation

CLOSE

Figurel-2: Array Input and EdiDialog

-

Edit Default Receiver Array

The Default Receiver Array is used to map Receiver information to Channels when importing data.

Would you like to import a Receiver Array from an external file? Import from File

0 Receivers in Array

Instrument E... A... Resp. Label MNorth East Down Units  Diam,
Edit
Delete
Stack
Unstack

Chedk Crientation

Lidli
' i

CLOSE

Figurel-3: Array Input and Edit Dialog
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1.1.2 Step 2- Datalmport

InSiteLite can import a variety of data formats.

In this step, we just import triggereBEGYormat data. Notice that the tutoriaBEG¥ata are triggered event data.

1. Create an empty folder ESF under the same directory as the fSEErY

2. ClickProject - > Import and Manage Data... Q Make sure the Import Directory and tHeSF
Storage Directory are set correct (see figielow)

3. Select the root of the file tree and cliek>Import - >, all .sgy files will be imported to InSite and stored as
ESF filein the specified ESfolder.

Note: there are 50 events imported into InSitée

4. Rightclick on any oneventand selectView Waveforms . Youwill notice that some first arrivals were
already picked. The free version of InSitee does nohaveautomatic first arrival picking. In the nestep,
we will manually pick or rpick the first arrivals and locate events using homogeneonadel.




4 1.1 InSite-Lite Quick start Example

1.1.3 Step3 - MicroseismicWaveformProcessing

Once ve havesetup the monitoring array and importadaveformswe are ready to procegsicroseismi@vents.
InSite provides 3 ways of processing:
1 Automaticprocessingor batch processingthe proceduresare definedin the auto-processorby users.

1 Online processing: process the data while triggeringonline processing, procedures are not specifiedibgrs
anddetermined by the type of datautomatically.

1  Manual processing: each step of processing is conducted by users. In this step, we will introduce the automatic
processing and manuglrocessing.

Adjusting processing parameters

1 Rightclick onone eventthat was not located successfully. In the example shbeiow, events is not
located.

103 Events Loaded from Component 2002112517

Type MNum... Date Time LocalTime Label Enabl.. North  East Down Un.. LMag Wavefor.. DB N.. N.. N.. N. N. N. =
.. 0001 25-11-20... 17:19:58.0094990 17:19:58.0094930  f_004508.rcd v - - - - - v X 7 ou - - -
... 0002 25-11-20... 17:20:00.0809990  17:20:00.0809990  f_004508.rcd v 60537 -10275 126789 100 00570 ¥ X 33 33 15 8 8
... 0003 25-11-20... 17:20:07.1939990 17:20:071939990 f_004510.rcd v - - - ' X o313oa - - -
... 0004 25-11-20... 17:20:10.0022491  17:20:10.0022481  f 004511.red s 12608 175141 131263 100 00116 ¥ X 30 30 11 6 3
... 0005 25-11-20... 17:20:11.5137490 17:20:11.5137490 f_004511.rcd v - - - - - 's X6 15 - - - - I
... 0006 25-11-20... 17:20:12.3402490 17:20:12.3402480 f_004511.red v ¥ X
... 0007 25-11-20... 17:20:32.0795000 17:20:32.0795000 f_004516.rcd v 's X 33 u
... 0008 25-11-20... 17:20:57.5332500 17:20:57.5332500 f_004522.rcd v - - - - - 's X313 - - -
... 0009 25-11-20... 17:20:58.0860000 17:20:58.0860000 f_004522.rcd v -59331 -9L0BL 126500 100 -00.. ¥ X 3% 3 16 8 3 L
.. 0010 25-11-20... 17:20:58.7432500 17:20:59.7432500 f_004523.rcd v - - - - - 's X 33 1 - - - 3
... 0011 25-11-20... 17:20:53.9360000 17:20:59.9360000 f_004523.rcd v 30006 -157.970 127065 100 0203 Hox® 21 18 1107
—— drax mm ams mmmeemrmn am s an eemran e mmaean . . [

Figurel-4: Someeventsare not locatedin the triggeringand onlineprocessingtep

1 Thereasonis that the auto-pickingalgorithm failed to pick the P-wave arrival. Seethe figure below.
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Figurel-5: Incorrect pick
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Toadjustthe first arrivals,userscould either useDraw P Arrival

Arrival Pick

the first arrivals. Shdcuts Shift

Moveout or Add P Arrival

u

Foom CQut Time

Show All Instrurnents

+ Aand Shift

Pick or Add S Arrival

Ctrl+0
Ctrl+1

Sort by Theoretical Times

Add P Arrival Pick

Shift+A

Autopick Mext P Arrival

Delete P Arrrval Pick
Draw P &rrival Pick Moveout

Add SH Arrrval Pick

Ctrl+Shift+ A
Shift+ Alt+P

Shift+D

Autopick Mext SH Arrival

Delete SH Arrrval Pick
Draw SH Arrival Pick Moveout

Add 5V Arrival Pick

Delete SV Arrval Pick
Draw SV Arrival Pick Mowveout

Triaxal View...

Store Rotation Data

DbICIk

Clear Stored Rotation Data

Ctrl+Shift+D
Shift+ Alt+5

Pick Moveout or Draw S
Pick to manuallyadjust

+ Dare usedfrequently.

i A v e et Bl b e B ]
Figurel-6: Manual pick




1. Quick Start Guides 7

1 Clickhelocationbutton to relocatethe event. Thiseventisthusrelocatedmanually.Youmaywantto repeat
this proceduredor all other events.Tips:you canrepickall first arrivalsonly without clickthe locatebutton.
The full version of InSite includes thmutoprocessor to batch processing all events. For the batch
processing, the details can be foundAitito-Processing

1  Other parameters can also be adjusted. For example, the source vector time windowpiakiiog parameters,
or parameters inocater.

1  This step gives you sonflavourabout how tedious the processing can ldadvanced locating method such as
source scan has been developed to automate this process to a certain détpweverat the end of the day it
is the soleresponsibilityof the processorto ensurethe quality and the reliability of the processingoutcome.

1.14 Step4 - 3D Visualiser

InSiteprovidescomprehensive8Dvisualisatiorto assistinterpretation of fracture propagation.See3D Visualiser
for details.Inthistutorial wewill exploretwo functionsincludingdisplayingeventsbydifferentcolourandsize scales and
play events as a function dgime.

Display events by different colour and size scales

9 Enter the 3D visualiser and cliekoperties . Inthe tab oEvents , display theeventby sphere  symbol
type, and colour scale yme  and size scale bgighal - to - noise ratio (see figure below). Now
you willbe able to tell when and where a good quality event is located. For automatic processing, this is a
good trick toemphasize good quality events to reveal major failure zones.

Scene Propetties x|

Ewvents |T|ma | Camera | Cnlnursl 3D Grid | Oh]ectsl Cnl\apsmgl Cluster\ngl

Symbol Type: Symbol Quality:

1 10
Symbol Radius = |5‘57 m
Ellipsoid Display Multiplier = I

7~ Colour Scale

Colour Map
ITlme ﬂ Default =
[ User defined limit = Reverse Scale
Magnitude minimum = 1] Magnitude maximum = |0

- Size Scale

IS\gnaI to Hoise Ratio j = Reverse Scale N
™ user defined limic }

Magnitude: minimurm = 0,90948 Magnitude maximum = | 9,9744

~Perfs

[Downward Triangle | symbol Radius = IE‘BSS m E

Sensors ng
’7 IDownward Triangle j Symbol Radius = I 5 m ‘
OK I Cancel | Apply |

Figurel-7: 3D visualiser

® Now switch to theTime tab and set the parameters following the figuoelow. ClickOK
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r |
Scene Properties lﬁ

Events | Time |Camera | Colours | 30 Grid IDbjects | Collapsing | Clusteringl

[Show all events v]

Time Limits for Event Data:
Time Min, = 30-11-199% 00:00:02.0 —
Time Max., = 25-11-2002 17:26:18.44 Auto Set Limits
User-set Minimum Time
Time, hour : mintsecs = 17 ¢ 200 ¢+ 0
Date, day - month - year

User-set Maximum Time
Time, hour : min : secs = 17 : 26 : 46 [

Date, day -month - year 23 - 11 . 2002

Histogram,Playback Parameters
Mumber of Time Bins = 100 Flayback Rate (binsfsec) = 10
Time per bin is 00 days, 00 hours, 00 minutes, 04,06 seconds.

Time Bins Behind = 2 Time Bins in Front = 2

[T] cumulative Flaybadk Transparency [ | Show dynamic 30 box

[ OK ][ Cancel

5]

Figurel-8: Set parameters to play events by time

w ClickPlay Events button to start. The events will appear on screen dsiraction of time. The historical events
will be displayed in transparent mode and the active events are in solid mode. This is a very useful tool to undeestand
time and spacepatterns of the microseismicity.

A few other functions that are worth of mentioning include (see figure below):

1. TreatmentCurvesyou can import engineering data such as those from hydraulic fracture treatment, e.g. well head
pressure proppantconcentration, etc. Those parameters can be displayed as a 2D chart (Step 7 Parameter analysis
and 2D charting see "2D charts") and also be used to scalelourevents. Findnore details atTreatmentCurve

2. Uncertainty: Since v3.15, you can evaluate the uncertainty usingsBay Posterior probability by giving the
uncertaintyin arrival time, velocity model and sourcepolarization. Find more detailsat Uncertainty Analysis

3. Calculate stimulated volume: twwaysof calculating the rock volume stimulated by fractures, one is to fit atbox
the eventcloudandthe other is by tightly fitting anisosurface.Findmore detailsat Simulated VVolumes

4. ArrayAnalysisthis function canbe usedto quantify the sensitivityandthe locationaccuracyof the employed
acquisitiongeometry. Thisnformation canbe usedto assistinterpretation of microseismiccloud. Findmore

details atArray Analysis
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I »  Treatment curves ( Uncertainty
Displaying engineering data and Display Uncertainty from travel time
microseismic attributes and source vector residuals
i Calculate stimulated volume [* Array Analysis
| .|
! Stimulated volume < *  Open array analysis dialog

Figurel-9: Additional functions available for interpretation

1.1.5 Step 5- Dataand resultsExport

Bythistime, you haveexported3Dvisualisatiorfiguresand 2D chartsfor displaypurpose.In this section,youwill
export quantitative information suchaswaveformand event cataloguefor further data processinglnSitesupporta
variety of dataformat suchas ASClformat like ATFand binary format like SEGYSEGDSEED/miniSEEdc.

Export waveform

» Toexport waveform for one event, entdVaveform - Moveout by clicking the global button andakesure
View - >Export Bar  has been selected.

w ClickATFto export the displayed waveform to a file in ASCII format. In the same folder as the ESF file, you will
find a number of ATF files each corresponding to @hannel.

w ClickingMSEEDWill export thewaveform in miniSEED format. In the same folder as the ESF file, you will find a
new file with same file name as the ESF file but ends with .miniseed.

Note: Thisway is to export the observed waveform to the corresponding file format. If waveform is filtered, or
rotated to P-SHSVcoordinate,the processedvaveformwill be storedinsteadof the originalraw file. Toexportraw
waveform or processed waveform, you can use the gutocessor. See AutoProcessing fietails.

Export Catalogue

Microseismic catalogue can be exported with different level of details. Make sure you BatanVisual i ser ;
the drop-down menu fromExport  shows different ways of exporting catalogue information. SeeExportsub-menu
for details.

wExportCS\EventDataFileisthe mostcommonfunction. It exportsparameterssuchastime, location,magnitude
etc for each event. Please export a file and review the content Woiican open CSV file B XCEL.

wExport CSV Instrument Data File has more details than Event Data file. Each pair of source andgatered
in onerow andthe additionalinformationincludepickedandtheoreticalarrivaltime, ray polarization etc.
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1.2 InSiteHFQuick Start Example

Please copy and paste the tutorial folder in the installation p&h)y Program Files \ ASQ Insite -HF toa
folderwhereyoucanreadandwrite. Pleasdollowthroughthistutorial inthe followingorderusingthe dataand PCF file
provided.Pleasenote these files are only included in the installation of InSitE version

1.2.1 Step 1- ProjectSetup

First, we will turn on "Real time" mode to use the wizard. Note that this tutorial is not suitable fordnite

InSite-HF (x64) - Tutoriall.1.pcf
File View Project Tools Events Export Help

AR 1= (D 3hst 1t I @ =W = T
D e o Lo ——

No Components Loaded i ivents Lo
P R Real-time mode i
Name Enabl.. Date S5 | Alters the setup, processing properties pe N
and some leach controls

= Data Visualiser

Figurel-10: Turn on the real time mode to enable the access to the setup wizard

71 Import Geometry using Framanager

Let's make sure you have all the files needed to complete this step. Under folder WellObjects, you will find:

1. Monitoring well path(Monitoring_Wellpath.csv )

2. Monitoring instruments(Monitoring_Receivers.csv )

3. Treatmentwell path (Treatment_Wellpath.csv )

4. Well logs from treatment wellreatment_Gamma.csv, Treatment_PVel.csv, Treatment Ty
S - Velcsv )

5. Perforation shot locatior(Treatment_Perfs.csv )

6. Well Objects Files.csv contaifgeatmentwell packers, plugs, sleeves locations, and site formation
boundaries.
Import Well paths Both monitoring well and treatment well paths can be imported in the similar way as §hown
the figure below
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-

[t

Frac Manager Setup
% % Global Coordinates Reference Position
Morthing = | 0 Easting = | 0 Depth = | O Depth Label: Depth
Wells
; wells FES E] Use Imperial Distance Units
Toals Treatment_wellpath [ = - : ]
Monitoring_wellpath Monitor Wel
—r
[ Add Treatment Well ]
Shots
%i | addoffsetwel |
Logs Well Trak: Monitoring_wellpath -
"E Well Head Position = -303.000 N, 392,000 E, 0.00000 Depth El
8
Well Objects Originating File: C:\Projects\Insite Tutorials\HF\Setup_files\Monitoring_wellpath. csv
‘ ’ well Trajectory:
MD Morth  East TVDBWH Depth
Stages 0.00000 0.00000 0.00000 0.00000 0.00000
100,000 0.15081 0.11880 100.000 100,000
200,000 -0.080332 0.62642 199.999 199.999
300.000 -0.87573 1.0228 299,997 299.997
P ing P i 400,000 -1.9186 1.2889 399.991 399,991
rocessing Froperties lsng 0on -2.94494 14371 499,985 499,985
000,000 -3.8790 1.5584 599.980 599,930
700,000 -4.4935 1.6633 699.975 599,976 7
Configure the Frac and Monitor Wells...
[ Extsewp || ske Apply

Figurel-11: Import the CSV file with the well track

When done, click th@ext > button.

T ImportTools

Now we import the tools (geophones) to tlerresponding well (monitoring well).
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.
Frac Manager Setup M
& Monitor Well: | Monitoring_wellpath - ]
Wells
; e E] | mport Downhale Array |
Monitering_Receivers.csv
Tools [ Add Downhole Array ]
—n
Sampling Rate (sps) 2000
Shots
Logs Downhole Array: Monitoring_Receivers.csy -
Chan Inst Axis MD Ihxis Morth East Depth M iE iD Sens. Gain i
:E 1 1 0 12709.5 X -224.852 276,671 12707.4 0.99998 0.00000 -0.0055124 1.0000
4 2 1 1 12709.5 Y -224.852 276.671 12707.4 9.86811e-005 0.9998% 0.0151521.0000 |E
Well Objects 3 1 2 12709.5 Z -224.852 276.671 12707.4 -0.0065117 0.015153-0,99986 1.0000
4 2 0 12730.4 X -224.716 276,354 12723.3 0.99998 0.00000 -0.0065124 1.0000
" 5 2 1 127304 Y -224.716 276,354 12723.3 9.86811e-005 0.99589 0.015152 1.0000
& 2 2 127304 Z -224.716 276,354 12728.3 -0.0065117 0.015153-0,99986 1,0000
Stages 7 3 1] 127514 X -224,579 276,036 12749.3 0.99998 0.00000 -0.0065124 1.0000
3 3 1 127514 Y -224.579 276.036 12749.3 9.86811e-005 0.999389 0.015152 1.0000
9 3 2 127514 Z -224.579 276.036 12749.3 -0.0065117 0.015153-0.99986 1.0000
10 4 1] 127723 X -224,443 275,720 12770.2 0.99998 0.00000 -0.0065124 1.0000
P ing P i 11 4 1 127723 Y -224,443 275,720 12770.2 9.86811e-005 0.999389 0.015152 1.0000
rocessing Froperties 1o 4 2 12772.3 2 -224.443 275.720 12770.2 -0.0065117 0.015153-0.99986 1.0000 _
13 5 n 177913 ¥ -774 A 775 40117791 7 N Q9993 N ONNON -0 NNAS174 1 nnnn
4 | 1 | 3
< Back H Mext =
Configure the Downhole arrays...
[ Edtsewp || ske Apply
"

Figurel-12: Import the CSV file with geophone positions measured as MD

When done, click th@ext > button.

1 Import Perforation shot position

Theperforation shots that are measured by MD can be imported to the treatment well path.
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. =)

Frac Manager Setup
& Treatment Well or Vibe: [Treatrnent_wellpam -
Wells . .
| mport Downhale Shats |
7 srots B
o PerfS01POL [ Add Downhole Shot ]
Perfsnipo2 ;
e PerfS0zP01 Import Vibe Shots
Shots Add Vibe Shot
Logs PerfS02P01
‘E Upper MD = 12900.0
4 Lower MD = 12504.0
Well Objects
Calibration Position = 98,530 North, -43.731 East, 12839.6 Depth
‘ ’ Start Time = 01-01-1900 00:00:00, End Time = 31-12-2999 23:53:59
Stages

KX

Pracessing Properties

< Back ][ Mext = ]

Configure the Downhole and Vibe shots...

[ Extsenp | [ skp Apply

Figurel-13; Import the perforation shots to the treatment well

When done, click th@ext > button.

1 Import Well logs

The well logs (P vehvel and Gamma) measured along either treatment wellnmmitoring well can be imported
from CSV files.
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-
Frac Manager Setup ﬂ

& well: | Treatment_welpath - ]
Wells
[ Import P-wave Sonic Log ] [ Edit Velocity Model ]
; Logs E] . .
pg [ Import S-wave Sonic Log ] [ Calculate Av. Velodties |
Tools
55
14593.8
&R [ Impert Gamma Ray Log ] Average Vp
Shots Average Vs 8581.8
Logs P-wave Sonic Log -
E Well Log Data: U
4 MO Morthing Easting Depth Data
Well Objects 127448 95,402 -39.301 127425 16261.2
12745.3 95,411 -39.317 12743.0 16261.2
‘ ’ 12745.8 95,421 -39.333 12743.5 16261.2
12746.3 95,431 -39.348 12744.0 16261.2
Stages 127468 954490 -39.364 12744.5 162612
12747.3 95.450 -39.380 12745.0 15261.2
12747.8 95,460 -39.395 12745.5 16261.2
12743.3 95,469 -39.411 12746.0 16261.2
P ing P i 12743.8 95.479 -39.426 12746.5 16261.2
rOcessing Froperties |/l90740.3 95,488 -39.442 127470 16261.2
12749.8 95,498 -39.458 12747.5 15261.2
12750.3 95,508 -39.473 12748.0 18261.2 7
< Back ] [ Mext =
Import logs and edit the velocity model...
[ Edtsenp || ske Apply

Figurel-14: Import well logs to the corresponding well

When done, click th@ext > button.
1 Import Well Objects

The well objects, packers, sleeves etc can be imported to the project for visualisation purpose.
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F h
Frac Manager Setup M
& Wells: Treatment_wellpath -
Wells
; Well Objects
Formation Tops
Tools Packers
Plugs
Shots Delete Al
Logs Formation Tops:
Mame MO Morthing Easting Depth
:E Bonner 13058.0 101.096 -47.327 13055.5
=5 York 13271.0 105.269 -52.151 13268.5
Well Objects
Stages

X

Processing Properties

< Back H Mext =

Configure Formation Tops, Packers, Sleeves and Plugs...

| Exitsewp | |

Skip

Apply

Figurel-15: Import well objects to the corresponding well

When done, click th@ext > button.

1 Add stages (optional)

Stages can be addedtinis interface if needed. This tutorial will add a stage at a later time.
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-
Frac Manager Setup M
& Treatment Well: | Treatment_wellpath V]
Wells
{ Stages @ [ Add Stage ]
DEFALLT STAGE
Tools [ Add Ref, Downhole Array ]
= [ Add Shots |
Shots
gi [ Reset Stage ]
Logs DEFALLT STAGE
E Feference Array: Monitoring_Receivers.cav
.
Well Objects Downhole Shot Upper MD Lower MD
PerfS01P01 13040.0 13040.0
‘ ’ PerfS01P02 13000.0 13004.0
PerfsD2P01 12900.0 12904.0
Stages
Processing Properties
< Back ][ Mext =
Configure the Stages...
| Extsenp || ske Apply
Figurel-16: Add stages for data acquisition and processing
When done, click thd&xit Setup button and you will see the previously imported objects are listed in a tree

structure as shown below.
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Frac Manager

e

Global Coordinates Reference Position

Morthing = | 0 Easting =

Well Data View:

0

Depth = | 0

Depth Label: Depth

BE_ Treatment_wellpath
L well Trak

-E3 Calibration Shots
-E3 Downhole Arrays
(-3 Well Logs

¢ -3 wel Objects
BE_ Monitoring_wellpath

[#-00 Downhole Arrays
----- £ Wwell Logs
----- 3 well Objects

Stage Data View:

Right dick in Well Selection Pane for options. ..

= Q_ Treatment_wellpath
[ DEFAULT STAGE

=~ Calibration Shots

PerfS01P01
Perf501P02
PerfS02P01

Calibration {Reference) Downhole Array

Right dick in Stage Selection Pane for options...

[ o

J [

Processing Properties

] [ Cancel

Figurel-17: The imported objects are listed in a tree structure

The imported objects are now visible in 3D visualiser for review.
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| Adjust Camera Rotation
Acimuth
{
oip

onitorin \_EECEWEIS_HBL
onitorng_Feceivers|

reatment_wellpath_Gamma Log E:gg:y:;z—ggg
Recevers_005

'eifS02P01

onitoring_| eceivels:HB
onitoring_H eceivers_|

elfS01P02
erfSO1POT
I

50

4
500
=R

Figurel-18: The imported objects are visible in 3D visualiser

1 Import Geometry: the simple way

Use Array Editobialogto import sensor array when Frananager is unavailable. The geophone coordinates and
its orientation must be calculated before importing as default receiver array.

1.2.2 Step 2- Data Import andHarvesting

In this step, we will harvest (trigger/leach) continuous data stream and store the discrete events as ESF files. The
function used here is named "streamer leach". Note this function is not available in-lritite

1 Set processing parameters

Follow the 3 steps outlined in the figure below to set the processing parameters in Processing -Sefimmpicking,
SourceVectorsand Channel processing talin the tutorial PCHile.
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r v - -
InSite Processing Properties I Y tnsite Processing Properties S Y e Processing Properties o
Auto-ping | Source Yectors | Channel Processng | FFT Properbes | Locater | |+ || | [Autopading | Source Vectors | Grannel Processng | 77T Properties | Locater [ 52 * |+ | || [Automadng [ Source Vectors | Chamel rocessing | FT sropertes | Locater [ 541+
Settngs ViFiter =l [ Fiter seltings
s Yoo Fiter, Recoiver and Channel Setergs
3 ver
71Uk Anslybic Erveiops n RMS [ ke Ootmised Piding |¥! Autoprocess Source Vectors Linearity Threshold (%) = 55
VA [¥Ax Rotation Window 1o Pick Rotaton Frant Window = 10 e Defack K Rt $52)
7] Alow Pwave Autopicing use fist peak in the autopick fnction v —_— Filter Type: v [ 2pass
e Rotation Back Window = 5 .
Sadcwndow Length = | 60 Frontaandow Length = | 5 " I Low Frequmcy Qutoff = 5 Figh Frequency Cut-off = 80| !
: 2 S-Wiave Settings ) o
Picking Thresholé = Min, Pesk-to-Pesk Ao = ] e . © Linear S-wave polwisaton ' Fiter Order (Pokes) = 4 %Riple nPassband = 0 |
LI Pk Pavave From 5-viave ¥ FxRot Win to Pick @ Elpecal S wave polarsation NE. & drogh mu’f"f“
° Max. tme back from S | 0 | Mn. tme back from & b et dite
4 5 Back Windew 15 Front Window
Fiter 2 Default Parameters (Hz)
Sawdve § . . Linesrity - Maemum plunge ,
V] Alaw Swave Autopiciang [minpdnn-npﬁﬁn«m v Thresheld (%) (deg) Fiter Type: | No Fiter v 2pass
Back-vindow Length = 20 Front-window Length = | 10 Array Polarication Settngs o Frequency Curoff = g | 1aan Frequs £-off < 1000
Picking Thrashoid = 2 Mn. Pesc-toPeak Amp = O Use Amay Folarisation Fre— — itmr Crcer (Foks |4 | oeRipels nPasstend = [0
I Autopick S-waves before Psaves [ Reverse S-wave piding i s
) 0 | Feant wirdor ) [ e Phase Rotation Filtes Parameters
7] Aow S-wave oick in whole trace &
e Vit | Apoly phase rotation fiter an reeding Phase Rotation Angle (deg.) = 0
7] Ao Automatic Ampiitude Picking [T use velodty-window Picking 9 | s i 0.9 | Ak \Wavedarm Parameters
" Narmaize Piding Functions 7] use Waveform Vualser Window Tveshod: 0,001 SearchMode:
Veloaty indew Picking Parameters
Fe i fidseny= a0 Eaidva W vy om0 Perform decorvoution sutomabeally on resding
- chy =250 ave Mo Yelociry = 3500
I e T o) (o J [ ooy I e T

2

Figurel-19: Enter the processing parameters to the tutorial PCF

 Setlocation parameters

In order to trigger and locate events at the same time, we set the locating parameters as shown in the figure below.
You can access the interfarem Processing Setting

- > Locater
r "
InSite Processing Properties “ p— = 3 -
Auto-picking | Source Vectors | Channel Processing HMAA@V;‘[' - o)
| o 0 i twg 40w WO Cobterh s 190
Scwry Agwite Oty = tavg TR w TR Cogamts 1%
[cowLAPsING GRID SEARCH v [ setmgs | = - Owh 0% w9 capeme 3
o Desres Resamen « X Cotworghume « 2
Veloaty Structure gt a0 6 Sairch Algariters Cager gt Orty [
) 1 en . 1 7 adon 3 93 10 b used withnt ¥ 0O i
Homogeneous-Isotropic Settings
[ ') [ Voe Outie Joenthasen. ArvaBrw Pecr x4
Vv P S Vedon W Rt e XY P Ll o
[PMNWMM 'J P - »
W rrmwcwse & PlmmevcwAngte | . » 2
| mmm.@ Working Time Units = | Seconds. = M 3 Sorce v e © 3 Source ecks Weght e & N s P ST r—
- ' e
o S0is Yean o e e
Minimum P-wave Arrivals = 6 Mnimum S-wave Arrivals = 6 et e Coumand A % =
na - -
Maximum Residual (Working Time Units) = 0.005 - : ‘
V] Display theoretical mes for ol nstruments |
[Start st a user-defined positon - ‘ CE( omem ] |
User Defined . - ot
Rart Position at 1 20.7320 14,303 373.84 L[t | -
4 e
. P iy 0N TR € Wity (M) M08 —
r ot s attwaton UM ke o 22 Y. % T @ e e
Browse | ety ok s ot ~
Source Parameters |
[V Calatate Automatic Source Parameters oot v
T Xl ) Pa i Doany e
|| Always calculate source vector at the start of a manual location Tine Cegonaont
|| Enable parallel processing C [ ———
=3 == e

Figurel-20: Enter the locater parameters to the tutorial PCF
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1 Set harvesting parameters

Createtwo newfoldersESRndBSFat the samelevelasRaw Data . Setthe harvestingparametersshownbelow.
Thedetail of thisinterfacecanbe foundin Streamern_each Pleasenakesurethe directoriesfor raw data, ESRNndBSF
arecorrect.Specificailyhe rawdatadirectoryshouldoeyour_path \ to \ QuickStart \ Tutorial -

_1.1 \ Raw Data \ , the ESHdirectory shouldbe your_path \to \ QuickStart \ Tutorial_1.1 \ ESR
andthe BSF directory should iy@ur_path \to \ QuickStart \ Tutorial_1.1 \BSRH .

r N
Leach B
Streamer IAutoLeach l
Search Directory IF = = J 2 (3
ull Real-time Operations S
C:\Projects\InSite Tutorials\HF \Raw Data\ Browse
Proj v v :J Directory Free Space
ESF Storage Home Directory - the ESFs will be stored in sub-directories of this Search = 353,336,926,208 bytes
C:\Projects\InSite Tutorials\HF\ESF\ Browse
ESF Storage = 353,336,926,208 bytes
BSF Storage Home Directory
C: Projects\InSite Tutorials\HF \BSF) BESISSE SEY A A28 LT
Acoitont xametess Disk Space Critical Level (MBytes)
Trigger Method = |Picking Algorithm v]
100
2.5e-00¢ Trigger Ratio = 0.5 v
Window Length = 250 Trigger Instruments = 6 Search-Import Specifications
Waveform Length = 1024 v Timed at (seconds) D
[ Time Window Start time: Split Components by
| Date Window End time: 03/2019 00:32:19 =
> Auto Save PCF at [5Minute: v
Reset Date Time Index File ooo
Click on "Start Leaching Data" to begin data capture...
Data Properties §
File Format Type = |MIRF ~ 1

| Settings 3 Hours 5 0

On-ine Processing
|V Automatically process data during import [T]Record hits to text file

["]1gnore invalid files on search-mport ["1Record events to CSV

Trigger Settings (Picking Method)
Back-window Length = 30 Front-window Length = 10
Picking Threshold = 1.5

Configure Reporting Instrument Triggers Templates l Audio Settings ‘ ‘ Start Leaching Data I

[ Show Watch ‘ ‘ Alerts ’ 1 Manage BSFS J \ Waveform Watch ] [ Shut Down ]

Figurel-21: Enter the harvesting parameters to the tutorial PCF

1 Startleaching

Once the processing, locating and harvesting parameters are set, we are ready to trigger events that meet the triggering
criteria.

ClickStart Leaching Data . A message will pop up reporting the number of new files detected. Usually here
first time users would see some strange issues due to inappropriate setting. Please double check if the folders exist, delete
all data already in th€CFile and clickManage BSFs to make sure the information is empty as shown below. If not,
please delete the BIF file and cliiset . Refer toBSF ESdhd Waveform Settings for more details.
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BSF Management . - - - - - - g
Last BSF Read
BIF File: Index: 0
BIF Filename Older Index BSF Path
Delete |
[,
!
|

1 Leaching result visualisation

Figurel-22: Make sure there is no information in this Dialog

Leachinganbe performedin the background After youstart leachingsuccessfullyyoucanminimizethe leaching

interface and switch to 3D visualiser to view the results in real time as shmmlow.

# InSkte Selsmic Processor (x64) - Solution.pcf

Fle Vew Scene Mode Help

]
A ie XA B-AVEEL® goleds ok (1 iy VR = §H ®
| 3m0
Data Visushser
750
3000
%50
o
3300
up
e
4000 .
E
4050
w
4100
as DOWN
20 ®
=0
| 200
Tiormation Ear B
e — T~ RB B s 124 2512002 25112002
Gloval Button — | Drawing Watis 57000 ™ e T T — VIS of 103, 1.0320005) 1720000 [ n L ol suw iz
Figurel-23: Events will be located in real time
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1.2.3 Step 3- Velocity modelcalibration
InSite provides two different methods for velocity calibration:

1 Layered velocity model calibrated by known shots. This metisodormally used in fielécale microseismic
monitoring.

1 Time-dependent velocity model calibrated by ultrasosiervey.This method normally used in laboratory acoustic
emissionmonitoring.

In this tutorial, we demonstrate the first method. The workflow of tekecond method can be found in Velocity
Surveying.

First of all, we need to import calibration shot. The perforation da8tFile is provided in the tutorial directory and the
component inPCFHile is named perf. Select this component amght-clickon the event fiot the component) and select
View Waveforms .

2 Components Loaded 1 Events Loaded from Component perf
MName Enabl.. Date Time ME  ML.. Type Num... Date Time LocalTime Label
0 2002112517 ¥ 25-11-20.., 171%:58 0103 0022

& perf v 20-11-19.. 00:00:02 0001 0001 EitEventBopethies
View Waveforms

View Mechanism

Event Type ... 3
Enable Event

Disable Event

Delete Event

Mowve Event

Copy Event

Merge Selected Events

Cancel Event Location

Auto-process Event

Export to C5V (Instruments)

Update Receivers in Event

Update Shot/Transmitter in Event

Figurel-24: Select to view the waveforms to doulgleeck the ESF file is recognized

If you see an error message saying the waveform is not available, delete the perf component and follow the figure

below to import the ESF file. Note the perf ESF file is stored under
path_to \ Tutorial_1.1 \ Solution \ perf \.
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) - Tutoneild.pcf

mject Toch [vents Dpom lelp

] i Tl e o,
;]E! AT SR A=
1 Cermp it Loaded 1 Evertte Losaded from Compenent perf
\ ‘ .
B Data Management Dhalag Fow = » S —
Jat= Visusboer \J
J Ui thes alkog how 1 ipale e Cormprrent dATa that s comaned 0 e Iregert rocer e fiv Coepenent perl:
| e Bxvemel rgart ] | Datarroperses | Com Desstares | [ — -
Orecory Ci'Projects PrGte Tutorils 057 (perf|, —a:‘l
Sop 12.3 Welooty madel calbrananiftsnsl 2.3, 1 fokition Perfs £3| [_,..,,... |
Componert Pogton = -9.%e+400
AutormeSdgly comvert saw waveforms o T format
E5F Strage Moalatsle dek epace for ESFe:
CrProjactsnSte Tutnss 55 trowee | —
2! Sxre BSF5 in Component dcdmied sub drectires of the “ESF Storage Dvectory” Ok 5pece Crtcal Level (MOytes) = 100
Avndsbie cata in Inport Drectory: Avalable data to selact for mport: Sroject Components:
L Sm— [ oot recoren | [t | [ 5 e
wefomn-Noveous ~L5] owrf1} 0001.0¢ | part 0001 asf { —— | = o
B - _'».‘ »INEOAT >
20 Vissshser
Mechaniss
Figurel-25: Import per shot

We now need to create a stage. Enter framanager by clicking Setup global button, in the right lower p&igige

Data View
are ordered in the operation order. We will later selectAdd Calibration
Array...

right-click and selecAdd New Stage...

,Add Calibration Shot... and so on.

from the pop-up menu. Note that the items in this menu
(Reference) Downhole
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Well Logs | |
In}ﬁ':ﬂ?iﬁ;i Add New Stage ..
'[;n‘laelilL;'rar:tn s Add Calibration (Reference) Downhole Array ...
Downhole A Add Calibration (Reference) Combined Array ...
Well Logs Add Calibration Shot ...
Vil Objects Set Project For Calibration Acquisition
Calculate M5 Receiver Array from Calibration Shots ...
Edit MS Receiver Array
Set Project For M5 Acquisition
View:

Edit Stage Properties ... L

—] Set Stage as Active
satment_wellg

; DEFAULT 5T| Reset Stage

-3 Calibrati Delete Stage

-0 Calibrati

~E3 M5 Com Delete Calibration Shot

EEELTE Delete All Calibration Shots
Reset Calibration Shot

Locate Calibration Shot

Show Receiver Array in Location Visualiser

Show Calibration Shots in Location Visualiser
Copy MS Receiver Array from Stage ..

Calculate Velecity Model from Calibration shots ...
Delete Velocity Model

Set Velocity Model for MS Location

Launch Wavebuilder... [

Add MS Components ...
Delete M5 Component

Display Treatment Data ...

Figurel-26: Create a stage

Now we are ready tealibrate a layered velocity model.
1  Manual calibration of layered velocity model

Rightclick onCalibrate Velocity Model from Calibration Shots... in FracManager as
shown in the figurebelow.
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| Frac Manager

Global Coordinates Reference Position

Morthing = | 0

Well Data View:

Easting = | 0 Depth = | 0

BE_ Treatment_wellpath
L E well Trak
- Calibration Shots
----- 3 Downhole Arrays
H-£3 well Logs

i E-03 well Objects
BE_ Monitoring_wellpat!
----- El wel Trak

----- £ Calibration Sho
-3 Downhole Arra
----- B3 well Logs

----- (1 well Objects

Stage Data View:
B@_ Treatment_wellpatf

BB Tocrauir sTac)
Calibration
Calibration
B3 MS Compor]

Add New Stage ...

Add Calibration (Reference) Downhole Array ...
Add Calibration (Reference) Combined Array ...
Add Calibration Shot ...

Set Project For Calibration Acquisition

Calculate M5 Receiver Array from Calibration Shots ...

Edit M5 Receiver Array

Set Project For M5 Acquisition

Edit Stage Properties ...
Set Stage as Active
Reset Stage

Delete Stage

Delete Calibration Shot
Delete All Calibration Shots
Reset Calibration Shot
Locate Calibration Shot

Show Receiver Array in Location Visualiser

Show Calibration Shots in Location Visualiser
Copy M5 Receiver Array from Stage ...

Calculate Velocity Model from Calibration shots ...
Delete Velocity Model
Set Velocity Model for M5 Location

Figurel-27: Calibrate velocity menu

Right dlick in Well Selection Pane for options. ..

As this is the first model we will create, we clselect Layers Graphically , as shown below
r -
Velocity Calibration
Input
| | Browse |
Initial Model Spedfication
Import from Ext
Select Layers Graphically Select Existing
Equal Thickness Model
# of Layers Top Depth Bottom Depth Minimum Vp
3 2000 Q500 10000

Figurel-28: Open the velocity calibration interface
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Manuallyaddlayersbasedonthe welllogs.Thedetailscanbe foundin Useof Sonid_oggo PickanInitial Velocity
Model

Savethis modelasthe initial velocitywe will usefor velocity calibration.

Displaythe soniclogsand manuallyadjustthe valueof eachlayerto makesurethe theoreticalarrivalsmatchthe
waveformfor both Pand Swaves.SeeManualCalibrationfor more description.Todisplaythe theoreticaloverlay,a
few methodsone canuse. Seta userdefined position asthe perforation shot positionin 3D visualiserseeOverlay
barsin EventViewButton bar Operationsor setthe eventtype to be shotand enter the shot positionby right-click
on theevent-> Edit EventProperties.

It is recommended to adjust only the layers covered byrdnygpaths and leave other layers not changed. In additton,
to makethe velocity valuecloseto the soniclogsasmuchaspossible.

Once satisfied with the match between the theoretical arrival and the wavef@mamethe model and move onto the
automatic velocity calibration.

Automatic calibration of layered velocitymodel

Enter the same interface as shown in

Figurel-27.

Select the velocity that has been calibrated manually in the previous step. Note, manual calibration is not a requisite for
automatic velocitycalibration.

Setparametersfor eachlayerfollowing the sectionof Automatic Calibration.

Click start will launch the calibration. The total computing time will depend on the number of |&yerecommend use
automatic calibration for 3 to fayers.

Uponcompletion,the theoreticalarrivalsand the pickswill be displayedon multiple popup windows.

1.2.4 Step 4- MicroseismicWaveform Processing

Once ve have calibrated the geophone orientation and a veloaitydel, we are ready to processmicroseismic
events.

You may remember in Step 2, we did triggering and online processing at the same time. The processing parameters
may not be optimal and in thistep,we need to fine tune some processing parameters for better result.

InSite provides 3 ways of processing:

Automatic processingor batch processingthe proceduresare definedin the auto-processorby users.
Online processing: process the data while triggeringonline processing, procedures are not specified by
users and determined by the type of daatomatically.

1 Manual processing: each step of processing is conducted by users. In this step, we will introduce the
automatic processing and manuptocessing.

f
1

Adjusting processing parameters

Rightclick on someventthat was not located successfully. In the example shbelow, event3 is notlocated.

103 Events Loaded frem Component 2002112517
Type Mum... Date Time LocalTime Label Enabl.. MNorth  East Down Un.. LMag Wavefor.
@ Eve.. 0001 25-11-20... 17:19:58.0094930 17:19:58.0094990 f_004508.rcd
... 0002 25-11-20... 17:20:00.0809990 17:20:00.0809990 f 004508.rcd
.. 0003 25-11-20.. 17:20:07.1939990 17:20:071939990 f_004510.rcd
... 0004 25-11-20... 17:20:10.0022491  17:20:10,0022491  f 004511.rcd
... 0005 25-11-20... 17:20:11.5137490 17:20:11.5137490 f 004511.rcd
.. 0006 25-11-20.. 17:20:12.3402490 17:20:12.3402490 f_004511.rcd
... 0007 25-11-20... 17:20:32.0795000 17:20:32.0795000 f_004516.rcd
... 0008 25-11-20.. 17:20:57.5332500 17:20:57.5332500 f.004522.rcd
.. 0009 25-11-20.. 17:20:58.0860000 17:20:58.0860000 f_004522.rcd
... 0010 25-11-20... 17:20:58.7432500 17:20:59.7432500 f_004523.rcd
.o 0011 25-11-20., 17:20:59.9360000 17:20:509360000 f_004523.rcd

2
=4
=z
:Z
=z
=4
=z

>

7 4 - - -
3 3 15 8 8

ECT R

00 11 63

% 15 - - - - |
7

3 M

3 7 - - -

% 32 16 8 3

3 1. - - -

% 2 18 17

-6.0537 -102756 126789 100 00570

12608 175141 131263 100 00116

-59.331 -91.081 126500 100 -00..

m

RN RN BN SRR
RN BN NN
S & &6 &8 bid & e

-30806 -157.970 127065 1.00 0203
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Figurel-29: Someeventsare not locatedin the triggeringand onlineprocessingtep

Thereasonis that the auto-pickingalgorithm failed to pick the P-wave arrival. Seethe figure below.

"Event Navigation Bar
[zonz1 125 ] 81| A |3 251120z 1720001774 7] [E | [Event jﬁlil > | P ||array fiter off =] | =l Elf

& &
F'Nz. SNZ.
O O HRA A sl B L A b el B it s B
O O w A T TR Ty A R | P A ‘.—-v G\ vr\y '-"y'.v W .Il_;... o -.-r- ¥l ._"-;.--vg.-.r

I :
O O 1F 'w"s'-v‘s-'f'-"-'w‘l%'v EE VAT B I e A Y o
® O 1=5 i i .
U i &
OO 5 g : ' :
li-s 5 i I i : i :
OO = e
] ™ v-E— e R l'"""rt"l 1"-'\'11 =
=11 o " ; : i
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st dpof PR RN BAMAMIAA A A doms- st it

: : i‘ : : : :
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Time [mg]

Relative Pozition

e T R e T e A =i

Figurel-30: Incorrect auto-pickings

Toadjustthe first arrivals,userscould either useDraw P Arrival Pick Moveout orDraw S Arrival
Pick Moveout or Add P Arrival Pick or Add S Arrival Pick to manuallyadjustthe first arrivals.
Shotcuts Shift  + AandShift  + Dareusedfrequently.
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L T

Zoom Out Time Ctrl+0

Show All Instruments Ctrl+1
Sort by Theoretical Times

Add P Arrival Pick Shift+ 4
Autopick Next P Arrival

Delete P Arrival Pick Ctrl+Shift+A
Draw P Arrival Pick Moveout Shift+Alt+P
Add 5H Arrival Pick Shift+D
Autopick Mext SH Arrival

Delete 5H Arrival Pick Ctrl+5Shift+D
Draw 5H Arrival Pick Moveout Shift+Alt+5

Add 5V Arrival Pick
Delete SV Arrival Pick
Crraw SV Arrival Pick Moveout

Triaxial View... DI Clk
Store Rotation Data

Clear Stored Rotation Data

B e T R |
Figurel-31: Manual picking options

Clickthe location button to relocatethe event. Thiseventis thus relocatedmanually. Youmay want to repeat this
procedurefor all other events.Tips:youcanrepickallfirst arrivalsonly without clickthe locatebutton. Atthe end, you

can use autoprocessor to batch processing all events. For the batch processing, the details can be Auit at
Processing

Other parameters can also badjusted. For example, the source vector time window, apitking parameters, or
parameters inlocater.

This step gives you sonflavourabout how tedious the processing can Balvanced locating method suets sourcescan
has been developed to automate this process to a certain degteeiever, athe end of the day its thesoleresponsibility
of the processorto ensurethe quality and the reliability of the processingoutcome.

1.25 Step 5- Sourcemechanisms

InSite providestwo advancedmethodsto calculate source mechanisms:moment tensor inversion basedon
amplitude and composite moment tensor mechanisminversion. The former is useful with adequate azimuthal
coverageandthe latter is designedfor singleborehole monitoring or similarscenariosvhere azimuthalcoverageis
limited. In this step we will introduce both methodsriefly.

f  Full moment tensor inversion

InSite provides a full module to do moment tensor inversion. The details can be found at Source MechauliSine
full moment tensor is inverted based on the amplitude recorded by single componergxat)ior three-component
(triaxial) sensors.

For triaxial sensors, you can manually pie8H and SV amplitude in-akial view by rotating the waveform to Event
Defined Rotation. Here we use the automatic picking from the batch proces$imgls -> Launch Auto -
Processor . Add Autopick of P, SH, SV amplitudes (Req locations) (see AutotiyProcessing
and figure below) and then clicktart
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7

Auto-Processing Dialog Box g

hoose your processing options:
ote that some processes are not available if the configuration parameters are not set -> see Processing Properties

Available Processes Chosen Processes

Cancel P Picks A Autopick P, SH & SV Amplitudes (Req. Location)
Cancel S Picks B

Auto-pick Event ’ - |

Get Pick Velodities
Source Vectors Only
Locate Event

Get Peak Amplitudes £-Remaove
Filter on Parameters

AutoWrite to ATFs (Raw)

AutoWrite to SEGY (Raw)

AutoWrite to SEG-2 (Raw) -

| sae || st | swp || Close

Figurel-32: Use autoprocessor to automatically pick P, SH and SV amplitude

Set the moment tensor parameters under théechanisms tab as in figurédoelow. See Parameter Setting Interface
for details.
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InSite Processing Properties lﬁ
Relative Location | Mechanisms | Spectral Picker I Synthetic Waveﬁ;rmsl A I
’Homogeneous—lsotropic - ] [ Settings ]

MOTE: Coupling Weights should be applied to the "Gain" setting in the Receiver
Properties. The Dominant Frequency used in the Anelastic Attenuation Correction
is also obtained from there.

Distance Units = Condition Mumber Limit 1000

Select Amplitude to Use: [Romted P-5H-5V Waves Time Domain v]

Apply a Free-surface Amplification Correction {Aki and Richards) to amplitudes

Treatment of Uncertainties (values are percentage errors in corrections)
Anelastic Attenuation = 5 Coupling Weight = 10

Geometrical Spreading = 5 Free-surface Amplification 10

[ wirite information to Report File (RFT)

Browse

[ O J[ Cancel ] Apply

Figurel-33: Set the parameters for moment tensor inversion

Click theSource Mechanism button in the processing bar to calculate the moment tensor. The followiiadog
will pop up with computationresult.
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7

7 B
Source Mechanism Inversion Results @

No report file has been written!

= SOURCE MECHANISM INVERSION AND FAULT PLANE SOLUTION RUN =
Processing Event 2 (25-11-2002 17:20:00) in Component 2002112517 with 33P and 33S
Processed Mon 02-12-2015 14:35:52

L] »

Event located at N= -6.054 E=-102.756 D=12678.919 with units ft
Using rotated time domain P, SH and SV amplitudes on Multi-channel Instruments

‘ Uncertainty constant for amplitude comections = 15.8% |

Total number of amplitudes for inversion is 21
Problem is overdetermined - everything is wonderful!

Amplitudes prepared for inversion:

C/1 Phase Raylen Raylnc RawAmp %N:S  Comection ComectedAmp %Uncer.
1 P 43892 601 1.7%e-003 76 3.48e+002 6.22e-001 175
1 P 43892 601 1.79%-003 76 3.48e+002 6.22e-001 175
1 SH 43892 601 3.12e-003 65.9 1.09e+003 3.42e+000 67.7
2 P 44043 602 -5.48e-003 56.6 3.50e+002 -1.92e+000 58.8
2 P 44043 602 -5.482-003 56.6 3.50e+002 -1.92e+000 58.8
2 SH 44043 602 -3.89e-003 305 1.10e+003 -4.30e+000 344
4 P 44640 606 -8.54e-003 55.6 3.57e+002 -3.05e+000 57.8 =
p P AAG AN BN& .9 RAa.Nn2 RR G 2 F7a.00? -2 NRa.NNN R7 9

[\ﬂsualise Mechanism ] Close

l - _ __am = i B E——— S 3 I T L e I [ B 3 -

Figurel-34: View the moment tensor result

Click theMechanism global shortcut to enter the beachball view or click View Mechanism button. The Visualiser
interface will bedisplayed.

For uniaxial sensors, Allow Amplitude Picking is not enabled in the Autopicking tab, you must manually
pick the amplitude folP and/or Swave(see the figure below) and follow the same procedure.

|Channel= 1:RMS =0.00111; 5:M = 0.0;Sensor (WE.D)=( 20,0, 0.0, 20.0); | L
P=94.4000 F4=357.4000
0.00711
N Fe ¥
C=1CI51%)-L
<5

ﬂ Al

|

Walts, W

-0.00711

D.DDD—I Time, ps }T‘}HDS.SDD |
Figurel-35:Pick amplitude of Wvave from uniaxial sensor. Note SH andngWVe amplitude can be picked in a
similar way

We can calculate the moment tensor for all everfisols - >Launch Auto - Processor , add Get Source
Mechanism , and clickStart . After that enter 3D visualisation, change display symb&eachball  and you should see
events are displayed in 3D beach balls.
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Scene Properties L X|
Events ITime ] Camera] Colours | 3D Grid | Objects | Collapsingl Clustering I
Symbol Type: Symbol Quality:
Beach Ball =

Sphere

Error Ellipsoid n 1 10
(Component Symbol
Event Type Symbol
DFN Plane
DFN Disk |
Colour Map
ILDcation Magnitude ;] Defauk =
I User defined limit I Reyersestale

Magnitude minimum = -0.62972  Magnitude maximum = | 0.070700

[ Size Scale
[ constant size =l I~ Reve
I™ User defined limit

Magnitude minimum = 0 Magnitude maximum = | o

Perfs
’7 IDownwavd Triangle x| SymbolRadius = |5.835 m ’
[ Sensors
IDownwavd Triangle L] Symbol Radius = |5 m J
OK I Cancel | Aoply |

Figurel-36: 3D Beachball display

1 Composite moment tensanversion
Due to the limited azimuthal coverage from a single borehole, large uncertainty is expected from the moment tensor
calculated in the above method. Here we show how to compute composite moment tensor by assewensdl havehe
same failure mechanism. In practice, you may group events by time and space and perform multiple composite moment
tensor inversion for eactyroup.

1 Enter 3D visualiser and selddSDFN Generator

2 Accept the default parameter setting, cligun.

3 The buttonShow Amp. Ratio becomes activated. Click it
4 Youwill see the panel for manual adjustment. For details, please see here)

5 ClickSave Global button and enter 3D visualiser to view events by beachball.
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X

Events | Time I Camera | Colaurs I 30 Grid I Cbjects I Collapsing I Clustering I

Symbol Type: Symbiol Quality:
Eeach Ball j —

Sphere T T '
Error Ellipsoid
Component Symbol
Event Type Symbol
DFM Flane

DFM Disk.

Calour Map
ILocatlon Magnitude j IDeFauIt ,l
™ User defined limit I | Reverse scale

Magnitude minimum = I -0.62972 Magnitude maximum = I 0.070700

[~ Size Scale

|Constant Size =l I | Reverse Seale
™ User defined limit

Magnitude minimum = IU Magnitude maximum = Ig

Perfs -

IDownward Triangle j Symbal Radius = |5-835 m

SEnsors
’7 Iannward Triangle j Symbol Radius = |5 m ‘
QK I Cancel | Apply |

Figurel-37:3D Beachball display using MSDFN. Note the difference from full moment tensor inversion

1.2.6 Step 6- 3D Visualiser

InSiteprovidescomprehensive3Dvisualisatiornto assistinterpretation of fracture propagation.See3D Visualiser
for details.Inthistutorial wewill exploretwo functionsincludingdisplayingeventsbydifferentcolourandsize scales and
play events as a function agime.

1 Display events by different colour and size scales

Enter the 3D visualiser and cliekoperties . In the tab ofEvents , display theeventby sphere  symbol type, and
colour scale byime and size scale kgignal - to - noise ratio (see figure below). Now you will be able to tell

when and where a good qualigventis located. For automatic processing, this is a good tdamphasizegood quality
eventsto revealmajor failure zones.

Scene Properties x|

Events | Time | Camera | Colowrs | 30 Grid | Objects | Collapsing | Clustering |

Symbol Type: Symbol Quality:
——{———

Symbol Radius = | 5.57 m

Ellipsoid Display Mulkiplier = | 1

[~ Colour Scale

Colour Map
ITV"E j Default =
I™ User defined limit I= Reverse Seal
IMagnitude minimum = 0 IMagnitude maximum = IEI

[~ 5ize Scale

IS\gnaI ko hloise Ratio j ™ Reverse Geale
I™ User defined limit

IMagnitude minimum = 0.90949 IMagritude maximum = I 09,0744
Perfs
’V|Downward Triangls =] symbolRadus— [s835  m

Sensars
’V|Duwnwardmangle | Symbol Radios = |5 m ‘
0K I Cancel | Aoply |

Figurel-38: Colour scale by time, size scale by signal-to-noise ratio

wNow switch to theTime tab and set the parameters following the figunelow.ClickOK
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r 5
Scene Properties Lé]

| Events | Time | Camera | Colours | 3D Grid | Objects | Collapsing | Clustering |

[Show all events v]

Time Limits for Event Data:
Time Min, = 30-11-1999 00:00:02.0

Time Max, = 25-11-2002 17:26:18.44 Auto Set Limits

User-set Minimum Time

Time, hour : min:secs = 17 ¢ 200 ¢ 0
Date, day - month -year 29 . 11 . 2002
User-set Maximum Time 1
Time, hour :min:secs = 17 @ 26 @ 46 N
Date, day - month -year 25 - 11 - 2002

Histogram/Playback Parameters
Mumber of Time Bins = 100 Playbadk Rate (hinsfzec) = 10
Time per bin is 00 days, 00 hours, 00 minutes, 04,06 seconds,

Time Bins Behind = 2 Time Bins in Front = 2

[ cumulative Flayback Transparency || Show dynamic 3D box

=]
=]

[ Ok ][ Cancel ] Al

Figurel-39: Set parameters to play events by time

ClickPlay Events button to start. Theevents will appear on screen as a function of time. The historical events will
be displayed in transparent mode and the active events are in solid mode. This is a very useful tool to undkestanel
and spacepatternsof the microseismicity.

A few other functions that are worth of mentioning include (see figure below):

1. Treatment Curveg/ou can import engineering data such as those from hydraulic fracture treatment, e.g. well head
pressureproppantconcentration, etc. Those parameters can be displayed as a 2D chart (Step 7 Parameter analysis
and 2D charting see "2D charts") and also be used to scalelaurevents. Findnore details atTreatmentCurve

2. Uncertainty: Since v3.15, you can evaluate the uncertainty uBiagesianPosterior probability by giving the
uncertaintyin arrivaltime, velocity model and sourcepolarization. Find more detailsat Uncertainty Analysis

3. Calculate stimulated volume: twwaysof calculating the rock volume stimulated by fractures, one is to fit a box
to the eventcloudandthe other is by tightly fitting anisosurface Findmore detailsat Simulated Volumes

4. ArrayAnalysisthisfunctioncanbe usedto quantify the sensitivityandthe locationaccuracyf the employed
acquisitiongeometry. Thisnformation canbe usedto assistinterpretation of microseismicloud. Findmore

details atArray Analysis




1. Quick Start Guides 35

I n Treatment curves ( Uncertainty
Displaying engineering data and Display Uncertainty from travel time
microseismic attributes and source vector residuals
i Calculate stimulated volume [» Array Analysis
| .| e
L Stimulated volume < *  Open array analysis dialog

Figurel-40: Additional functions available for interpretation

1.2.7 Step 7- Parameter analysis and 2Eharting

InSite provides extensive options to plot source parameters in figi@sthorough review on 2D chandeaserefer to
the chapter of Parameter Visualiser in the help manual. In this tutorial, we will demonstrate éWy2D charts.

Event Parameter Histogram
wFromthe global buttonCharts - > Add, then selecEvent Parameter Histogram and click OK
wDoubleclick the item will plot the histogram. Seldedit - > Properties to change the settings.

EventParameter Scatter Chart

wFromthe Parameter Visualisation Launcher interface, selecAdd - > Event Scatter Chart
and set the parameters to be signal to noise ratio and location magnitude as shown beltaiud Chart
wFromthe Parameter Visualisation Launcher interface, selecAdd - > Event Scatter Chart

and set the parameters ahown below. Double click the item will launch the plot.

Fromversion3.15,allimagescanbe exportedasbitmapfigures.Fordetailsaboutall other 2Dcharts,pleaserefer
to the chapter ofParameterVisualiser
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1.2.8 Step8 - Data and result€Export

Bythistime, you haveexported3Dvisualisatiorfiguresand 2D chartsfor displaypurpose.In this section,youwill
export quantitative information suchaswaveformand event cataloguefor further data processinglnSitesupporta
variety of data format suchas ASClformat like ATFand binary format like SEGYSEGDSEED/miniSEEC.

Export waveform

» Toexport waveform for one event, entdVaveform - Moveout by clicking the global button and makere
View - >Export Bar  has been selected.

w ClickATFto export the displayedvaveform to a file in ASCII format. In the same folder as the ESF file, you will
find a number of ATF files each corresponding to @hannel.

w ClickingMSEEDWill export the waveform in miniSEED format. In the same folder as the ESF file, you will find a
new file with same file name as the ESF file but ends with .miniseed.

Note: Thisway is to export the observed waveform to the corresponding file format. If waveform is filtered, or
rotated to P-SHSVcoordinate,the processedvaveformwill be storedinsteadof the originalraw file. Toexportraw
waveform or processed waveform, you can use the gutocessor. See AutoProcessing fietails.

Export Catalogue

Microseismic catalogue can be exported with different level of details. Make sure you Bratan Visualiser ;
the drop-down menu fromEXport  shows different ways of exporting catalogue information. SezExportsub-menu
for details.

wExportCS\EventDataFileisthe mostcommonfunction. It exportsparameterssuchastime, location,magnitude
etc for each event. Please export a file and review the content ¥oitcan open CSV file BXCEL.

wExport CSV Instrument Data File has more details than Event Data file. Each pair of source andgatered
in onerow andthe additionalinformation includepickedandtheoreticalarrivaltime, ray polarization etc.
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Chapter 2.Introduction

Principal Features

Technical support
Installation

Disclaimer

Quick Start Workflow

2.1 PrincipalFeatures

Welcome to InSit&Seismic Processor. This software has been designed to allow the user to inspect, analyse and
processeismidatain anintuitive waywhileprovidingaccess$o afull rangeof advancedoolsfor manipulating thedata.

1 All features are accessed from a single WINDOWS program making the softwafgarstly and easyo install.

1 The data management system allows the user to easily input, navigate and manipulate a complex seismic
dataset.

1 The software is designed to be versatile so that it can importwayeform file format into the management
system. This results in it being independent of the hardware acquiring the Aataseismic data catihen be
processed using the samalgorithms.

1 InSite is "scale independent" allowing the same processing functions to be applied to data reaveled
millimetres as data recorded ovedilometres.

1 InSite has a very simple file structure that wraps all parameters. This removes the need for any text
configuration or datestorage files. InSite then allows the user to export the required data into accessible
ASCII formats.

1 InSite provides functionality for both Active and Passive "Events" within the dataset thus allowing data from
a completeseismicexperimentto be stored, managedand processedn a structured manner.

1 InSiteconsistof a numberof tools eachdesignedo carryout a setof related processingand/or visualisation
functions.

1 The modular structure means that users do haieto purchase the entirgpackage butan choose the tools that
are applicable to the data they are processing and the type of results they aim to achieve. Additional tools can
be purchasedat a later date asthey are required or becomeavailable.

InSite projects can be shared with teamembers or clients for full-® visualisation and manipulation of located
Seismic/MS/AE events using the free distributable InSite available aappliedseismology.cak
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1.2 InSite-HF Quick start Example

Tool Name
Datamanagement

Main Processing Functions

Raw data input. ESF/PCF - input/output.
Management of data structure. Navigation arour
the data set and between tools. Emorting of text
file formats.

Main Visualisation Functions
Visualisation of data structure wit
event parameters

Waveform Processing

Waveform phase picking algorithms (automatic a

Visualisation of waveforms an

manual processing). Waveform filtering algorithn| frequency spectra. Waveforn
Waveform frequency analysis. Waveform moved moveout visualiser.
visualiser plotting waveform stacks and theoretig
and real arrival time curves
Advanced Waveform Advanced user functionality for manually pickil Visualisation of waveformg

Processing phase information on triaxial and quadriaxii hodograms and displacement spect
instruments. Rotation of instrument waveforms t for triaxial and quadriaxia
different coordinate systems. Single station locati{ instruments. Visualisation 0
from a triaxial instrument. Fitting of spectral modg sonograms for all instrument types
to rotated dis placement spectra. Production g Visualisation of polarisograms fq
Sonograms and Polarisograms using the FFT | triaxial and quadriaxial instruments.
MEM spectral analysis methods.

Location Hypocentral location algorithms. Relative locati{ Threedimension visualisation o

using waveform croseorrelation. Source paramete|
algorithms. Event collapsing algorithm.

locations.

Advanced Location

Source Location inversion using complex meq
Media velocity structure is defined using ane-
dimensional velocity structure with horizontal laye
WaveBuilder algorithm constructs traviésne grids
using dynamic wavefront construction. Fa
sweeping method models travel time grids by solv
Eikonal equation for a 3D heterogeneous isotro
velocity model.

3D Visualiser

Display of the event locations in a 3D sce
allowing rotating, panning, magnifying and flyir
through the scene.

w24 LIXIySaqQ FyR St
analyse lineations (fractures) and mobiliz
volumes.

Boreholes and 3D objects (tunnels/surfaces) ¢
be imported.

A playback mode shows the tirtependency of
events. Objects have time dependency to visual
site evolution.

Display of density planes within the
3D scene.

High performance accelerate
graphics for 3D scenes. Density pla|
can be created and manually move
through volume of interest. Colou
and size scaling of events by a range
parameters. Balls from Itasca's P
models can be imported into th¢
scene.

Mechanism Moment tensor inversion algorithms Fault Plane solution based on Wave
arrival polarities. Visualisation @
source mechanisms using lowe
hemisphere and HudsonK plots.

Velocity Velocity analyses using tira- flight. Waveform
crosscorrelation algorithms for higprecision travel
time and velocity calculations.

Leach Tools Automatically capture data from an acquisitiq Dialog boxes provide control function
424GS8SY YR AYLEZNI Avyi2 and feedback on data capture an
framework. Modular structure for extension t{ processing.
different acquisition hardware. Retime processing
functions supplying results for instant visualisatig
Multithreaded framework for efficient software
algorithms.

InSiteDB Allows users access to a centralised database ov| Dialog boxes provide control function

Local Area Network. ATL/DCOM technology allq
efficient communication between ‘client' an
'server' instances of InSite. Data transferred over {
ySig2N] FyR Ayaidlyate

project.

for the user to select any events fror
the remote database.
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Frac Manager

Integrated studio to manage all data for
microseismic project and guide geophysici
through the processing flow. Calibration sh
analysis for instrumentorientation and velocity|
analysis.

Dialog boxes provide contrg
functions.

Stream Visualiser

Allows users to view entire continuous data strean
plotting either waveforms or sonograms.

Waveform and sonogram visualise
with Dialog boxes providing contrg
functions.

Swave Location Tool

Calculation of waveform source vector from the
wave plane polarisation for events with noisy

poorly defined Pwave arrivals.
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2.4 Disclaimer

2.2  Technicakupport

Should you require any assistance with this software, or ify@reany comments or suggestions please contacaus

POSTAL ADDRES&Bplied SeismologZonsulting LtdSuite 2, Observer House Abbey Lawn, Shrewsbury SY2
5DE United Kingdom

EMAIL:asc - support@appliedseismology.co.uk

WEBWWW.appliedseismology.co.uk

T: +44 (0)1743 384 171

2.3 Installation

The software is distributed via our websitagpliedseismology.co.g@kTodownload the softwared 2 (2 G KS W{ dzLJL
aSO0GA2y 27F | ¢lick@ndhe veSsivraok IdSRe ybuyfdjuir€lickon the download button to begin downloading
the installation file. Note: InSite is protected by either a USB dongle or by CopyMinder, to enquire about purchasing InSite,
please contact us aasc - support@appliedseismology.co.uk or through the contacts page on our
website:appliedseismologyo.uk.

To install the software, doublelick on the installation file nameéSite - Setup - X.Y.Z - ARCH.exe, where
X.Y.Z is the version number anARCH is the architecture, either 32bit or 64bit (recommendefigure2-1 shows
the installation program. Theremay be a warningabout an unknown publisher. Pleaseclickyesto proceed.

1. In the InSite Setup Wizard window prelskext .

2. Read the InSite Licence Agreement and pleagree to confirm.

3. Read the CopyMinder user details and policy and pM&xt to confirm.

4. Setupwill checkfor VisualC++redistribute and install if necessaryvhen pressingNext .
5. Choose whether to install f@anyone using the computer orjust me

6. Select the Installation folder where InSite should be downloaded. By default this is €edtBrogram
Files (x86) \ ASQ InSite \ for32bitoperatingsystemsandC:\ Program
Files \ ASQ In Site \ for 64 bit. This can be changed by either typing indestination orbrowsing to
the appropriate directory. Clicklext'.

7. Select to enable or ndhe user access control (password protection for Administrator and other users)
8. Confirmthe Installationby clicking’Next' on the following screen.
9. ThelnSitesoftware,driversfor the dongle,and CopyMinderfiles, will now install.

10.PressFinish'on the final screento completeinstallation.
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® Insite Setup = >4
I n S lte It is recommended that you dose all other applications
before starting Setup. This will make it possible to update

relevant system files without having to reboot your
computer.

Installation Program Click Next to continue.

Welcome to InSite Setup

Setup will guide you through the installation of InSite.

ASC

appliedseismology.co.uk

Next > Cancel

> |
Figure2-1: Screen capture of the InSite Seismic Processor installation program.

Once the seup procedure is complete the software can be run by dowdlieking on the InSite icor shortcut
is already set up on the desktop.

. .

Figure2-2: Fromleft to right are InSite InSiteHF,InSiteGeo,and InSiteLablcon

2.3.1 Using InSitevith a USBDongle

If you havebeen supplied with a USB dongle, when starting pnegram,a message may be displayed after an
installationthat reportsthe donglecannotbefound. Theusershouldremovethe donglefrom the PCandre-insert after
a few seconds, at which point Microsoft Windows will automatically install the dongle drivers. If the Found New
Hardware WizardFigure2-3) starts with the question "Can Windows connect to Windows Update to sefarch
software",thenthe usershouldselectNo, not thistime' andclick'Next'. If it isthe first installationthenthe Wizardmay
request the user locates the USB drivers, which can be found in the InSite instadia¢ictory.
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2.4 Disclaimer

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows vall search for current and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows Update Web site [with your permission)

Read our privacy policy

Can Windows connect to Windows Update to search for
software?

O Yes, this time only
(O Yes, now and every time | connect a device
(O No. not this lime

Chck Next to continue.

Cancel

Figure2-3: The Found New Hardware Wizard in Microsoft Windows.
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For vesion 3.8 and older, you can check your permissions by clicking the Help option, then AboutFigsite (
2-4).
From version 3.9, the dongle permissions are not displayed due to the increased number of modules.

About InSite Seismic Processor (x64) ﬁ

InSite Version 3. 16.3-betaé

Permissions indude:
DataModule

WaveModule
AdvancedWaveModule
VelsModule
VelocityVisualisation
LocsModule
AdvancedLocModule
MechModule
StreamVisualiserModule
AEDashboardModule
ESGLeachModule
MicsLeachModule
PScan2DLeachModule
Gage1610LeachModule
CecchiLeachModule
StreamingleachModule
Milne 16LeachModule
AutoleachModule
MetworkedServiceModule
FracManagerModule
TomographyModule
AdvancedLocationVisModule
SuperlUserAccess
ParamVisModule
StructureAnalysisModule
ArrayAnalysisModule
UncertaintyAnalysisModule
SwWaveSourceVectorModule
InSiteDemoProjectModule
MultiArrayModule
AEDashboardModule

Applied Seismology Consulting Ltd
(C) 1999-2020

Figure2-4: The About InSite window for dongle protection.
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2.4 Disclaimer

2.3.2 UsingInSitewith a Network Dongle

23.2.1 Installingand configuring DinkeyServer

You need to provide the Network Administrator with the Dinkey Dongle Network Server. It is named
Dinkey Server.exe but you can rename it if you wish. It is specific to your SDSN, so will only serve products that
belong to youToinstall DinkeyServer simply copy it to a directory on the machine that the Net dongle is attacfiéds
can be any machine on the networkt does nothaveto be a network serverToconfigure DinkeyServer first run it and
then selectthe appropriateoptionsfrom the configurationdialog:

1. Choose to run DinkeyServer as an Application or as a Service (daemon under Linux). A Service starts automatically
when the machine is booted and does not require a user to be logged in for it to run. Starting DinkeyServer as a
Service is the recommendedttiag for general useAn application requires a user to be loggeul for it to run.

This may not always be the case on server machiviesmay want to start DinkeyServeaisan applicationif you
want to test it.

2. The Network Configuration section allows you to configure the network settings that DinkeyServer will use. In
Automatic mode, DinkeyServer will automatically choose the settings based on the best defaults combined with
any existing configuration settingghis is the recommended setting. Custom mode allows you to marsaelgify
the IPaddressand port that DinkeyServewill listen on.

< Under Linux if you want your daemon to automatically start when you boot up then you will need to create an init script
to do this.

Note- Under Windows if you choose to ribinkeyServer as an application and want to have it start automatically when
the user logs in, then you must create a shortcut to DinkeyServer in that user's 'Startup' folder and specify the appropriate
commandline parameters to make DinkeyServer start@ugatically.

Note - DinkeyServer will list the Product Codes for each Net dongle attached to the computer.

Tostart DinkeyServer click the "Start" button. It will then either run as an application and launch the viewer screen or
install itself asa serviceand run in the background.Youwill needto have Admin Rightsto install a service.

2.3.2.2 UsingDinkeyServer
2.3.2.2.1 The DinkeyServer Viewer

When DinkgServer is running as an Application, it will display DirkeyryServerViewer.This utility displays the status
of DinkeyServer, the Product Codes iséving,and the network users currentlgonnectedto it. A DinkeyServeicon
will appearin the Windows SystemTray.
Y
oucan also open the server's log file using thiity. The log file records important events during the running of the
serverand may needto be viewedto diagnoseproblems.

WhenDinkeyServeisrunningasa Servicejt will not displaythe viewerbecauseServicesannotdisplayGraphical
User Interfaces (GUIdjloweveryou can still use the DinkeyServer Viewer by running DinkeyServer.extheith
/viewer commandline parameters.

2.3.2.2.2 Command Lind?Parameters

DinkeyServer can accept several commdind parameters which control its behaviour. These aréodisws:

Command Description

Is Configures DinkeyServer to install/run as a Service.

la Configures DinkeyServer to run as an Application.

q Quietmode. Only displays errors.

/u Uninstalls the DinkeyServer Service and terminates the DinkeyServer viewer.
It Stops the DinkeyServer service and terminates the DinkeyServer viewer.
/showconfig Displays the configuration information (e.g listaddress, port). Linux only.
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Iviewer Just display the DinkeyServer Viewer.
llogfile Just open the DinkeyServer logfile.
/listen=IPADDRESS Sets the IP Address on which DinkeyServer accepts connections (replace

"IPADDRESS" with your chosen IP Addr&ssjvould only need to set this if your
machine has more
than one IP address.

/port=PORT Sets the port on which DinkeyServer listensdonnections (replace "PORT" with your
chosen port number).
1? Displays a help window documenting these commdind parameters.

Note: under Linux instead of using / for parameters you ufee short parameters and for longer parameters. e.¢
and qviewer.

2.3.2.2.3 GeneralNotes
Like any Service, DinkeyServer can be controlled through Windows Services Management (Control Panel
Administrative Tools Services). |

If you remove or add a dongle to the machine running DinkeyServer then you neestaot DinkeyServer in order for
it to be detected.

If youhavemultiple network cards installed on your machine then the protected program may fail to automatically
detect DinkeyServer (this can also be caused by virtualisation software, su¢MW&re, installing "virtual" network
adapters onto your systemn this case try disabling ones that don't connect to the LAN on which DinkeyServer runs.

If you update a network dongle using DinkeyChange (e.g. increase the number of network userf)inkey@erver is
running then DinkeyChange will notify DinkeyServer which will instantly update itself. In thiheesesno need to restart
DinkeyServer. If you reduce the number of netwasders,then DinkeyServer will terminate some clients if the number of
current network users exceeds the new limit.

2.3.2.2.4 Firewalls
Failure to correctly configure your firewall(s) could result in DinkeyServer being inaccessible by client machines.

o Yourfirewall must allow both TCP and UDP traffic throughtmkeyServer.

o Yourfirewall must allow DinkeyServer to accept incoming connections on the IP Address and Port that you
chose when setting upinkeyServer.

o Clientsyourprotectedsoftware)auto-detectDinkeyServeby performingamulticastto 239.255.219.18and
whicheverport you configuredDinkeyServeto listenon. Yourfirewall mustnot blocktraffic destinedfor this
address/port.

® Under Windows the listen address and port DinkeyServer is using can be found by chooqing Server Server
details from theviewer menu.

Like most server software, DinkeyServer accepts incoming connections by "listening” on a given IP Address and port. If
the machine which runs DinkeyServer also runs firewall software (either the Windows Firewahioa-party firewall)
then the firewall software will need to be explicitly told to allow the incoming connections to get thrmigmkeyServer.
i.e. you must add DinkeyServeasan exceptionto the Firewallto do this).

Likewise, if a firewall exists on a machbetween the machine running DinkeyServer and the client machines then this
will need to be configured too.

Note - sometimes antivirus programs can also include a firewall as part of the package.
2.3.2.2.5 LogFile
DinkeyServer maintains its own log file in which it records various important events during its execution. While the
server is running, all events are recorded to this log file rather than being displaysdrean. The most common reason

for needing to wew the log file is to begin diagnosing a problem.

You can view the logdfile by running DinkeyServer with the /logfile comrliarcparameter. Alternatively, you can view
it from the DinkeyServer Viewer (Windows only).

The lodfile is actually stored on disk in the "All Users" profile underDhtkeyServer/ <SDSMN- directories
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(Where<SDSMN is your Software Developer's Seridumber).

2.3.2.2.6 Overriding DinkeyServekutodetection
In very rare cases the customer may be using a network that does not properly support UDP broadcast and so your
protected programwill not be able to autedetect DinkeyServer on the network. Or, you may want to specifically tell your
client-side protected software where to look for DinkeyServer.

This is possible by creating<prodcode >.ini file (where<prodcode > is the product Code of your protected
program). This file should be in the same folder as your protected program (if you use the Shell Method) or the same folder

as the protected runtime module, e.gpwin32.dll | if you use the API method. For Linux and Mac OS X operating
systems the file is calle&kPRODCODECconf (the product code must be upper caseapd is located in the
/etc/ddpro folder. Youwill need to be root to create or modify tfile.

This file takes the following format:

00
[ddpro]
server=<ip address> :<port> OR server=<machine name> :<port> autodetect=FALSE

Where theserverkey indicateseither the ip address of the machine where DinkeyServer is locatetthe machine
name and<port>indicates the value of the port you chose in DinkeyServer. You can also optionally indicate whether you
would like our code to try to autdetect the server if DinkeyServer was not found given the ip address and port you
specified. The default value forithis FALSE. e.qg.

00
[ddpro]  server=192.168.1.4:32768

autodetect=FALSE
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2.3.3 UsingInSitewith CopyMinder
If you havebeen supplied with a licendeey,you will be prompted to enter thé&eywhen running the
software for thefirst time. Thereare two types of activation dependingon whether your computer has
accesdo the internet.

2.3.3.1 Normalactivation

If your computer has internet access, InSite will contact the CopyMinder server to verify the lkesnse
InSite requires periodic access to the CopyMinder servers to verify the legality of the software. A log of all
activity is kept in log file, called "InSlte.exe.cm.log" which can be found in the folder
C:\ Users \ SUSERNAMEAppTly Data \ Roaming\ ASQG License \ INSITE \ Win32\ cm.

Full details of CopyMinder's privacy policy can be viewed here:
http://www.copyminder.com/privacy.php . Your license key and permissionscan be
viewedby clickingthe help option then about "About InSite" (Figure2-5).

2.3.3.2 Manual activation

If your computer does ndtaveaccess to the internet, a manual ation can be performed by selecting
"Manual Activation", where InSite will provide an "Installation Code", which is to be entered into the
CopyMinder activation websiten{tp://www.copyminder.com/activate.php ), along with
your licensekey.Onceverified,copy the manual activation code and enter it into InSite to activate it. Once
InSite has been activated wizanualactivation, it willneverattempt to contact the CopyMinder servergour
licensekeyand permissions can be viewed blickingthe help option then about "About InSite" (Figure
2-5).

About InSite Seismic Processor (Win32) &J

InSite Seismic Processor Version 3.4.0.0
=¥ Product key: INSITE-J-

Expiry date: 03 November 2015 : 23:59:59

Permissions include:
DataModule

WaveModule
AdvancedWaveModule
VelsModule

LocsModule
AdvancedLocModule
MechModule
StreamVisualiserModule
AEDashboardModule
ESGLeachModule
NicsLeachModule
PScan2DLeachModule
Gage1610LeachModule
CecchiLeachModule
StreamingLeachModule
MilneLeachModule
Milne16LeachModule
AutoLeachModule
NetworkedServiceModule
ExCommsModule
FracManagerModule
AdvancedLocationVisModule
SuperUserAccess
ParamVisModule
StructureAnalysisModule
ArrayAnalysisModule
UncertaintyAnalysisModule
SWaveSourceVectorModule

Copyright (C) 1999-2014

=

FigureZ-i%: The About InSite window for CopyMinder pr(;tection.
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2.4 Disclaimer
2.3.4 User access control

User access to InSite can be controlled choosing the option during installgtinme2-6). This will

allow to set gpasswordprotected Administrator accounon first execution of InSitéFigure2-7). Please
note that the first account set after installing InSite will have Administragirts and IniBe should be

first executed by a person with these righor security, make sure that the installation program is only
accessible to administrators as reinstalling InSite will override and reset this option.

{57 InSite-HF Setup - =

Access Control
Choose whether to enable user access control

[T]Enable user access contral

If this option is selected, running InSite-HF will require setting up password-controlled
user accounts,

Accounts are managed by an Administrator created on first execution of InSite-HF

< Back Install Cancel

Figure2-6: Enable the setup of useontrol in InSite during installation

Register Administrator x ‘
Username: Administrator
Fassword: ||

Canfirm Password:

Figure2-7: Setting upAdministrator account during installation of InSite

When the option is selected during the installatidnSite will request a user login to rurhelFile menu
will includedifferent user control optiondor Administrator and Standard users stsown inFigure2-8
and Figure2-9.

The Administrator accouns set on first execution of a fresh installation ofite®y adding a password.
Passwords for InSite user accounts must followftllewing format:
1 Minimum of four (4) characters. The Administrator can change the minimum length of the
passwor Yy OS AYyAaARS GKS LINPINIY dzaAAYy3I GKS W' aSNJ
I Password must include as a minimum:
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o One lower case letter
One upper case letter

0
o One number
0

One special character (symbd)z & Z | Z P, E:,J,<EQ2.Q@ LIV.Z.§l.}.~

InSite Administrator has the option to addS ¢ dzaSNE 2NJ NBaSi
al y I 3S opSoyiin e file menu. This will launthe dialogwindow shownin Figure2-10. Adding a

new user will launch the windoshown inFigure2-11, with the option to set user name and temporary
password.

The Administrator can customislee following user account settings:
Minimum password length: minimum number of characters for user accounts passwords. The
value must be between 4 and 100
Password expiry periotdiumber of days after which users must change tpagsword. The value
must be between 1 and 1000
Maximum login attemptsnumber of attempts after which the user account is temporarily
blocked Setting the value to 0 disables this option
User Disabled Duration: number of minutes the user account is blocked aften@atkimmum login
attempts have been exceeded@ihe value must be an integer between 1 and 1000000

1

)l

dza SNE LJ aa

Standard users have the option to switch udgig(re2-12) and change their passworé&igure2-13).

|F|Ie View Project Tools Events Export Help

New Project CtrisN L
Open Project... Ctrl+0 :_
Save Ctrl+5

Save As... ]
Auto Save ¥ -2,

Auto Backup

Import VWF Data...
Autolmport VWF

Edit Hot Keys
Export Report
Reset Layout

User Management
Switch User
Change Password

1 Downhole_HF_monitoring example.pct
2 Hydrofrac_waveforms_20100309.pcf

3 C\Projects\...\hatch\cone.pcf

4 C\Projects\..\cylinder.pcf

5 importedstl.pcf

6 Di\training\..\Tutorial 5.pcf

7 06_VelocityCalibrationTest.pcf

8 CA\Users\..\Tutorial 3.pcf

9 Tutorial1.1.pcf

10 Aletsch3D_Trial_jr01.pcf

Exit

Exit Without Saving

-

Figure2-8: User control optionfor Administrator usek y

Ly{AidSQa

CAtS YSydzo
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e InSite-HF (x64) - Downhole_HF_monitoring example.pcf
File View Project Tools Events Export Help
New Project Cril+«N L,
Open Project... Ctr+0
Save Ctrl+5
Save As... Til
Auto Save > -2, 14
~  Auto Backup

Import VWF Data...
Autolmport VVF

Edit Hot Keys
Export Report
Reset Layout

Switch User
Change Password

1 Downhole_HF_monitoring example.pcf
2 Hydrofrac_waveforms_20100309.pcf

3 C\Projects\...\hatch\cone.pcf

4 C\Projects\..\cylinder.pcf

5 importedstl.pcf

6 Di\training\..\Tutorial 5.pcf

7 06_VelocityCalibrationTest.pcf

8 C\Users\..\Tutorial 3.pcf

9 Tutorial1.1.pcf

10 Aletsch3D_Trial_jr01.pcf

Exit

Exit Without Saving

e
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3D Visualiser

=4 User Management by
[
Administrator Add User
userl
Reset Password
Settings

Minimum Password Lengh:IZI
Password Expiry Period: Days

Maximum Login Attempts: | 3 (Set to 0 to disable)

User Disabled Duration: Minutes

Figure2-10: User management menu for Administratoreus
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Figure2-11: Adding a new user to InSite

= User Access Control > ‘
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Figure2-12: Switching users in InSite
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Mew Password:

Confirm Password:

Figure2-13: Changinglza Spddawiordn InSite
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2.4  Disclaimer

This technical manual and softwaaee sold to you ASS andApplied Seismologgonsulting Ltd. makes no warranty as
to its accuracy or uselNe accept no responsibility for any inaccuracy, bug, error, omission or nonconformity of this
software. Applied SeismologZonsulting Ltdaccepts no liability for any damagtkrectly, indirectly or consequentially
arising from use of thigproduct.

Applied Seismolog@onsulting Ltd. reserves the rights to this document and the software it describes. No part may be
reproduced or transmitted by any means without the prior written consenf\pplied Seismolog@€onsulting Ltd.

It is understood that, by installing and using this software, the user agrees to be bound by these terms.

2.5 Quick StartWorkflow

The typical workflow of processing seismic, microseismic (MS) and acoustic emission (AE) data is sunmttaiszed
section. Forbeginnersjt isrecommendedo quicklyreviewthe settingsfollowing the stepsin the workflow to familiarize
themselveswith the essentialfunctions. The hyperlinksare providedfor convenientnavigation.

*Quality Check

2. Data importand

harvesting 13. Catalogueanalysis

and results output

3. Trigger classification

15. Parameter

14. 3D 16. Uncertain:
4. Shots 5. Noise SRl Visualiser e SEe] analysis "
* Feasibility 1. Project : : Event charting
Study- Array .setu
design 2
7. Velocity model 8. Auto-processing 9. Manualcheck 17. Export
10. Waveform picking
18. Waveforms 19. 3D View 20. Catalogue

11, Event lecation

12. Source
parameters/mechanisms

**Numericalmodel calibration

Figure2-14: Thetypicalworkflow of processingnicroseismi@ndacousticemissiordata.

1. Projectsetup: UseArrayEditorDialogor ShotTransmitterDialogto import sensorarrayor sourcearray if
active sources are usedespectively.

2. Data import and harvesting: Udeata ManagemenDialogto import your data.Multiple data formas are natively
supported by InSite. If your data format is currently not supported, please contact usass
support@appliedseismology.cak.

3. TriggerclassificationThisisacomplextaskrequiringcertainexperienceo grouptriggeredeventsto default
type of "shot", "event”, and "noise". Sehe eventtype. For triggering, see details lreach

4. Shots: Seismic events that are generated by active/controlled source can be referred as shots, e.g., calibration
shots in hydraulic fracturing, blasting in mining, ultrasonic pulses in AE setting. For hyftesntiliing
projects, seealibration shotsFor AE monitoring project, s@aitomatic Extraction Functiores one example
of extracting active source from recordings. There are many applications after extracting shots. For example,
geophone calibrationvelocity calibration

5. Noise: classifying a trigger@yentas noise is subjective as it depends on the processor's confidence on low
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qualitysignalsTherule of thumbisthat aneventwithout visiblecoherentwaveformcanbe considered
as noise. For low quality signals with barely observable coherent wavefornsotivee scan methodight
be an option to increase the size of the catalogue. Note that noise is dynandcthe processors shdle
awareof the trend of the noisefor quality control purpose. Theadvancedvaveformprocessingools could
be useful.

6. AE/MS EventTriggeredwaveforms with signafio-noise ratio above one can be confidently classified as
events. The following steps can be followed to processidua.

7. Velocitymodel:the guidanceof velocitymodelcalibrationcanbe found at AutomaticVelocityCalibration For
laboratory AE data, please refer Welocity SurveyingVorkflow.

8. Auto-processing: the autoprocessor is to batch process all eventsAl8eprocessing

9. Manualcheck:Experiencediataprocessorsvould agreethat evenwhenthe first arrivalsare pickedwith high
accuracy and confidence, the location can only be as accurate as the velocity model. As a result, manual
checking is a critical quality control step. After batch processing, switch to the 3D visualisBitexnout
eventsthat arelocatedin areasonableegionand manuallyprocesshe rest"problematic”events.

10. Waveformpicking: For automatic or semautomatic picking of first arrivals, please sagtopicking Thedraw
arrival picksis another nicetrick you canuseto speedup the process.

11. Event location: For quick overview of all locaf@ialog please refer td_ocater Some details may alse
found inAdvanced Locatioffools

12. Sourceparameters/mechanismsSeeSourceParameterdor a quickoverviewof all sourceparametersthat
InSite carcalculate.

13. Catalogue analysis and results output: See tasks 14, 15 abdla@.
14. 3DVisualiser3Dvisualiseiisto explorethe spatialtemporalpattern of the MS/AEdata. See3D Visualiser

15. Parameteranalysisand charting: After all eventsare processeda variety of 2D chartscanbe displayedand
saved for publication or reporting purpose. SearameteiVisualiser

16. Uncertainty analysis: this is a special module built in the 3D Visualiser to enhance interpretatiom of
catalogue. Se&ncertaintyAnalysis

17. Export: See tasks 18, 19, a2@.

18. Waveforms¥Finally we areatthe stageto shareour resultsor to preparefor advancectustomizedrocessing.
There are twowvaysto export waveform. One is to do it manually for easlentusing the menu bar oBvent
View. The other method is do it automatically for a groupegents (seeAutoprocessiny

19. 3D ViewToexport 3Dview,the user can use a screen capture built in (SeeneSubMenu), or a third party
screen capturesoftware.

20. Catalogue: Almost all processed results and parameters can be exported to ASCII forriéie(&egorsub-
menuthe "The Export Submenu" fadetails).

25.1 Feasibilitystudy - Array design
Before any processing effordsray desigrshall be performed to quantify the sensitivity and accuracy ofpitee posed
acquisitiongeometry.

2.5.2 Quality check

Quality check is an advanced topic. As a rule of thumb, when the sperigdoral pattern or the source parameters
are not expected, before declaring a neliscoveryprocessors must double check their processing settings starting from
the very beginning, data harvestingsually the geophone must be rotated again, or the velocity msstalibrated with
more or less active sources. Sometimes the autopicking parameters must be adjustadafacquired on different time.

We at ASQprovide comprehensive ality checkservices on vendor processed results to make sure the interpretation is
not biased. For more details, please contascsupport@appliedseismology.co.td¢ moreinformation.
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Chapter 3.Navigation

Start Page
Global Button Bar

Hot Keys

3.1 Startpage

This page provides a quick way to gtdrted using InSite, either by creating a new project, or opening an existing
project by launching a Windows browser or by using the most recently used project&diate@-1).

D inste sesme Processor - United S LG T WS R = 1 s

File

New Project

Open Project

@ c\Data\Software Developements\Velocity Survey Auto Leach\EXPORT_ah01.pcf

(;: C:\Data\PCR\6. Tian_Testing_bl01\Advanced Location in InSite\Tian Test_20092012_bl01_ah0L.pcf

@ C\Data\Software Developements\Stimulated Volume\SWOGC_Wei201-H3 X ylocs. ) Fra s x202.pct

t: C:\Users\ASC\Desktop\Granite_Test1 030713 GWOLpcf

o

. C\Users\ASC\Desktop\delete me.pcf

‘f EAInSite Release Testing\8. Geophone Orientation Testing_bl01\Rotation Test\Calibrating Geophone Orientations_Test_bi01_eccOLpcf
‘:—f’ CAUsers\ASC\Desktop\DB Testpcf

@ C\Data\Software Developements\AE Dashboard\850 C Westerly saturated .pcf

- CAlnsite Demo Projects Setup\09 TSX AE Cluster Waveforms 69 Events\tsxclusters_waveforms_20100309,pcf

‘f: CAlnSite Demo Projects Setup\07 Concrete Bulkhead 5351 Events\tsxaeconc_20100309.pcf

Figure3-1: InSite start page.

3.2 Global ButtonBar

The global button bar allows for quick access to the main visualisers, tools, and options. The fi@atcanit can be
dockedin the top, bottom, left, or right of the window (Figure3-2).
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Figure3-2: Global button bar in the left and bottom dock positions
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3.3 HotKeys

All major visualisers, options, and tools can be launched with keyboard shaegsiThe default hot keys are shown
in Table3.1. Fora full list of default hot keysseethe Hot Keyschapter.

Table3.1 Hot keys for major visualisers, options, and tools.

Visualiser/Tool Command

Data visualiser Ctrl+A
Waveform visualiser Ctrl+Shift+W
Waveform moveout Ctrl+W
visualiser

3D visualiser Ctrl+L
Mechanisms visualiser Ctrl+M
Stream visualiser Ctrl+G
Frac manager Ctrl+Alt+F
Processing properties Ctrl+Q
Triggering (Leaches) Ctrl+Alt+L
Parameter visualiser Ctrl+Alt+C
AE Dashboard visualiser Ctrl+D
Stream Dashboard Ctrl+E
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Chapter 4.Data Management Structure

Introduction

Principal Data File Formats

Advantages of the InSite Management System

Data ldentifiers

Loading Data into InSite

Data Access and Backup

Tools Permissions

Active and Passive Events

4.1 Introduction

Seismic data sets are often large and complex, involving data from a variety of different sensors collected over periods
of minutes, days, weeks, months evenyears. Alternatively, data may be collected by a temporary, portable seismic array
that is deployed to a new position after a certain time period. Regardless of the nature dathset the ability to obtain
rapid access to any part of that data and inspect, process and analysekieysemture of this software. In order to take
advantage of tese powerful features, the user requires a good understanding of how the data is structuia8ite.

Figure4-1 shows how the data is organised within a particular proj@&callow easier management of@mplexdata
set, a project can be split up into a number of components. Each component issesabthe data, containing a number
of events.These are often associated in somay,such as for a particular phase of an experiment, quasicular day, or
particular year etc. The user has complete control over how the eventsare groupedinto the components and events
can be swapped between components if this is required.
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Channel 1

Event i

s

Figure4-1 The InSite Data Managemeni Structure.

If the eventcontains waveform informatiorthen this is managed as a list of "Channels”. As well aséiveform data,
each channel contains all information associated with the waveform, such as the sensor information, configuration
parameters, arrival pickstc.

4.2  PrincipalData FileFormats

o Project Configuration Filg®CFs)

o Event Storage Fil§ESFs)
All the information used by InSite is contained within 2 file formats. These are:

o ProjectConfiguation Files(, .PCF)

o Bvent StarageFles( .ESF)

Once a project is set up and these files are defined, access to any part dditdeetis straightforward. Depending on
the tools that are being used the user may require access to only one of these file types to carry out a specific task. The
details of these file types are giveelow.

4.2.1 ProjectConfiguration File$?CFs

ThePCFontainsall the informationusedby InSiteto definethe currentproject,includingacomplete'map’ of the
datasetandthe settingsthe user hasdefined for processingand visualisingthe data. The data map includesa list
of all the components associated with that project as well as information associated with the events within those
components Figure4-1). For each event, parameters such as date and time, location, magnitude and other source
parameters are stored.
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4.2.2 Event Storage FileSSFs

AnESFontainsall the informationrequiredby InSitefor anindividualevent. Thisallowsthe datafor anyeventto
be inspected and analysed independently of all other information. TherEbiges:

1. Event data such as Number, Date, Time and, where appropriate (i.e. for velocity survey data) the
transmitter/sourcedetails.

2. The waveforms. This includes all channels for each sensor associated with a paetreur
3. Waveformproperties such as samplirigterval.
4. Receiver information associated with eaalaveform.
5. Processed results from each waveform suclPhase picks and Phasgelocities.
6. Processed results from theventsuch as location, magnitude and souroeechanism.
Thedataincludedin parts1 and6 abovearealsocontainedwithin the PCFT hestructureof the PCRRandESHiles
and their relationship is summarised kigure4-1.

NOTE: An ESF is only produced when waveform data is imported. If no waveform idgtarted, then all the
Event information is stored within the PCF.

4.3 Advantages of the InSite ManagemeBtystem

The management structure inside InSite is a 'pure obggEntated' approach. This means that eadfaveformis an
independent entity within each Event. All parameters associated with Waveformare stored collectively (termed here
as a "Channel"). The same applies as the user ascends the data management tree: Events are individual entities within
Components, and Components are individual entities within a Project. The system is a -destigmeddata base that
contains all the information concerning aicular seismic experiment, from thraw waveform data through to the final
results. Built onto this data management structure is the ability for the usgreidorm high level processingof the data
andto visualisethe resultsobtained.

The flexibility within the data management system means that InSite has some useful advantages.

» EachChannektoresits own receiverinformation within the Event. Thismeansthat the sensorarraycanbe
variedfrom one Eventto the nextandthat anarraycanconsistof avarietyof different instrumenttypes.

o Each Channel contains/daveformthat can be sampled at a different rate bavea different length to the next
Channel within theEvent.

» The data from a particular Component, Event or Channel can be quickly located and accessedgesp it is
easy to navigate around the complete datat.

® AnEventcanbeindependentlyprocessedvithout anyother information, asthe ESFEontainsall the param
etersrequired.

» Thedatasetcanbe managedonthe computer,andbackedup, veryeasilyasallthe informationisstoredin
the set of ESFiles.

o Theresultscanbe easilymanagedsortedandexportedasthe usercanjust choosethe Eventghat fit some
givencriteria.
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4.4 Data Identifiers

4.4  Dataldentifiers

In order to uniquely identify any particular 'piece’ of data, the following rules are observed:

® The name that the user assigns to a component is a unique identifier for that component. It is not poshile to
more than one componentwith the samenamewithin any singleprojectfile.

Important: Do not use an "underscore” (_) in the name as this is a special character that InSite uses in file name
construction.

® Theeventnumber is a unique identifier within each componeifitvoevents within a single component cannot
havethe same numberTwoevents in different components camavethe same numbefevenif they are in the
sameproject), asthey are uniquelydefined by the componentthat containsthem.

» Thechannelnumber(often assignedduring acquisitionasthe channelon whichit wasrecorded)is a unique
identifier within eachevent. If severalinstrumentsrecordan event,then eachchannelmusthavea different
number.

4.5 Loading Data intdnSite

Avarietyof file formatscanbereadinto InSite.Themethodsfor importingdatainto InSitearedescribedn detailin
the Datasection.

Figure 4-2 shows the typical processing flow applied to futiveform data.Subsequentchaptersdescribe
individualprocessin@ndvisualisatiortools.

Mew .| Configure Default Import Event and - Configure Processing »
Project v Sensor Arrays ¥l Vvaveform Data = Properties il
Automatically A 4
Process All Data b Manually Process a
Sample of Data

Export y
Results

Y

Visualise
Results

A 4

Figure4-2: The typical processing flow when using InSite to processduiform seismic data
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InSitealsoacceptsvisualisatiorof eventdatawherewaveformsare not necessaryasthe datahasbeenpreviously
processed in other software. In this case, it is simply a matter of importingetleat parameters into the data
management system and visualising the resu({igure4-3)

New
Project
Import Event
»|  parameter Data

Export
Results

Visualise

Results

Figured-3: Thetypicalprocessindlow whenusingInSitewith pre-processedeismiadata.

4.6 Data Access anBackup

Data access summariseddy Figure4-4. Where waveforms exist for an event, InSite produces an Event Storage
File(ESF)When the software needs to obtain the waveforms for processing, or any parameters associated with the
waveforms such as phase arrival times, then it will acces&®n the specified data directory. THESHs a stand
alone data file that contains all parameters required to process that event. For large projects this means that a large
set of ESFare produced on the user's computer. It is important that the user backs up tB&$€f it isimportantto
retainthe waveformsandparametersassocised with them. Onceall eventswith waveformshavebeenconvertedto
ESFormat then the originaldata needno longerbe accessedhoweverthe usershouldalways retain this data for
future use.

For an event where waveform data does not exist then no ESF is produced as all the required parameters are
stored in the Project Configuration File (PCF). This allows InSite to import, manage and visuglisegsged event
results in an identical fashioas event data obtained from processing within InSite.

There is an autdoackup feature enabled by default. The PCF is automatically saved every 5 minutes or every 30
minutes during heavy CPU usage. The éhdokup is automatically turned off in autoprocessing to protect the process
integrity. In the situatiorof abnormal exit of InSite, you will be prompted to load the backup file when opening the
project if the backup is newer than the file. The adtackup can be disabled from the File menu.

An InSite project can be saved as a Demo project. This will allow the project to be opened and viewed using the
Insite Demo and Viewer prograniEosavea project as a Demo project ensure the '‘Demo Project’ odtiemeath the
'‘Project’ tab in Data Visualiser is ticked before savingissal.

External Event
Parameters (e.g. source
locations)

_ InSite Seismic Processor

! |

Project Configuration Event Storage
File (PCF) Files (ESFs)

Acquired Event

Waveforms storedinan
External File Format

Figure4-4: Data access during an InSieject.
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4.7 ToolsPermissions

InSite is splitnto a number of tool packages each used to carry out a set of related funcamse of these tools are
optional, as they would not, in general, be required for certain applications. The user is not obliged to purchase the full
package; rather they may purchase only those tools they require for their work. Additional tools can bagedat a
later date asthey are required and becomeavailable.

Tooperate the tools the software obtains a set of permissions either from the hardware "Dongle" connected to the
parallel or USB port of the user's computer or using a licdaesefor use with CopyMinder. Without this donglar
CopyMinder, no permissions are available. When the software is provided with restricted permissions (i.e. some of the
tools are unavailable) then some functions and user operations are missing from the software or are disabled in the menus
and buttonbars.For convenience, this manuil written for a user with total permissions. Tharaytherefore be some
sections that are not applicable to all users and some screen captures that appear different to that observed in the
software.

4.8 Active and Passivevents

"Seismic" experiments often provide both Active and Passive data. Active data is provided by a synthetita@esn
source with a known spatial and temporal location. Processing the waveforms then provides transmission velocities and
amplitudes through theexperiment that can be used to infer changes in rock properties and/or used to calibrate results
from Passive data. Active data can be transmitted over millimetres in laboratory rock samples, to kilometres in regional
surveys. Passive data is obtainednfrahe release of seismic energy from within the rock, often due to movements on
fractures of different scales. Processing of this data can provide insightghattemporal and spatial extent of the
fracturesand the mechanismsyy which the seismicenergyis released.

InSitewraps both the active and passive data using the same management structure, although the two are delimited
by "Setting the Event Type". This discriminator determines which configuration parameters and processing functions can
be applied to the data.
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Chapter 5.Data Visualiser

Key Features
Visualiser Interface

Visualiser Menu Systems

Setting Sensor Arrays

The Data Management Dialogue

Event Properties
Channel Properties

Receiver Properties
Configuration of Processing Properties

Importing Event Parameters

Event Discrimination Functions

Moving Events Between Components

AutoProcessing
The InSite Leach
The InSite Calendar Map

Summaryof Processing Results

5.1 KeyFeatures

1 Visualisation of the data base of seismie@ntparameters contained within the InSitéroject.
1 Management of events by splitting into usdefined subsets (components) similar to organising fileto folders.

1 Providesasynavigatiorofthe datasetandprovidesaninterfaceinto the othervisualisatioriools.Navigation is
through point and click operations and allows ewentrecorded 10 years earlier to be as accessible as one
recordedyesterday.

1 Manageghe storageof seismiceventsinto ESF¢EventStorageFiles).A singleESHs producedfor each
event and contains all information associatedwith the event including waveforms, sensorinformation,
processed waveform parametersyentheader information aneventresults.

1 Managesghe storageof the PCKProjectConfigurationFile)that containsa mapof the datasetandall project
configurationparameters suchasthe default sensorinformation, processingropertiesand scenedrawing
objects.

1 Managegheimportofrawseismidataandconversiorto ESFeeadyfor datavisualisatiorandprocessing.
Onceimportedthe rawdatafilesarenot necessaryor the operationof InSiteandcanbe storedasasafe
backup.

1 Manages the construction and update of the default sensor arrays (receiver and/or shot locationsendue
locationsare appliedto eacheventwhenit is imported and canbe updatedat anytime.

1 Provides access tDialogbased configuration parameters used in eagbhent.

Managesthe configurationof processingparametersusedin manualand automatic processing.

1 Eacheventcanbe definedasan'Earthquake'a'Shot'or 'Noise',or the usercancreatetheir own userevent
labels. This allows users to discriminate between dssily.
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1 Events can be 'Enabled' or 'Disabled’ from giecessing and visualisatidiunctions.

1 Events can be moved easily between components. Unwanted data can be easily deleted fromj¢ice
but can also be easile-imported.

1 Provides access to the AufmocessoDialogthat batch processes usaelecteddata.

1 Events can be 'filtered' in the data set (automatically enabled or disabled) depending on their proegssed
parameters. The filtering limits are usset.

1 Eventsand componentscanbe sortedin the visualiserby their parameters.

1 Provides access to the 'InSite Leach' (an additional optional tool) that interfaces to acquisition hasthaare
performs automatic data capture and dime event processing.

1 Provides access to the 'Calendar Map' that allows the user to visualiss/émdata by date and time
irrespective of the user's componermrganisation.

1 Provides access to the InSite distributedftware system allowing a user to transfer déi@tween projects over
a Local AreaNetwork.

1 Manageshe exportof datato text filessoasto transferdatato other softwareor for usein aneventparameter
backupsystem.

5.2 DataVisualiserinterface

The interface is shown iRigure5-1. There are two panes. The left pane contains the Component List. The right pane
contains the Event List in the active Component. A Component can be activated by clicking on it with the left mouse button.
More than one Component can be selected by usiegrabination of Shift, Ctrl and lefhouse clicks, similar to those used
in MicrosoftWindows FileExplorer.

IComponth List] [ EventList in Selected Component

Components, and Events, can
be Enabled/Disabled

Eventscan be assigned different »
types: Earthquake, Shot, Noiseora || g = g

userevent label. e B S e

x
»
x
*
x
»
*
>
*
x
*
»
»

/

Event Location/Mechanism results (when orocessed'l]

Figure5-1: A screen capture of the Data Visualiser

5.2.1 ComponentList

The Component List contains the following data columns:

® Name
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» EnabledYes¥' ,NoX )

w Date,Time

o NE (Number of Events in theomponent)

® NLocE (Number dbcated Events in th&€Component)
® NEnabled (Number of enabled Events in tbemponent)

o Colaur (ComponentColour)

Clicking on any of the headings will sort the list according to those values in ascending order. Note that this sorting may
take anoticeable length of time if the Project contains a large number of Components.

522 EventList

TheEventListcontainsthe followingdatacolumns.Furtherinformationonthe resultsvisualisecherecanbe found
in EventData

o Type(Event ® | shot” |, Noise®User Eventype £
o EventNumber

» Date, Time, Local Timéabel

» EnabledYes¥ , No X))

o Source location position in North, EaBpwn

o Location Unitgx1.0m)

® LocationMagnitude

o Waveformsincluded in Even(Yesvf , Nox )

» DB (Event included in databaséesy’ , No’< )

o NPT (Number of #ave picks orEvent)

o NST (Number of-@ave picks orEvent)

o NLT(Totalnumber of arrivapicks used ilocation)

o NIT(Totalnumber of independent sensors usedlwcation)

» NLR(Totalnumber of Pwave source vectors usedlocation)
o NLQ(Totalnumber of Swave source vectors usedlacation)
o LResid (Location RMR&esidual)

o LError(Location RMError)

o AngRes (RMS AnguResidual)

o IMag (InstrumentMagnitude)

® SNR (Signal to Noise Ratimean of P and S SNR for all traces indtent)
® S.Mom (SeismiMoment)

» MMag (MomentMagnitude)

o Energy (Radiated Seisntitergy)

» S:P (Svave to Pwave Energyratio)
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» Radius (SourcRadius)

w App.S. (ApparerBtress)

® Static.S. (Static Strefgop)

o P.fc.(Average Rvave CornefFrequency)

o S.fc.(AverageSwaveCornerFrequency)

® SM (Source Mechanism evaluated a'mbe:No)I< , Shear%, Exotio%)

® NA(Number of amplitudes used in sourceechanisminversion)

w I1ISO, DC, CLVD components

® R.Mom. (Relative Seismic Moment evaluated from the Solteehanism)
® A.Resid. (The RMS Amplitude Residual from the Sdvemhanism)

® Cond.No. (The Condition Number frahre SourceMechanism)

o Clust.ID. (Cluster INumber)

o P SNR. (MeaAverageP-wave Signal to Noise Ratio Ratimaximum amplitude in the P FFT windowthe
maximum amplitude in the noiseindow)

o SSNR. (MeaAverageSwave Signal to Noise Ratio Ratimaximum amplitude in th&FFT window to the
maximum amplitude in the noiseindow)

® RMS Noise. (Root Mean Squaliddise)

® Auto Fund?.(MeanAverageAuto Picking Function foP-waves)

®» Auto Func S. (MeafAlverageAuto Picking Function fo&waves)

®» Confidence. (Confidend¢umber)

® MeanP/SH(Mean P/Stamplituderatio)

» MeanP/SV(Mean P/S\amplituderatio)

® Mean SV/SH (Mean SV/SH amplitud¢io)

» MeanPResidMeanPwavearrivaltimeresidual)

» MeanSResidMeanSwavearrivaltime residual)

» RadialDistance(Radialdistancefrom the eventto the well tra k - requireslink to FracManagerstage)

o LErr.N(Eventlocationerror in North direction). Calculatedrom location uncertaintyisosurface

o LErr.E. (Event location error in East direction). Calculated fvoation uncertaintyisosurface

o LErr.D(Event location error in down direction). Calculated fremoation uncertaintyisosurface
Clicking on the column headers will sort the list according to those values. The list can be sorted either by ascending or

descending order. Note that this process may take a noticeable length of time for a Component containing a large number
of Events.
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5.3 Visualiser MenuSystems

There are four primary menu systems in the Data Visualiser.
1. GlobalButton Bar
2. ButtonBar
3. FrameMenus
4. Component LisMenu
5. Event LisMenu

Someoptionsmaybe deletedfrom the menusdependingon the permissionghe userhaspurchased

53.1 Global ButtonBar

The global button bar provides quick access to the main visualiserBiahah
R Y

Data Visuakser e A

A_ Selup -

W‘Y Waveforms =

EE' = Waveform-Moveout -

Ay
):v;. 3D Visualiser
.

(:-E;) Mechanisms

l‘ Stream =

I
o mMmmogoO ®

TI AE Dashboard

Q{ Sweam Dashboard

% Processing Setings o

I
-

:J& Triggering

1}4 Charts - L

Figure5-2: Global Button Bar

Tableb.1: Description of global button bar operations in the Data Visualiser View. Button labels A to J are
referenced in the above figu(Bigure5-2).
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Button

Description of Button

Reference

Operations

A MS Catalogue Switch to Data Visualiser Data Data Visualisgr

B Setup Launch frac manager Frac Manager

C Waveforms Switch to waveform visualiser Waveform Processing
Tools

D Waveform Switch to waveform moveout Waveform Moveout

Moveout visualiser ViewWaveform

Moveout View

E 3D Visualiser Switch to 3D visualiser 3D Visualiser

F Mechanisms Switch to mechanism visualiser Mechanism Tool

G Stream Switch to stream visualiser Stream Visualiser

H AE Dashboard Switch to acoustic emission Dashboard Visualiser

dasltboard

Stream Dashboard

Switich to stream dashboard

Stream Dashboard

Jd Processing Launch processing parameters Configuration of
Settings Dialog Processindg’roperties
K Triggering Launches the leacbialog Leach Tool
L Charts Launches parameter visualiser Parameter Visualiser
Dialog
5.3.2 Button Bar
The button bar operations are described in
and
Table5.2.
Button Name DS AT .Of e Reference
Operations
A New Open a new PCF file. N/A
B Open Open an existing PCF file, N/A
launching a file browser.
C Save Save the PCF file. N/A
D Import and Manage Data Launch the Data Management | Data Visualiser
Dialog.
E Processing Properties Launch the Processing Prope| Configuration of Processing
ties Dialog. Properties
F Default Receiver Array Launch the Default Receiver | The Default Array Editor

Array Dialog.

G Default Shot/Transmitter Array

Launch the Shot/Transmitter
Dialog.

The Shot/Transmitter Propertie
Dialog box

H Filter Events

Launch the Everfilter Dialog.

Event Filtering

I Auto-processor

Launch the Auteprocessor
Dialog.

Auto-Processing

J CSV File Export

Exports the CSV file.

CSV Event File Export (App¢
dices section 2.19)

K Reaitime Mode

Set project to reatime mode

L Auto Column

width sizes such that no text
the data view is truncated.

Automatically adjust the columr
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DBEAXTUAY @R B
ABCDEFGHIJKL

Figure5-3: Button Bar
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Table5.2: Description of button bar operations in the Data Visualiser View. Button labels A to K are referenced in
the above figure

Button Name Descg%técr);\tic:)fnliutton Reference

A New Open a new PCF file. N/A

B Open Open an existing PCF file, N/A
launching a file browser.

C Save Save the PCF file. N/A

D Import and Manage Data Launch the Data Management | Data Visualiser
Dialog.

E Processing Properties Launch the Processing Prope| Configuration of Processing
ties Dialog. Properties

F Default Receiver Array Launch the Default Receiver | The Default Array Editor
Array Dialog.

G Default Shot/Transmitter Array Launch the Shot/Transmitter The Shot/Transmitter Propertie
Dialog. Dialog box

H Filter Events Launch the Everfilter Dialog. | Event Filtering

I Auto-processor Launch the Auteprocessor Auto-Processing
Dialog.

J CSV File Export Exports the CSV file. CSV Event File Export (App¢

dices section 2.19)

K Realtime Mode Set project to reatime mode

L Auto Column Automatically adjust the columr
width sizes such that no text
the data view is truncated.
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5.3.3 FrameMenus

533.1 The Filesub-menu

InSite Seismic Processor (x84) - Tourmaline_jwh02_pju.pcf
File View Scene Mode Help

New Project Ctri+N L /\ |\\§

Open Project... Ctrl+0 el e <

Save Ctrl«S |

Save As... i

Auto Save ) None

»  Auto Backup 1 Minute

Print... Ctrl<P 5 Minutes

Print Preview ¥ 10 Minutes

Print Setup... 15 Minutes
30 Minutes

1 Tourmaline_jwh02_pju.pcf Hourly

2 Newfield_Ellis.pcf 6 Hours

3 Test10.pcf 12 Hours

4 Test10.pcf Daily

3 D:\Projects\...\ Test2.pcf

6 D:\Projects\...\Test1.pcf qufotm-Movoouk

7 HarvestingRichterData_HDF3.pcf

8 D:\PhilData\...\Scene3D.pcf

S visualiser.pcf 1D Visualiser

10 TODD_B-A65-1_InSite_emh01.pcf

Bt

Bxit Without Saving Mecharvsms

Figureb-4: The File sub-menu

o New Project starts a newProject.

» Open Project opens an existind’roject.

» Save saves the currenProject.

w SaveAs- saves the current Project, after prompting for a naame.

o Auto Save automatically saves the current Project at a certain time interval (None or every 1, 5, 10, 15, 30
minutes,hourly,6, 12, or 2ours).

® Auto Backupg enabledby default, regularlysavesa backuppcf file (DataAccessand Backup)
o Import VVFData- quickmethod of loadingeventsfrom vvf type file.

o AutolmportVVF whenthis optionischeckedthe CA driveisscannedor vvffilesin folderstitled 'Well A'or
'Well B'. The vvf is then autoimported into InSite and the original documetdleted.

o Edit HotKeys opens the edit hokeydialog

» Export Report export a text report summarising the project setup asdttings
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w Exit- closesinSiteand automaticallysavesthe current Project.

o ExitWithout Saving closesInSitewithout savingthe current project (promptsfor confirmation).

5.3.3.2 The Viewsub-menu

&) InSite Seismic Processor (Win32) - Tian Test_bl01.pcf
File Project Tools Events Export Help

[™ ¥ Data Visualiser .. Ctrl+A

ﬁ Waveform Visualiser ... Ctrl+Shift+W L
Waveform Moveout View ... Ctrl+W L
Location Visualiser ... Cta+L ||
Mechanism Visualiser ... Ctrl+M
Stream Visualiser ... Ctrl+G |
AE Dashboard Visualiser ... Ctrl+D ]
Stream Dashboard Visualiser ... Ctrl+E

Global Button Bar -

<<
]

Data Visualiser Bar

= || b || |

Figureb-5: The View sub-menu.

The Viewmenu allows the user to navigate between the tools that have graphical user interfaces (visualisers) associated
with them.

5.3.3.3 The Projecsub-menu

InSite Seismic Processor (Win32) - Tian Test_bl01.pcf

File ViewTooIs Events Export Help

D @ Edit Default Arrays ... » Receivers ...

m Import and Manage Data... Shots/Transmitters ...
Configure Export Directory... [T Components toaoed
Import Processing Parameters File... || Name Enabled Date
Import Travel Time Data... 000013 ¥ 25-11-

Processing Properties...
Demo Project...
Real-time Mode...

Compress ESFs... L
Disable Waveforms I

Enable Waveforms
Split SEG-Y Files

il 4

Figure5-6: The Project sub-menu

The Project swmenu contains the principal operations required to configure a Project.

o Edit Default Arraysopens the Edit Default ArraYialogbox for Editing the receivers or Shots/Transmitters
(Setting SensoArray9.

o Import and ManageData- opensthe InSite DataManagementDialog(The DataManagementDialog.

®» Configure Export DirectorySpecify the export directory for auteriting waveforms (e.gATFSEGYSEGZ2,
and residual locations)Figure5-7).

o Import Processing Parameters Fitlexpens aDialogto allow the user to select which parameter to import to
update current processing paramete¢Eigure5-8).

o Import TravelTime Data Import travel time grid files created using tif@stSweeping Method used by the
Complex(TravelTime Grid Methodl velocity model(Locate).

o ProcessingProperties- opensthe ProcessindPropertiesconfigurationsheets

®» Reaitime Mode- sets project to reatime mode.
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® Compress ESFsompresses the ESF files to reduce tlséze.

o DisableWaveforms- providesthe option to disableviewingof waveformsfor all the eventsin the project.
w EnableWaveforms- providesthe option to enableviewingof waveformsfor all the eventsin the project.

o Split SE€ Files opens aDialogallowing the user to split large SE{iles into smaller sections. The only
userset parameters are input and outpulirectories.

® Split SRM Filesopens aDialogallowing the user to split large SRM files into smaller sections. The onhseser
parameters are input and output directories.

Export Directory &J

This specifies where to auto-write waveforms (e.g. ATF, SEGY format) when using Auto Processor or
\Waveform Visualiser

Export Directory: [ Browse ]

Cancel
Figure5-7: Configure Export Directory Dialog

. .
Processing Parameters ﬁ

| selectal | | Clearal |

Auto-picking
Channel Processing
Locater

Source Parameters
Event Initialisation
Optimised Picking
Cross-correlation
Relative Location
Mecharism
Spectral Picking
Triggering

Auto-processor

[ 0K ] [ Cancel

Figure5-8: Import Processing Parameters Menu
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5.3.34 TheToolssub-menu

¥ InSite Seismic Processor (Win32) - Demo_MSprocess.pck

File Wiew Project | Tools Ewents Export Help

it ~ m Launch Auko-Processar...
H E? 0 Launch InSite Leach... Chrl+ale+L
GlobalButton Bar | Launch Calendar Map... CErH-BIE+-M

Launch Ewent Filker. ..

Launch External Comms...

Data | aunch wave Buider. .

Launch Fast Sweeping Method Euilder. ..
Launch Lockup Table Builder. ..
Y Launch Frac Manager... Chrl+-alt+F
Laurich Ewvent Server...
Launch Event Dawnload. .

}‘qﬂu&ﬂ Wiz Launch InSikeDE Events... Chrl+-ale+E

Launch InSiteDE Measurements. .. Chrl+alt+a
Launch Self-Test Likilicy. ..

Launch Parameter Yisualiser, ., ChrlH-alt+-C
wavefe

Launch CSY Auto-import, .,
Launch File Splitting Dialogue. ..

-.:.- Launch Split SRM Files Cialogue. ..

y
. * 3D Launch SRM to HOFS converter Dialogue. ..

Launch Calibration Shots Guide...

Launch Moise Dekection Dialogue. ..
Met  Launch Struckural Analysis, ..
L Launch Array Analysis...

Figure5-9: The Tools sub-menu.

The Tools suinenu contains a number of functionsgérvices that can be launched.
o Launch AuteProcessor opens theAuto-processindgialog Box
o Launch InSite Leactopens thelnSite Leaclenabling online dataacquisition.
®» Launch Calendar Majppens thelnSite CalendaMap.
o Launch Event Filteropens theEvent FilteDialog Box
» LaunchwaveBuilder- opens theWaveBuildeDialogBoxfor raytracing functions.

o LaunchFastSweepingMethod Builder- opensthe FastSweepindgviethod DialogBoxfor traveltime
calculationgTravelTime GridMethod).

o Launch LookupableBuilder- opens the LookugableGenerationDialogBox for traveltime calculations
(TravelTime GridMethod).

w LaunchFracManager- opensthe FracManagerToolusedin ASG Hydrofractureservices.
o Launch Event Serveppens theEvent ServeDialogBox
o Launch Event Downloadpens theEventdownload ClienDialog Box

o Launch InSiteDB Eventiunches d@ialogbox to control the connection to a database of seismient
information.

o Launch InSiteDB Measurementiaunches a selection box to control the graphical displapfofmation from
the database

o LaunchSelfTestUtility
® Launch Parameter Visualiselaunches theParameterVisualiser
o Launch CSV Auimport - launches the CSV autmport Dialog

o Launch File Splittin®ialog

o Launch Split SRM FilBéalog
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» Launch Split SEED/miniSEED Files Digllg SEED/miniseed for Streaniarach)

o Launch SRM to HDF5 Converter Dialog Mliedog

o LaunchCalibrationShotsGuide- launchesthe calibrationshot guide
®» LaunchNoise DetectiorDialog

® Launch Structural Analysi®ol- launches theStructure analysisool.

® Launch Array Analysi®ol- launches theArray modelling toal

5.3.35 The Eventsub-menu

) InSite Seismic Processor - Untitled

File View Project Tools | Events | Export Help

D [é EI _D y Refresh Project from ESFs

Update Events from C5V

Update Instruments from CSV |

Enable ALL Events Time NE C
EI MS Catalogue Dizable all... 3 Event

Import LOG... Shot

Auto-extract Surveys... Noise

% Move All ESFs... UserType
Setup
Backup All ESFs...
Purge All ESFs...
User Event Types
1 nl

Figure5-10: The Events sub-menu.

The Events sulnenu contains a number of general functions that can be applied to the data set.

o RefreshProjectFromESFsaccessesachESKassociatedvith everyEventthat containswaveformdata)
and updates the Project's data displayed in the Data Visualiser (and contained in the PCF). This is only
requiredif the userbelieveshat the Projectisnolongersynchronisedo the ESF¢e.q.if there hasbeena
systemcrash).

o Update Events from CSVWpdateseventdata for existing events in the project from a CSV file.

o Update Instruments from CSVWpdates instrument data for existing events in the project from a I8V
o Enable All Eventsenables evergventand component in the projecEnable and Disable Functigns

o Disableall - allowsthe userto disableparticulareventtypesfrom the Project(Enableand DisableFunction$.

o Import LOG allows the user to import a LOG file giving additional information on esemt (Appendices
section2.2).

o Auto-extract Surveys a function that automatically sorts active events into surveys and then extracts them into
individualcomponentsreadyfor processing/Automatic ExtractionFunction$

® Move AllESFs movesall ESF$0 a new directory (Moving EventsBetweenComponent$.
o Backup All ESFsnakes a copy of all of the ESFs in a new directdorv{ng Events BetweeGomponent$.

o Purge All ESFdeletes all ESFs in the component directories which are no longer referenced in the project
(Moving Events Betwee@omponent}.

o User Evenfypes allows the user to create, edit and delete their owwventtype labels $etting the EvenTypg
in additionto the defaultsof 'Event’,'Shot'and 'Noise'.
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5.3.3.6 The Exporsub-menu

&) InSite Seismic Processor (Win32) = lian I

File View Project Tools Events Help
D B E _@ D < ,'§ ',§ Event Parameters File...

m CSV Event Data File ...

e 1 Cof

CSV Instrument Data File ...

Nar VVF Event Data File ...

’ B¢ Waveform Pick Results...
Trigger Parameters...

’ Export Mechanism Axes...

Data Visualiser

r—

‘ LA_&. W avafarme
Figureb-11: The Export sub-menu.

Survey Column Format...
Survey Stereonet Format...

Processing Parameters File...
Waveform Parameters File...

The Export smenu allows the user to export data into standard ASCII formats that can be stored for later reference
or imported into other software. Thes@lesare described imable5.3.

Table5.3: Data File Formats exported by InSite

Export Type ‘ Description Reference

Event Parameters File (EPF) | Containseventparameters in @&ab| Appendices section 2.13
delimitedfile allowingthe datato be
easily read into mathematica
processing software such as N
Excel.

CSV Event Data File Contains event parameters in | Appendices section 2.19
comma delimited file allowing th
data to be easily read int
mathematical processing softwa
suchas MSExcel.

CSV Instrument Data File Contains instrument parametetis a| Appendices section 2.20
comma delimited file allowinghe
data to be easily read int
mathematical processing softwar
suchas MS Excel.

VVF (Veryersatile Format) Containsevent parameters inadata| Appendices section 2.7
Event Data File format that can be easilyead into
customised data  processing
software.

Waveform Pick Results (PED) | Contains a chosen data parameter| Appendices section 2.14
from every channel irvery event.

Trigger Parameters (TRF) Containsa report on every event| Appendices section 2.12
including date and time, and th
RMS and peak amplitudes osach
channel.

Mechanism Axes (DIP) Contains mechanism orientation| Appendices section 2.15
data in a format for import into
plotting software

Survey Column Format (DCF) | Contains a table of ray path data | Appendices section 2.16
from surveys in the project.

Survey Stereonet Format (SSF) Contains data from aingle survey | Appendices section 2.17
for plotting on a lowethemisphere
stereonet.
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Export Type ‘ Description Reference
Processing Parameters File (PH Contains all data processing
parameters
Waveform Parameters File Contains the waveform parametery Appendices section 7.4 and
(CsvV) for every trace in a comma 2.24
separated value format

5.3.3.7 The Helpsub-menu

File View Project Tools Events Export [Help

DB EDRTT]TE  Conens g

T —_—— index
1 Component Search
Name Enz . z
= Technical Appendices
EI Data Visualiser Ftest1v
CopyMinder Update Permissions
[ ] About InSite - Seismic Processor...

Figureb-12: The Help sub-menu.
The Help submenu containdocumentation and information about the version of InSite currently being used.
o Contents viewthe Contentsofthe InSiteUserManual(TheHelpsub-menu). Byselectinghe differenttools,
the appropriate section can be foundFigure5-13)
w Index- titles of eachsectionin the InSiteUserManuallisted alphabetically.

» Search allowsthe userto searchthe titles of eachsectionin the InSiteUserManual.

w TechnicaAppendices Opensthe Appendixto the InSiteUserOperationsManual. Awindow opensandthe
pages can be negotiated by Contents, Index, &sarch.

» CopyMinder Updat&ermissions Update the software permissions should the user's license be updated. This
option only appearsif usingCopyMinder,dongleuserswon't seethis.

w About InSite opens the About InSitBialogBox. This gives the release version number, the user's
identification(readfrom the softwarekey)andthe permissionghe userhasenabledin the software.
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[ InSite User Manual v216¢

= | E ot

(]

Stop

Hide E

o & o
Refresh  Home Print  Options

Contents Imdex ]§earch| Favorites]

Help > Introduction > 1.1 Principal Features

»

-] Introduction
1.2 Technical support
1.3 Installation
1.4 Disclaimer
Q Data Management Structure
Q Data Management Module
@ Waveform Module
Q Advanced Waveform Module
@ Advanced Location Module
- Location Module
@ Mechanism Module
Q Stream Visualiser Module
@ Distributed User Module
Q External Communications Module
Q Leach Module
@ Advanced 3D Visualiser Module
- Parameter Visualiser Module
[ Structure Analysis Tool
- @ Array Analysis
@ Frac Manager
[E] References

1w [ [ )

1.1 Principal Features

Welcome to the InSite Seismic Processor. This software has been designed to allow the user to inspect, analyse and
process seismic data in an intuitive way while providing access to a full range of advanced tools for manipulating the data.
» All features are accessed from a single WINDOWS program making the software user-friendly and easy to install.
* The data management system allows the user to easily input, navigate and manipulate a complex seismic data set.
» The software is designed to be versatile so that it can import any waveform file format into the management system.
This results in it being independent of the hardware acquiring the data. Any seismic data can then be processed
using the same algorithms.
* InSite is 'scale independent’ allowing the same processing functions to be applied to data recorded over millimetres
as data recorded over kilometres.
« InSite has a very simple file structure that wraps all parameters. This removes the need for any text configuration or
data-storage files. InSite then allows the user to export the required data into accessible ASCII formats.
* InSite provides functionality for both Active and Passive 'Events' within the same data-set, thus allowing data from a
complete seismic experiment to be stored, managed and processed in a structured manner.
* InSite consists of a number of tools each designed to carry out a set of related processing and/or visualisation
functions.
* The modular structure means that users do not have to purchase the entire package, but can choose the modules
that are applicable to the data they are processing and the type of results they aim to achieve. Additional modules
can be purchased at a later date as they are required or become available.

m

Table 1-1: Summary of the InSite tools

Tool Name

Main Processing Functions Main Visualisation Functions
Data-management isati

Raw data input. ESF/PCF inpi put. Visual of data with event
Management of data structure parameters
Navigation around the data set and
between modules. Exporting of text file
formats.
Waveform phase picking algorithms

and manual p g
Waveform filtering algorithms. Waveform
frequency analysis. Waveform moveout
visualiser plotting waveform stacks and
theoretical and real arrival time curves
Advanced user functionality for

Visualisation of waveforms and frequency

Waveform Processing
spectra. Waveform moveout visualiser.

and

Advanced Waveform Processing y
picking phase information on triaxial and
ial i Dntatinn of

iadr;

of waveforms, F gl
displacement spectra for triaxial and

uadravi licatinn nf

Figure5-13: Help system in InSite. The three tabs can be used to navigate between Contents, Index, and Search

modes.
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@ InSite User Manual v216¢c

Hide

Stop

Contents IIgdex ]§earch| Favor'nesl

=) Introduction
E
1.2 Technical support
E‘I 1.3 Installation
[£] 1.4 Disclaimer
- Data Management Structure
@ Data Management Module
@=- Q Waveform Module
@ Advanced Waveform Module
Q Advanced Location Module
Q Location Module
@ Mechanism Module
Q Stream Visualiser Module
@ Distributed User Module
@ External Communications Module
@ Leach Module
Q Advanced 3D Visualiser Module
Q Parameter Visualiser Module
[ Structure Analysis Tool
@ Array Analysis
@ Frac Manager
- [E] References

) [

1.1 Principal Features

Welcome to the InSite Seismic Processor. This software has been designed to allow the user to inspect, analyse and
process seismic data in an intuitive way while providing access to a full range of advanced tools for manipulating the data.
* All features are accessed from a single WINDOWS program making the software user-friendly and easy to install.
» The data management system allows the user to easily input, navigate and manipulate a complex seismic data set.
* The software is designed to be versatile so that it can import any waveform file format into the management system.
This results in it being independent of the hardware acquiring the data. Any seismic data can then be processed
using the same algorithms.
» InSite is 'scale independent' allowing the same processing functions to be applied to data recorded over millimetres
as data recorded over kilometres.
» InSite has a very simple file structure that wraps all parameters. This removes the need for any text configuration or
data-storage files. InSite then allows the user to export the required data into accessible ASCII formats.
« InSite provides functionality for both Active and Passive 'Events' within the same data-set, thus allowing data from a
complete seismic experiment to be stored, managed and processed in a structured manner.
* InSite consists of a number of tools each designed to carry out a set of related processing and/or visualisation
functions.
* The modular structure means that users do not have to purchase the entire package, but can choose the modules
that are applicable to the data they are processing and the type of results they aim to achieve. Additional modules
can be purchased at a later date as they are required or become available.

Table 1-1: Summary of the InSite tools

Tool Name
Data-management

Main Processing Functions Main Visualisation Functions
Raw data input. ESF/PCF inpi put. Visualisation of data with event
Management of data structure. parameters
Navigation around the data set and
between modules. Exporting of text file

formats.
Waveform Processing Waveform phase picking algorithms Visualisation of waveforms and frequency
ic and manual pi ing). spectra. Waveform moveout visualiser.
filtering i Vaveform

frequency analysis. Waveform moveout
visualiser plotting waveform stacks and
theoretical and real arrival time curves.

5 o
Refresh Home Print  Options
Help > Introduction > 1.1 Principal Features » [

(]

Advanced Waveform Processing dvanced user fi lity for lly | Visuali of waveforms, hodograms and
picking phase information on triaxial and | displacement spectra for triaxial and
Anadravial i Dntatinn nf Auadravial i Vlienalie atinn nf i

Figureb5-14: Help system in InSite. The three tabs can be usedvigate between Contents, Index, and Search

modes.
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5.3.4

Component LisMenu

Import and Manage Data ...

Enable Component

Disable Component

Renarme Component

Add Empty Component
Delete Component

Choose Component Colour
Choose Component Symbal. ..
Merge selected components
Stack selected components
Q. Comparison

Update Receivers in all Events
Update ShotsiTransmitters in All Events

all Events are Type ...

Update Attributes in Component ...

Impork Event Parameters ...

Enable All Events in Component

Cancel Locations in All Events

Delete Disabled Events in Component
Auto-process all Enabled Events in Component

Export selected components ko CSY (Events)
Export selected components ko CSY (Instruments)
Export selected components to YWF

InSiteDE Cperations ...

Frac Manager Operations ...

Launch Tomogram ...
AE Dashboard - Export Arrival Times

Figure5-15: The Component List Menu.
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Rightclick on a Component in theomponent List. Note that some of the functions can be applied to a set of
selected Components.

® Import and ManageData- opensthe InSiteDataManagementDialog

o EnableComponent- enablesthe Componentto processingunctions (EventDiscriminationFunction$.

w DisableComponent- disablesthe Componentfrom processingunctions (EventDiscriminationFunction$.
® Rename Componentallows the user to change the name of tli@mponent.

» Add EmptyComponent- addsan empty Componentinto the Projectfor data management.

®w DeleteComponent deletesthe Componentfrom the Project.

® Choose Component Colouallows the user to change the colour of the events from the Component i3Ehe
Visualiser

» Choose Component Symbdllows the user to change the type of symbol used for events from the Component
in the 3D Visualiser

» Mergeselectedcomponents mergestwo or more selectedcomponentyMovingEventsBetween
Component}.

o Stack selected componenistack two or more selected components similar @¢ate A Super Stagéelhe only
differenceis that the eventtime in the "stackedcomponent”createdin this way is not shifted.

» QCComparison paireventsfrom two different cataloguedasedontime for quality control purpose(future
release).

o Update Receivers in All Eventapdates the receiver array details @ach Event from the Default Receiver Array
(Updating Sensomformation).

» Update Shot/Transmitters in All Eventsipdates the shot/transmitter details in each Event from tbBefault
Shot/Transmitter ArrayYpdating Sensotnformation)

® All Events ar@ype(Event/Shot/Noise/User Eveftype)- changes the type discriminator assignedatbeventsin
the selectedComponentgSettingthe EventTyp8.

» Update Local Attributes iomponent

i Updates the local time variable for eaelientusing the local time offset information on thevent
Initialisationtab of the ProcessindPropertiesDialog

I Updates radial distance for eaelwent(Pumping Datg)
o Import Event Parametersallowseventparameters to be imported into an existil@omponent.
» Enable All Events in Componemtins through eacleventin the Component and enables it f@rocessing.
o CancelLocationsin All Events- runsthrough eacheventin the Componentand cancelsthe location data.
o Delete Disabled Events in Componentins through eacteventin the Component and deletes it if it is disabled.

o Auto-process all Enabled Events in Componeatunches theauto-processorto select operations to perform on
enabled events in selected component@sjly.

w Export selected components to CSV (Eventajinches aDialog(Figure5-16) to allow the user to select which
information to write to csv file for enabled and/or located events in the selected component. This method allows
export ofeventand instrumentparameters.

o Export selected components to CSV (Instrumentgjtes a csv file with instrument parameters for enabled events
in the selectedcomponent.

o Export selected components to VVRrites a vvf file for enabled events in the selected component to Tilas
method allows export oéventand instrument parameters. For further information, see thechnicaAppendices
section2.7.
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o InSiteDBDperations providesoptionsto updateinformationto/from adatabasgInSiteDBlransfer
Operations.

w FracManager Operationsallows data to be linked téracManager information.

» AEDashboard ExportArrival Times- ExportVSland VS2velocity picksfor all the eventsin the component
(Acoustic Emission Monitorin@ashboardl.

Export to CSV e ]

Event Parameter Categories
Basic

|:| Location Data

[] source Parameters
[ residual

[7] source Mechanism Data

Filter
[] only Enabled

[ only Located

[ Ok, ] [ Cancel

Figureb-16: Export to CSV menu.
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5.3.5 Event LisMenu
41 Events Loaded from Component hydrofrac
NE NL. N | Type Number Date Time Lc
0000 0000 Of | ®Eve.. 0012 25-11-2002 14:45:07.599000 14
0000 0000 Of | @ Eve.. 0021 25-11-2002 15:03:25.448749 15
0041 0040 O Eve.. 0034 g

25-11-2002
Eve... =
Eve...
@ Eve... 0055
Eve.. 0105
Eve.. 0163
Eve.. 0261

Edit Event Properties
View Waveforms

View Mechanism
:30:46.110499 16
Event Type ... > §52:56.219999 16

@ Eve.. 0274 Enable Event 16
@ Eve... 0289 Disable Event :57: 16
Eve.. 0290 Delete Event :57:53.403499 16
Eve.. 0329 :18: 17
Move Event
Eve.. 0386 G s :25:48.202249 17
Eve.. 0403 OpyjEvent :28:04.566250 17
Eve.. 0526 Merge Selected Events :42:12.596749 17
Eve.. 0603 Cancel Event Location -47: 17
@ Eve.. 0612 Auto-process Event :48:31.255750 17
Eve.. 0636 Export to CSV (Instruments) :50:59.202499 17
® Eve... 0671 7 - : 893249 17
Eve.. 0710 Update Receivers in Event :57:28532249 17
Eve.. 0726 Update Shot/Transmitter in Event :58:34.084249 17

Eve.. 0728
Eve.. 0751

Update Local Time Offset in Event :58:34.497499 17

Flag Event Pe
Eve.. 0761 e :02:50.592749 17
Eve.. 0768 :03:46,070999 17
Eve.. 0773 tock :04:30.186999 17
Eve... 0793 InSiteDB Operations ... > [:06:31.237249 17
® Eve... 0823 - :10:15,358499 17
Eve.. 0840 Set ¥Maxin allevent races 11:39.758749 17
Eve.. 0843 25-11-2002 17:11:53.058749 17
Eve.. 0865 25-11-2002 17:13:58916249 17
@ Eve.. 0911 25-11-2002 18:01:48.648749 18
Eve.. 0082 25-11-2002 18:00:31.482999 18
.- 72511900 10.19.0% RRAGOD 10

Figureb-17: Event List Menu.

This idaunched by rightlicking on an Event in the Event LNote that some of the functions can be applied to a set
of selectedEvents.

o Edit Event Propertiesdisplays the Event Properti€&alogbox Setting SensoArray9.

o View Waveforms- opensthe WaveformVisualisemwith the active Event.

® View Mechanism- opensthe MechanismVisualiserwith the active Event.

o EventType- changesthe type discriminatorassignedto the active Event.

o Enable Eventenables the Event to processing functioBséble and Disableunction3.

o Disable Eventdisables the Event from processing functioBs#@ble and Disableunctions.
o DeleteEvent- deletesthe Eventfrom the Componentand Project.

» MoveEventthe ESFilesassociatedvith the Event(spremovedto adifferentcomponentMovingEvents
BetweenComponen

» CopyEvent copyEventdromonecomponento anotherorwithinthe componenttself(MovingEvents
BetweenComponent$.

» Merge Selected Eventanerges two or more highlighted events into a single event, padding the waveforms to a
common start and end time. The user selects the component the meegedtwill be storedto. Eactinstrument
in the eventsis treated asa separateinstrumentin the final combinedarray.

® Cancel Event Locatiercancels the location data associated with the Event.

o Auto-process Eventlaunches theauto-processoro select operations to perform on selected evemselected
componentonly.
o Export to CSV (Instruments)writes a csv file with instrument parameters for selected enabled events in the
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selectedcomponent.

® Update Receivers in Evenupdates the receiver array in each Event from the Default Receiver Adrgafing
Sensorinformation).

» Update Shot/Transmitter in Evert updates the shot/transmitter in eaclevent from the Default Shot/ry
TransmitterArray (Updating Sensotnformation).

o Update Local Time Offset in Eventipdates the local time variable in thevent using the local time offset
information on the Eventlnitialisationtab of the ProcessindPropertiesDialog

o FlagEvent- highlightan event, and the componentit belongsto, in the DataVisualiser.

o SetActive- setsa locatedeventas'active' soit will plot with the active symbolin the 3D Visualiser
o Lock/Unlock controlswhether an event'spicks/locationcanbe altered.

o InSiteDBOperations- providesoptionsto update information to/from a database(DatabaseToo).

o Set Vmax in abbventtraces. Allows traces to be cleared of clip marker if the gain was set too low in the channel
propertiesbefore import (The ChannelPropertiesDialogbox)

5.4  Setting SensoArrays

® The Default Arrayeditor

®» Updating Sensomformation

w Treatmentof Multi-channelSensors

o The Instrument PropertieBialogbox

» The Channel Propertiddialogbox

o EditMultiple ReceiveProperties

» The Shot/Transmitter Propertid3ialogbox

o Import from SEED and dataless SEH®
A sensor array is required for the following reasons:

o Thelocationsof the default sensorgreceiversand shots)are indicatedon the 3D 3D Visualiser

® The configuration parameters associated with the sensors in eaant are required for many waveform
processingunctions.
There are two types of sensor that can be defined:

1. Receiver: A receiver is associated with each channel in eagntand defines where the waveform information
was recorded and with what settings. The receivers associated wiglhvamtare defined collectivelgsthe receiver
array. Everyeventcanhaveits own receiverarray.

2. Shot/Transmitter: A shot is associated with each acteentwithin a component and defines the location at which
the energyfor that eventwas emitted. Eachevent can haveits own shot information.
There are two methods of settingceiver information in the events:

o The settings associated with a particukwentcan be edited in th&€€hannel PropertieBialogBox after theevent
information has been imported. This method requires the receiver array for eaehtto be set up independently
- a laborious task if there are more than a handful of events all with the same receiver settingsjdmfulprocess
if the sensorarray is different for eachevent.

o In many cases, all of the everitavethe same (or quite similar) receiver array settingbere is therefore a Default
Receiver Array that acts as a pool of receiver information. If channel data is read in that ddesvactceiver
information, then this is automatically copied from the Default Receiver Array (using waveform channel number =
receiver channel number). The user can also update the event's receiver arrayheddefault ReceiverArray
usingthe Componentand EventListmenus.

As InSite automatically looks for receiver information when importing raw waveform data then it is important to set up
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the Default Receiver Array before importing data.

Many field projects result in the receiver array changing with time as receivers malfunction or are @rousdthe
monitoring volume. As eacéventin InSite records its own independent receiver array properties thesesituations can
be easily considered by editing the Default Receiver Array as the changes occur. The receiveremeaysipreviously
imported will not be changedunlessactivelyupdatedby the user.

The Default Shot/Transmitter Array operates in a similar fashion to the Default Redarasgr Shot/Transmitter
information is indexed using the Event Number (iexent number = shot/transmitter number). It is therefore
recommended that active Events are moved into separate Components for each survey where the Event Number is equal
to its position in thearray. The Shot/Transmitter properties are not obtained for newly imported data until the ddiest
processed, so as to allow active Events to belgahoved between Components and theirentnumbersto be changed.

54.1 TheDefault ArrayEditor

The Default Array Editor displays all the sensors that are configured within the array (either reamivers
shots/transmitters) Figure5-18). Sensors can be added, edited and deleted. Editing a sensor displays the Instrument
PropertiesDialogbox. Thesensorarraycanalsobeimported/exportedfrom/to aSENile (TechnicaRppendices section
2.1), a CSV fil@echnicahppendices section 2.21anstation XML fileor a SEED or dataless SEED format. For shallow
co-located receivers on the surface, users can stack @Ol § SR NBOSAGSNE Fa | aiay3atsS N
velocity is used to calculate a shift for each receiver being stacked. Stacking is notrended for otherarray
configurations.

Edit Default Receiver Array x

The Default Receiver Array is used to map Receiver information to Channels when importing data.

Would you like to import a Receiver Array from an external file? Import from File 1

36 Receivers in Array

Instru... E... A.. Resp. Lla.. North East Dowin Units  Di... Add 2
0001 ¥ 3 Acc.. 067  6.209.. 6.482.. -762.. 1.00 0.0

002 ¥ 3 Acc.. 068  6.208.. 6.504.. -751... 1.00 0.0 Edit 3
0002 v 3 Acc.. 080 6.206... 6.500.. -710... 1.00 0.0

o004 3 Acc.. 084 6.208.. 6.522.. -760... 1.00 0.0 Delete 4
0005 ¥ 3 Acc.. 085  6.207... 6.499.. -776.. 1.00 0.0

0006 ¥ 3  Acc.. 086 6.205.. 6.491.. -696... 1.00 0.0 Stack 5
0007 ¥ 3 Acc.. 087 6.208.. 6.542.. -767... 1.00 0.0 T 6
0008 ¥ 3 Acc.. 089  6.208.. 6.547.. -787... 1.00 0.0

009 ¥ 3 Acc.. 099 6.211.. 6.498.. -805.. 1.00 0.0 Check Qrientation 7
0010 v 3 Acc.. 061  6.210... 6.522.. -766... 1.00 0.0

0011 ¥ 3 Acc.. 064 6.208... 6.490.. -766.. 1.00 0.0 Export 8
0012 v 3 Acc.. 001  6.209.. 6.514.. -755.. 1.00 0.0 ; :
0013 ¥ 3 Acc.. 002 6.207.. 6.531.. -768.. 1.00 0.0 . Enable/Disable |9
0014 ¥ 3 Acc.. 003 6.211.. 6.505.. -779... 1.00 0.0

0015 ¥ 3 Acc.. 004 6.209.. 6.497.. -752.. 1.00 0.0

0016 v 3 Acc.. 005 6.209.. 6.531.. -741... 1.00 0.0

nnmz 3 Acc... 006 6207 6470, -810.... 1.00 n.n

Import Time Dependent Coord. Export Time Dependent Coord CLOSE

Figure5-18: The Edit Default Receiver Arfaialogbox.
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1. Import sensorarray from afile

2. Add asensor

3. Edit asensor

4. Delete asensor

5. Stack waveforms frorselected

6. Unstack waveforms fronselected

7. Check orientation of the array (X direction frofjuphole/downhole, axis order, armtthogonality)
8. Export sensor array to éile

9. Enable/disablesensors within the selected group

5.4.2 Updating Sensomformation
It is important to note that each event has its own receiver properties for each channel. These are independent from
the Default Receiver Array. The receiver settings for any particular event can be viewed fréwethiePropertiePialog
box. The channel settings can then be accessed from here.

After importing raw waveform data into InSite's data management system, it may be necessary to update the receiver
array associated with a large number of events in the Project. This also applies to the shot/transmitter properties aksociate
with active Eents. To enable this, the Component List and Event List drop down menus (sections 4.2 and 4.3.5, respectively)
have options that allow the user to update the chosen set of Events or Components from the Default Receiver Array.

5.4.3 Treatment of MultichannelSensors
A receiver must be set for every channel that has a waveform. Groups of channels are linked together into multi
channel sensors, termed "Instruments”, and this system allows up to four channels to be linked together:Atltieis
pressed on the Default Receiver Ariaialog a new instrument is added to the array, initially with a single channel.
Additional channels may be added through the Instrument PropeBiedog

This instrument setup does not require the waveforms from an instrument to be acquired on subsequent channel
numbers as every channel is individually $etlso allows processing of not only triaxial or uniaxial sensors, bubé&sal
(perhapsa triaxial with one channelmalfunctioning)and quadriaxial(Figure5-19).
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Channel 1

Instrument 1 —

Channel 2

Channel 3

Channel 4

Instrument 2 ——

bboyo

Channel 5

Channel 6

i

Channel 19

Figure5-19: Multi-channel sensors are configured by setting a group of receivers to the same Instrument Number.
Each receiver has a unique axis label as an identifier. Instruments can contain up to four channels from any
channel number in the array.

The user can select how the channels are processed and visualised WeatreformVisualiser) fronthe Event
InitialisationProperty Sheet in the Processing Properties. There are two mada#able:

» Channel processes theventusing no grouping of channel$his is the simplest approach allowing the user to
quickly look at waveforms in the data without having to configure the Instrument structure. This is also the
recommendedmode when usingan array of purely uniaxialsensors.

® Instrument- processes theventby grouping the channels into instruments. This allows complex configurations
of sensorsto be usedand allows processingof multi-channelsensorsfor advancedsourceparameters.

The Channel and Instrument modes allow InSite to provide roles of varying complexity to the user. If the user is briefly
investigating waveform data from a simple sensoray,in order to gauge the data'guality, then the channel mode is
adequate. If the user has a complaxay,or wishes to obtain detailed source information, then theftwareshould be
configured for instrumentprocessing.

544 The Instrument Propertie®ialogbox
The Instrument PropertieBialogbox Figure5-20) allows the user to modify any of the settings associated with an
instrument used for data acquisition. An instrument can contain up to four acquisition channels and the channel numbers,
associated with the instrument being edited, correlate with acqigsitchannels. The Instrument PropertiBsalogbox
contains fields, which may be edited, that are common (by definition) to all channels belongimaf fastrument.
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5.4 Setting Sensor Arrays

Instrument number

IUse this channel in
processingfvisualisation

Display the instrument
label in the visualisers

Channel enable/disable
date for the location
wisualiser

Flags to choose what
instrument information
should e included in
location and source
paramster calculations

List of channels
belonging to the
instrument

Lnit vector defining
channel orientation

r

=X

Instrument Properties

Coriigm\

Instrument Number = |Il

Label = [5001 /

N\

¥ Instrument Active Number of channels in Instrument = 3

[V Display Label LI

[Velocity

Enable Date. day-month-year= [1 - [1 - [100

Disable Date, day - month - year = |1_ - I1_ . |3000

P Station Corr. [¢] = |0,|J1 / S Station Corr. [$) = IIJ

W Use Souce Vector Information in Location Algorithm

[V Use Instrument in Source Parameter Calcuations

Location and Orientation
Location [N, E, D) = (| 23.82

Distance Units | Metres 'I

. |3815

Sensor Diameter = |0

. 387323 )

_\ Channel | Axis Nomm.i | Morm.j | Mom. k Edit Channel I
0001 % 0.907 0.421 0.0
0oo2 Y 0.421 0.907 0.0 Add Channel :l\
0003 2 00 0.0 -1.00
Delete Channel I i
ok | Cancel |

Figure5-20: The Instrument Propertid3ialogbox.

A text label assigned to
this instrument

Mumber of channels in
the instrument

The type of data
recorded

Station time corrections

Sensor location KED

Distance units used for
location and sensor
diameter

Buttons to launch
Channel Properties
dialog
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The acquisition data type defines what particle motion the receiver responded to. The options are volts,
displacement, velocity oacceleration.

The instrument location must be defined in a NefEastDown (NED) cordinate system.Kigure5-21)

N

—-=
IH. I
c——< I » E
e .
e
"
“ul}/v:xi+yj+zk
l#‘.
..--"'#
Lo

Figure5-21: Definition of a receiver location and orientation

Flags are available for the user to select what instrument information is used in the location and source parameter
algorithms when processing. The orientation or amplitude scaling of certain instruments may not be known, and in
this case the user may onlyish to use arrival time information from an instrument.

Static station corrections may be configured, either to compensate for timing errors on an instrument or for lateral
velocity variations, anisotropy and uncertainties.

Channels belonging to the instrument can be added, edited or deleted using buttons at the bottom of the
Instrument PropertieDialogand highlighting the required channel in the list box. This will launch the Channel
PropertiesDialog(Figure5-22).

5.4.5 The Channel PropertieBialogbox

The Channel Propertid3ialogbox allows the user to modify any of the settings associated with a channel used
for data acquistion (Figure5-22).

The channel number associates the receiver being edited with an acquisition channel. Channels grouped together
as a multichannel instrument are differentiated using the axis labeMyZ,A) and axis orientation.
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5.7 Receiver Properties

Instrument that this
channel is part of

[ Channel Properties

==

Use this channel in
processing/visualisation

Channel enable/disable
date for the location
visualiser

Unit vector defining
sensor orientation

B

Frequency bandwicth
used in filtering
functions

The dominant {or
average) frequency
response of the sensor

Sensor cor to waveforms recorded on channel |1| -
| Canfiguration
—_ Instrument Number = |1 Label = (5001 —_— ]

% vI
Enable Date, day - morth-year= [T - [1 - [100 \

i

Disable Date, day - month-year= [1 - [T . [3000

‘ Location and Orientation
|

¥ Channel Active I~

Axis Orientation fi . k) = ( |1 .o .o )

‘ Amplitude-Frequency Response

— Polarisation = [Posiive v K

an =
Sensitivity = | 327881 £ Full Scale Volts = + | 8389608

Lows Frequency [Hz] = |5 High Frequency (Hz) = | 1000 \

—t  Dominant Frequency (Hz) = |502 5

Cancel |

N -

Acquisition Channel
that this sensor should
be associated with

A text label assigned to
the instrument

The axs on the
instrument that this
channel is associated
with

Instrument polarisation

Gain applied to the
channel at acquisition

Instrument sensitivity to
calculate waveform
scaling and full-scale
voltage of the channel

Figure5-22: The Channel Properti€alogbox.

SeeReceiver Propertiefor full description.

5.4.6

Edit Multiple ReceivelProperties

The properties of more than one receiver can be simultaneously updated from the Default ReceiveDiAlogy

The user should highlight the instruments to be edited in the default receiver array and press the 'Edit' button. This
launches dialogallowing the user to change the properties of the selected instruments. The user can enable/disable
channels, change the amplitude or frequency response parameters, alter the response type, sensor diameter and
distance units.(Figure5-23)
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Edit Default Receiver Array x

The Default Receiver Array is used to map Receiver information to Channels when importing data.
Would you like to import a Receiver Array from an external file? Import from File

36 Receivers in Array

Instru... E.. A.. Resp. Lla.. HMorth East Down Units  Di... Add
o001 4] = . . 6.482... )
0002 ¥ 3 Acc.. 068 6.208.. 6.504.. -75L.. 1.00 0.0 Edit
0003 ¥ 3 Acc.. 080 6.206.. 6.500.. -71%.. 1.00 0.0
o004 ¥ 3 Acc.. 084 6.208.. 6.522.. -760... 1.00 0.0 Delete
0005 v 3 Acc.. 085 6.207.. 6.499.. -776... 1.00 0.0
0006 « 3 Acc.. 086 6.205.. 6.491.. -696... 100 0.0 e
o007 [ = . 6.208... . ) Unstack
0008 ¥ 3 Acc.. 089 6.208.. 6.547.. -787... 1.00 0.0
0009 ¥ 3 Acc.. 099 6.211.. 6.498.. -805... 1.00 0.0 Check Orientation
0010 v 3 Acc.. 061 6.210.. 6.522.. -766... 1.00 0.0
0011 ¥ 3 Acc.. 064 6.208.. 6.490.. -766.. 1.00 0.0 Export
o012 L4 3
0013 ¥ 3 Acc.. 002 6.207.. 6.531.. -768... 1.00 0.0 Enable/Disable
0014 v 3 Acc.. 003 6.211.. 6.505.. -77%.. 1.00 0.0
0015 v 3 Acc.. 004 6.209.. 6.497.. -752.. 1.00 0.0
0016 ¥ 3 Acc.. 005 6.200.. 6.531.. -74l.. 1.00 0.0
nmz W 3 Acc...  (0& 6.207... A470...  -Bi0.... 1.00 n.n
Import Time Dependent Coord. Export Time Dependent Coord. CLOSE
- -
Edit Multiple Instruments & Sensors ﬁ
X Axis Active Velodty - |
¥ Axis Active Distance Units = | Metres -]
Z Axis Active Sensor Diameter = 0,00000
& Axis Active
Array Mame:
Amplitude-Frequency Response
Paolarisation Gain = 1.0000
sensitivity  1.0000 Full Scale Volts = +  10.000
Low Frequency (Hz) = High Frequency (Hz) =
Cominant Frequency (Hz)
[ QK ] | Cancel |

Figure5-23; Editing properties of multiple instruments.
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5.4.7 The Shot/Transmitter PropertieBialogbox

The Shot/Transmitter Propertid3ialogbox Figure5-24) allows the user to modify any of the settings associated
with a shot/transmitters used for data acquisition. A shot/transmitter is set for ea@ntin a component. Thevent
numberassociateshe givenpropertiesto a particulareventin the component.

Theshot/transmitter locationandorientation are definedin the samemannerasareceiver(Thelnstrument
PropertiesDialogbox).

Event number that this

‘ shot/transmitter is
Shot/Transmitter Properties 5]

[ A text label associated with.
Shok{Transmitter corresponds ko waveforms recorded on Event | !
[v Display Label Dateftime settings for
Stark time: |1 1232007 | hz:oo:o0am - = the location visualizer.
End time: 1/ 1j3000 + 12:00:00 AM = L
- - - I = I = Location ina NED
Distance units used in =

o . coordinate system.
location informations

7

M EEERS T Transmitter diameter
Distance Units = |Metres TransmitterDiameterICl (|fapp||cab|e) used In
ray-path corrections

Aixis Orientation (i, 3, k) = ( [ 1 , o , |0 )

Transmitter

o | concel orientation in a NED

coordinate system.

Figure5-24: TheShot/TransmittePropertieDialogbox.

9.2.2 Import from SEED and dataless SEED File

Importing sensor array information fro@SVSEN, Seg2, SEED or Dataless SEED format is done by the "Import
from file" button. If using SEED or Dataless SEED you will see the following option to select which reference
ellipsoidisusedfor the conversiorfrom latitude/longitudeto coordinatein north andeast,respectively.Youwill
alsobeaskedwvhetheryouwishto performdeconvolutionrautomaticallyonreading.Thisremoveghe instrument
responsgrom the waveforms.Youcanturn off the automaticdeconvolutionin the ChanneProcessingab.

Select the Reference Ellipsoid ot

WE5-34 ~

InSite - Seismic Processor

0 Do you wish to perform deconvolution autematically on reading?

Yes Mo

Figure5-25: Options when importing sensor information from SEED or Dataless SEED.
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Once a SEED file is imported you can view or delete the headers information from the PCF using the new
options available in the Edit Default Raer ArrayDialogbox. These two buttons are invisible if users are
importing stations from file format other than SEED or dataless SEED or becomes invisible after deleting SEED
headers.

Edit Default Receiver Array X

The Default Receiver Array is used to map Receiver information to Channels when importing data.

Would you like to import a Receiver Array from an external file? Import from File
5 Receivers in Array
Instrument E... A... Resp. Label North East Down Units  Diam. Add
0001 v 3 Volts TO... 6.2037... 6.6426... 751.000 1.00 0.0 5
0002 v 3 Volts TO... 6.2008... 6.6892... 724.000 1.00 0.0 e
0003 v 3 Volts TO... 6.2037... 6.6426... 751.000 1.00 0.0 Delete
0004 v 3 Volts TO... 6.1989... 6.6769... 791.000 1.00 0.0
0005 v 3 Volts TO... 6.2021... 6.6887... 742.000 1.00 0.0 Stack
Unstack
Check Orientation
Export
View SEED Headers
Delete SEED Headers

CLOSE

Figure5-26: Updated view of the Edit Default Raer ArrayDialogbox when SEED files have been imported

9.2.3 Import from XML station File

Sensors can be configured directly importing an XML station file provided by the seismic network
management system. For a description of the station XML file format please Vvisit
https://docs.fdsn.org/projects/stationxml/en/latest/index.html When importing the fileyou will see the
following option to select which reference ellipsoisl used for the conversionfrom latitude/longitude to
coordinatein north andeast,respectively.



https://docs.fdsn.org/projects/stationxml/en/latest/index.html
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The Default Receiver Array is used to map Receiver information to Channels when importing data.
Would you like to import a Receiver Array from an external file? Import from File

0 Receivers in Array

Instru... E... A.. Add

Select the Reference Ellipsoid

Edit

Delete

Stack

WG5-84 ~

Airy Unstack
Australian Mational
Bessel 1841 _ Check Orientation
Bessel 1841 (Nambia)
Clarke 1866

Clarke 1880

Everest

Fischer 1960 (Mercury) Enable/Disable
Fischer 1968
GRS 1967
GRS 1980
Helmert 1906
Hough
International
Krassovsky CLOSE
Modified Airy
Modified Everest
Modified Fischer 1960
South American 1969
WGS 60

WGS 66

WG5-72

Figureb-27: Options when importing sensor information from SEED or Dataless SEED.

Export

5.5 The Data Managemernbialog

ThisDialogbox Figure5-28) allows the user to import data into InSite. A number of data fornfasble3.1)
are currently recognised.

Below is a set of recommended steps that the user should take to perform an import process. During the import
process the data are automatically added as new Componé&atsh Component Name is produced from the data file
name using one of the followingethods:

1. Files with an InSite naming structure give the Component Name as part of the file name immediately
precedingthe first _(underscore) character, e.g. component_0001.esf.

2. TheComponentNameis taken directly from the basename of the file character string preceding the "'
character, e.gcomponent.rdb.

3. The Component Name is taken from the directory name in which the fdsile,e.g.
\componenircbuffOldat.

InSiteis designedso that the usercanhavea structured data storagesystemon their hard drive. Any
waveform oreventparameterfilesto be imported into InSite,other than the ESFs$hat are beingdirectly
accessedby the Projectaretermedas”"Raw"data. After the import process InSitewill haveproducedan
ESFor everyEventimported that containswaveformdata. Theraw dataisthen no longerneededfor routine
use of the software and shouldbe storedin a safeplace. ForEventsthat haveno waveformdata, perhaps
becauseahey'vealreadybeen processedisewherethedataisstoreddirectlyinthe PCKEseePrincipaDataFile
Formatdorfurtherexplanationof the InSite data files ESF and PCF).
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¥ Data Management Dialog

this dialog box to update the Component data that is contained W

T~ Properties for Component locatedms:

|ESF External Import LI Data Properties I Clear Directories I Component Directory:
i ismic\Proj Acti K!
JImport Directory [: \microseismic\Projects\Active\DevonOl 1US'E B |
I D:\microseismic\Projects\Active\DowdyRanch) TriggerMIRF\ESF\ 19991130004 Browse I —‘I—‘I J
Component Position = | -9.9e+100 I
¥ wutomatically convert raw waveforms to ESF Format I
/. / J

ESF Storage Directory

[DH

/I D:\microseismic|Projects\ActivelDowdyRanch\esfs\allmirfdata

[Esr

[V Store ESFs in Component-delimited sub-directories of the "ESF Storage Directory”

 Available disk space for ESFs:

i

24,151,920,640 bytes (Disk Size = 750153 Mb)
]

Disk Space Critical Level (MBytes) = I 100

Available data to select for import:

Walﬁe data in Import Directory:
B ]

[E] 1999113000_0006.esf

[E] 1999113000_0011.esf

[E 1999113000_0013.esf
[E 1999113000_0037.esf
[E 1999113000_0060.esf
[E 1999113000_0061.esf
1999113000_0065, esf
13000_0067, esf

S

1999113000_0077.es|
1999113000_0078, esf
[E 1999113000_0079.esf
[E] 1999113000_0080.esf
1999113000_0081, esf
=1 19Qa11300N NNR? ecf

E

[EF1999113000_0011.esf
[EF1999113000_0013.esf
[£F1999113000_0037.esf
[£F1999113000_0060.esf
[EF1999113000_0061.esf
[EF1999113000_0065.esf
[EF1999113000_0067.esf
[EF1999113000_0075.esf
[£F1999113000_0076.esf
[EF1999113000_0077.esf
[EF1999113000_0078.esf
EF 1999113000_0079.esf
EF199911300n rmn.mFLl_'J

< |

Data sub-directories and files AI Select All I
1999113000_0006,esf

->IMPORT->

Project Components:

#-B almirfdata
B db

£ locatedms
B3 artifacts

£ {6f0dS5a47-7708-4c80-beab-982e0aa36b9F}
B3 {943FcOce-c7ea-4b65-90F1-5d6ad777046d}

/—

Figure5-28: The InSite Data Managemebialog

In order to import and manage data the user must talbite where the data resides on the user's PC by choosing

two datadirectories:

o Import Directory

w ESF Storage Directory

The Import Directory is the location of thewdata. The data can be contained either immediately in this directory
or in a subdirectory. This allows the user to structure how the data is storediristance all data from one day may

be stored in their owndirectory.

..AMyDatddayldayl 0001.esf\MyDataday2day2 0001.esf\MyDatd day3 day3uy

_0001.esf

By selecting MyData as the Import Directory, InSite will then allow the user to import all data from within-all sub
directories, so making it easy for the user to import large amountiatd very easily.
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Table5.4: Data types currently recognised by InSite. Component name is obtained from one of the above
methods.

Channel/receiv

Compen er properties

Format

Data Type

Description

Reference

ent
Name

set
from data file

ESF

InSite's Event Storage Files arg
accessed directly biySite.

Event Storage
Files

All

ESF External
Import

InSite'sEvent
Storage Files are copied and
importedinto InSite

Event Storage
Files

All

RCBUFF

Queens University and ES
Canada Inc. Hyperion dgm
format.

N/A

None

ATF

InSite's ASCIlI Trace Files all
import and export of waveforms
for external

use

Appendices
section 2.8

p, S, 9, Vmax

GIGA

As RCBUFF biarr the Ultrasonic
Gigarecordersystem.

N/A

None

STWIF

Clientwaveform
data file

N/A

None

WFT

fileg
Digita

Waveform storage
recorded by Nicolet
Oscilloscopes.

Appendices
section 2.9

Vmax

SEGY

File developedby the Society of
Exploration Geophysicists for
storing geophysicaldata. It is an
openstandard andscontrolled by
the non-profit SEG Technical
Stardards Committee. More
information on the import of
SEGY filesanbe found onthe
[Frequently Asked Questions]

page.

N/A

p, s, 9, Vmax

SE&

File format developed by the
Society of Exploration
Geophysicists  for storing
geophysicaldata. It is anopen
standardand is controlled bythe
non-profit SEG Technical
Standards Committee.

N/A

p, S, gvVmax

SEGD

File developedby the Society of
Exploration Geophysicists for
storing geophysicaldata. It is an
openstandard andscontrolled by

the non-profit SEG Technical

N/A

p, S, 9, Vmax
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Standards Committee.
Media Indeperdent Recording | N/A 2 p, S, g, Vmax
file recorded by the Avalon
MIRF o
monitoring system.
GiralQ @om N/A 2 N/A
pressed Format recordedby
GCF N <
Glral2 sensors.
Standard format N/A 2 N/A
Seisan
Event parameer data file from | Appendices 2 N/A
RDB Queens University and ESQ section 2.3
Canaddnc.
Event parameter data file stored | Appendices 2 N/A
PUN by HYPO71 event location| section 2.5
program
Client event parareter file. N/A 2 N/A
SDR
Event paramder data file from | Appendices 2 N/A
SRC Queens University and ESQ section 2.4
Canada
Inc.
InSite's Very Versa tile File| Appendices 2 N/A
VVE format. Allows open source| section 2.7
import and export of data to
othersoftware.
Containseventparameters iratab | Appendices 2 N/A
delimitedfile allowing the datao | section 2.13
EPF be easily readnto mathematical
processingsoftware suchas MS
Excel.
Containsevent parameters ina Appendices 2 N/A
comma delimited file allowing | section 2.19
Ccsv the data to beeasilyread into
mathematical processing
software suchasMS Excel.
Contains event data in a N/A 2 N/A
. binary SAC file.
SAC Binary
Contains event data in N/A 2 All
MIiniISEED format. Each
MiniSEED chamel's waveform data is
stored in a single MiniSEED
file.
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Containseventdata in a PFC | Appendices 2 All
file created using Itascas PFC | 2.23

PFC software.

Continuous or  triggered 2 None
waveform data acquire using

BDF 9fa2a0Q REGE O

The ESF Storage Directory is where InSite stores theddEBig the import process and where it will access
ESFs wheneeded.InSitecanbe configuredsothat it automaticallystoresdatafrom different Componentsn
separate sukldirectories.Thisisrecommendedvhenimportinglargenumbersof Eventswith waveformssothat
the number of files stored in a single directory does not become too large (large numbers of files reduces the
efficiency in accessing tHdes).

As InSite only reads theaw data, the Import Directory can be on a readly device such as a GGDM.
Howeverthe ESF Storage Directory must be on the local hard drive of the user's PC. During the import process
InSite automatically converts ahw waveform data into ESF format ready for processing. For some data types
the user hashe option to switchthis off. Instead,alist of availableEventss createdin InSitefrom the raw data
andthe ESF isnly producedwhen the userfirst accessegachEventfor processingThisisidealfor situations
wherethe user justwishesto browsethe data,for example asa quality control checkor for particulardata. The
drawbackisthat the raw data must remain available for reading after the import process has beewpleted.

TheDataTypesESFand"ESHExternalmport" usethe sameformatoffiles,howeverthelatterimportsthe
data fromthe Import Directoryandstoresnew ESFa the ESFStorageDirectory.Thisisusefulif the userhas
existingeSFshat shouldn'tbe changedby further processing ohasESFesn a CDawaitingdataprocessing.
The Data Type"ESF" reads in ESFs from the ESF Storage Directory and accesses these directly when
necessary. Thisusefulif the userhasESF$or processinghat havebeenpreviouslyprocessedy InSite.

5.5.1 Data Importsteps

1. Choose what type of datal@ble5.4) is to be imported and select this in the DatgpeDrop-down Box.
Complete theData Properties Dialog if applicablefor the data type used to make additional settings.

(Figure5-28)

2. Select the location of the data. The data can either be on a local drive (e.g. a hard dHR@NCDr
other deviceattachedto the PC)pronaremote PConaWindowsLocalAreaNetwork. Selecthe Import
Directory by clicking on the Browdgutton.

3. Choose where InSite should store any created ES#Hact the ESF Storage Directory by clicking
the BrowseButton. If the ESF$for eachimported Componenshouldbe storedtogetherin separate
sub- directories,then select theflag.

4. Navigate the data tree shown in the Available Data Pane to find#te for import. Data directories and files
that canbe selectedwill be shownin the Data SelectionPane(all data shownis automaticallyselected).

5. Select different parts of the data if necessary (either directorigsall of the data in thadirectory is to be
imported - or individual files)The Shift and Ctrl keys are available to aid in selecting different patteof
data set (similar to Window&xplorer).

6. Click on the Import Data Buttoithe data will be automatically imported awisplayed as Components in
the Project ComponenPane.

Note: For SEGY and BSF data, if the import fails due to missing receivers, the required receivers are displayed
in the error message.
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Tableb.5: Description of controls on the InSite Data Managenigiatog

Dialog Item ‘ Description

A Data Type Drojaown box

B Import Directory- directory where files that are to be imported are stored, or the directory
immediately above this in the directostructure.

C Automatic Waveform Conversion Flagnselect this to stop InSite from automatically
converting waveform data to ESF format (only available for some data types).

D ESFStorageDirectory-directorywherelnSiteisto storeESFsreatedintheimport
process.

E ESEub-directoryflag- selectthisto storeESFs asub-directoryofthe ESFStorage
Directory

F Available Data Pane navigable tree of valid data directories and data files in the Impor

Directory (ESBtorage Directory if "ESF" data type is selected). A valid data directory ig
sub-directory that contains valid data files.

Data Selection Panea list of valid data directories or data files that can be imported.

H Data Properties certain datatypes have variables that can be adjusted which are
locatedhere.

| Component Properties - the properties of the selected componentin the Project
ComponentsPane. Thisallows the directory, where ESHiles for that componentare
stored,to bedirectly changed

®

J Availabladiskspacedndicatorfor the ESIStorageDirectory- InSitewill stopimporting
data and produce an error if the Disk Space Critiegklisreached.

K Project Components Panea data tree of Components existing in theject, updated
after every import process.
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Figure5-29: RCBUFF data files are being imported in this example. The RCBUFF files are stored in 439
different directories. Tofeft shows some of these directories in Windows Explorerriibpshows InSite's
Data ManagemenDialogwhen one of these directories is selected as the Import Directioeyuser can
select the RCBUFF file and import the data. The betigiht shows the case when the directory above is
selected. InSite searches for all glitectories containing valid datand displays them so that the us=n
then select as many directories as required and import the data.

55.2 Additional Import Settings
For several data types the user has options for additional settings.

a. If the type of data is SEGY or SEG2 thénatogwill be launched that allows the user to configure
the waveform scaling to be use#&i@ure5-30). If the user selects to 'Apply Receiver Scaling on Import'
the sensitivity and gain values from the default receiver array are used to update the imported
waveform amplitudes. The default behavidfithe 'ApplyWeightingFactoron Import' boxischecked
isto applythe weightingfactor from trace header field at byte 169ollowing the SEGY revision 1
standard. ThéWaveformData range' can be set as 'Psealed Amplitude’, where the imported data
are assumed to be in volts, or a bit sample range, where the imported data are converted to volts
using the counts range specified by the bit sampling chosen by the user and thaumaxiolts range
from the default receivearray.Checking the option for SEGY from Sercel reads the trace niander
sub-second start time fields from the SEGY headers followhedgSercel convention instead of SEGY
revisionlstandard.Themillisecondsfrom byte 169-170andthe microsecondsfrombyte171-172.In
addition,the descalingfactorfrom byte 207-210andthe descalingpowerfrom byte 211-212areused

to compute the descalingfactor, i.e., descaling factofl0 (-descaling power). Checking to 'Apply
Weighting Factor on Import' when the Sercel tyipeselected reads and applies the descaling factor

from the Sercel filSEGYieader, otherwise applies the descaling factor from byte M&e in situations

when user can only import their SEGY not acquired by Sercel tools using Sercel format is likely due to the
missing of trace number. InSite reads trace number from trace headwte®,4,5,6 for regular SEGY and

from byte 7,8,9,10 for Sercel Séggmat.
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b. If the type of data is GCF therbgalogwill be launched that allows the user to configure the file and folder
structure in which the data is stored (Figure5-31). The option to use this Dialoginformation must
be checked('Useformat string for GCF import’) and the corresponding SENTABLE.txt file set to option 5.
The correct radio buttofor whethera file is written per instrument (mukthannel) or per channel should
be selected. The format string should be given following the rules given in Guralp's SCREAM! manual. The
format specifier can contain the following characters:

® YYYY or YY denoting thear

» JJdr RRR denoting the Julialay

® MM or MMM denotingthe month in numericor alphabeticformat

w DD denoting theday

o HH denoting thehour

® NN denotingninutes

®w SS denotingeconds

w | denotingthe instrument (this shouldrelate to the sentable.txtinstruments)
o T,E and A for streantD,serial number etc. These are not usedlbgite

® C to indicate the component (e.g. Z, NE©)r

c. If the data of data is MiniSEED then a dialog will be launched that allows the user to configure the file
structure inwhichthe datais stored. (Figure5-33). Theformat string shouldbe givenfollowing the rules
below:

® YYYY denoting theear

®w JJdenoting the Julianay

«w DDD denoting thdulianday

® MM denotingthe month (if Julianday not specified or minute
« DD denoting the day of thenonth

® HH denoting the hour i24-hour format

® NN denoting theminute

®w SRlenotingthe second

w ? followed by a number dbcharacters denoting station code (e2SSS®ould correspond to a
station code 4 characters iength)

w L denoting the recorchumber

0] C denoting the channel number (may be omitted as the header inside the file contains this
information). Thelength of eachfield shouldmatchthe length of the field in the folder or file names,
apartfrom

d. To importBDFdata fromrock or material deformation and fracturing teséequired using Elsys
systemscontainingultrasonic surveyghevariables shown inth#. 5 C {QS (RIARiguEREB4)0
The values entered in the dialog must match thesed during the acquisition (using the -AEBp
application).

e. |If the type of datais CS\Mthen a Dialogwill be launchedthat allowsthe userto selectto import all
eventsto a single component, regardless of their component in the CS\Fiigti(e5-32). The user
should select this option and give a new component name. For this option the CSV file sheald
the same format as InSite exported Gi®/(see Appendices sectidh19).

f.  Toimport a catdogue from a third party, it isrecommendedo store the parametersini CS\format
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andusei KS &SO02yR 2LIiA2y a{StSOG / Figureb83, Gseroaef 2 NB A Y LJ:
required to match the external fieldiith InSiteparameters.Note that when sourcemechanismis

provided, InSite keepsits own way of calculating sourcearametersto avoidd a ®F Ft A OG A y 3¢
information. Thereare 3 waysof importing sourcemechanismj.e.,by momenttensor (m11, m12,
m13,m22,m23,m33),by angleq(strike,dip, rake,tensileopening),or by fault planes (normaindslip
vectors).Importingmomenttensoronlyispreferred.Forthe other2methods InSitewill convertit back

to momenttensorandstorethe sourcemechanismin the form of momenttensorin the PCHile. Note

that for double couple sources,the correspondencebetween moment tensor to anglesand fault

planesis not uniquedue to the ambiguity between the fault plane and the auxiliptgine.

g. The external source mechanisms can be visualised in 3D scene in terms of DFN Plane/Disk or Beach
balls (seeSceneProperties.

File Import Properties x| File Import Properties X|
- Data Import Scaling Data Import Scaling

™ &pply Receiver Scaling on Import ™ Apply Receiver Scaling on Import

v apply Weighting Factor on Import v apply Weighting Factor on Import

I™ Use SEGY Format Fram Sercel ™ Use SEGY Format from Sercel

‘\Waveform Data range = IPre-scaIed Amplitude E] Waveform Data range = |Pre-scaled Amplitude :I
Pre-scaled Amplitude | Pre-scaled Amplitude
3-bit samples 3-bit samples
12-bit samples 12-bit samples
14-bit samples 14-bit samples
16-hit samples 16-bit samples
24-bit samples 24-bit samples

Figure5-30: SE@ and SEGimport Dialogs. ApplyReceiveBcalingsto applythe gainand sensitivity to the

raw amplitude. Apply Weighting Factor isdpply the weighting factor in SEG/SEG?2 file header to the raw

amplitude. Sercel SEGY file header stores additional gain and sensitivity information, thus Use SEGY Format
from Sercel is to correct the amplitude from Sdrtuments.

| Data Settings - GCF X

[ Juse format string for GCF import (SENTABLE format 5)
Q) File per instrument () File per channel

Format string for folder structure and file naming

Figure5-31: GCF import Dialog.

B

| SV Settings X

[ JImport all events to a single component

| [] select CSV fields before import

Cancel

Figure5-32: CSV imporbialog Users are allowed to assigm:ertain columns from a CSV file to InSite internal
parameters. Select CSV fields before import is recommended for InSite incompatible CSV file format.
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| Data Settings - MiniSEED X

Filename MDDHHMMSS

Figure5-33: MiniSEED import dialog. The filename format string is to skip certain characterdileritaene
beforeand/or after the characters for year (YYYY), m¢MM), day(DD), hour(HH), minute(NN), and
second(SS). For example, to extract the date and time from file named
fXYZ_ 103214 20171001_025802.oqsle string could be as simple i&ss_ssssss_ YYYYMMDD_HHAINSS
Characters liké?g fLg fiddare not required but can be used to make the string format more informative.

| BDF Settings X

The values entered must match what was specified in AE-Amp.

No. Pulses:
Pulse Interval (ms): 0
Chn. Delay (ms): o

Figure5-34: Additional settings for the impbrt of BDF filesntain'ing ultrasonic surveys. The values of the
variables must match those used during the acquisition usiggs systems.

External field _ InSite parameters
Select CSV Fields || [Fect parameter... -
Select Parameter... A
Field Evert Parameter - DateTime

vent File Name Select Parameter... Ti
Acquisition Date (UTC) IDate
Acquisition Time (UTC) Time
Acquisition Milisecond (UTC)  JMiliseconds Down
Origin Time - Date (UTC) [elect Parameter... Location Magnitude
Origin Tirme - Time (UTC) [Select Parameter... Instrument Magnitude
Origin Time - Milisecond (U... [Select Parameter... ?;Smr‘"""c“m"z;g;'n'i”de
Acquisition Date (CST) [Select Parameter... 5:P Ratio
Acquisition Time: (CST) |Select Parameter... Radiated Energy

. Apparent Stress
Acquisition Millisecond (CST)  |Select Parameter... Static Stress Drop

Origin Time - Date (CST) [elect Parameter... RMS Noise
Origin Time - Time (CST) Select Parameter... Signal to Naise Ratio

i Radial Distance
Origin Time - Milisecond (C... [Select Parameter... RMS location error

Origin Time Relative to Acq... [Select Parameter... RMS residusl time
condition Number fSelect Parameter... Error Elipsoid A Length
Momert Magritude Momertt Magnitude Error Elipsaid A Axis North
B Error Elipsoid A Axis East
Perc 150 fselect Parameter.. Error Elipsoid A Axis Depth
Perc CLVD fselect Parameter.. Error Ellipsoid B Length
Perc DC |select Parameter. . Error Elipsoid B Axis North
Strike 1 JFauit Plane Solution Strike (deg.) =l g:g; EH:;:ZE g :::: g:;‘m
LEmer EIhEsmd C Length =
Date and Time Order: | MDY -
i

Figure5-35: Toimport a catalogue to InSite. The external field can be matched with InSite param#ter by
dropdown menu. Note that when source mechanism is provided, InSite keeps its own way of calculating
sourceparametersto avoidd & 2 ¥ F t ikf@riakiofi. Aong3 waysof importingsourcemechanism,

i.e., moment tensor (m11, m12, m13, m22, m23, m33), angles (strike, dip, rake, tensile opening), and fault
planes (normal and slip vectors), importing moment tensor only is preferred. For the other 2 methods, InSite

will convert back to momengensor and store the source mechanism in the form of moment tengbe
PCHile.
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5.6 EventProperties

The Event PropertieBialogbox Figure5-36) allows the user to change the properties associated with a
particular Event.Fromhere, the channelscontainedwithin an Eventcan be viewed and the propertiesfor a
particularChannel can be accessed via the Channel Prop@tasgbox. The Channels Pane shows information
associatedvith each channel such as the sampling used and receiver properties.

Event Properties
S o Change the
Change the Event=4 Component = 20090429 Label = |2009042‘3_0?3500E gef Event's Label.
event’s date, N Dete end Time
time and local Date, day-month-year= (23 - |4 - |2003 Time, hour:min secs = [€ 38 59.97593
e |

time information Local Time Offset (hour : min : sec) = 5 0 0

Location Information

Event located of (109343, 662403, 4338.01) with Units of 1.00 #

—— | Edit the information
associated with the
Shot/Transmitter for
List DT Cha_nnel_s There are 19 Wevefarms/Channels in the Event this Event.
contained in this :
Event Chann... | E] Sempl.. | Time Uni.. [ Instument [A. [Moh  [Eest  [Down [Distu. | -
ven 0002 000200 1.00 0001 Yootz 367 20867 1.00 =

0004 000200 1.00 o002 K124 2264 2266 1.00 |

0005 ¥ 000200 1.00 0002 Y1274 2264 2206 1.00 .

000 000200 1.00 0002 2 1274 2264 2286 100

0007 000200 100 0003 ¥ 2278 -3598 2992 1.00

0008 + 000200 1.00 0003 Y2278 <3598 2992 1.00

000 ¥ 000200 100 0004 K 3147 -B6B1 2867  1.00 . .

0012 ¥ 000200 100 o004 Z 47 BEE1 2867 100 —— | Edit the properties of

0013 ¥ 000200 1.00 0005 X 5M8 7341 2667 100

0014 000200 1.00 0005 Y SM8 731 2667 1.00 - a chosen Channel

oK I Cancel

Figure5-36: The Event Propertid3ialogbox.

5.7 ChannelProperties

The Channel PropertieBialogbox Figure5-37) allows the user to change the properties associated with a
particular Channel.

Properties that can be changed include the following

o WaveformSampling Time and Timénits.

o The Presignal Points. Thisis the length (in data points) of the Pre-signalWindow - the window of
waveform data for Signato-noise calculations and DC offset corrections. If npidk has been
performed,then the PresignalWindowisawindow of datastretchingfrom the start of the waveform. If
thereisaP-pickthe Pre- signaWindowisawindowof datastretchingbackwardgintime)from this point.
Thevalueshouldtherefore be produced from an estimate of when the signal should arrive on the waveform
- if a pretrigger length has been used during data acquisition then thedigeal Points should be less than
this. The PresignalPointsneed to also be large enough to sufficiently sample the background noise. If the
Presignal Points are greater than the number of data points in the waveform before 4hiekPthen the
entire waveform up to the #ick is used.As an example, the recommended Presignal Points for a

waveformof length 4096is 200. (Figure5-38)
o The receiver settings for this channel, as displayed inRkeeiver PropertieDialogBox Note that these
receiver settings are only for this channel in the event. Any changes made do not affect the Default Receiver

Array as these are completely independesattings.

» Parameters used in active surveys. These are explainéddntInitialisation
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Waveform
Sampling Time

These parameters are
used when processing
active events

Channel Settings x|

Settings for Channel Number 2

Time units used for the

NB: Changes made here may not effect processed results. Make sure that
locations, velocities, amplitudes etc are re-processed after making changes.

Time Lnits = I Milliseconds "I

\Waveform Sampling Time = |{IRES)

Pre-signal points = I‘I Juli]

Waveform Sampling
Time

Qpen the Receiver

i~ Receiver Settings

MB: The receiver settings edited here are unique to this
Channel in this Event. Editing these settings will NOT make any Edit |
changes to the "Default Sensor Array" used for the Project.

arameters used in ACTIVE velocity calculations

Spline Sampling Time = In-2 Trace TO point = I1
P-Time Correction = IU S-Time Conection = IU

ok | cancel |

Figure5-37: The Channel Properti€alogbox.

Properties Dialog Box

il O LE SO PR B S ot BB &a JEeEE
— —

¢ *»Er

HEFT

B BN LW ] L =T

Pre-signal Window
when noP-pick is when a P-pick is
provided provided

Pre-signal Window

Figure5-38: Definition of the Presignal WindowPresignal points define the length of window (in data
points) from either the start of the waveform (if neaRwve pick) or immediately preceding thevBve pick.
The Presignal window is used in SigrtatNoise calculations and in correcting for a DC offset.




106 5.9 Configuration of Processing Properties

5.8 ReceivelProperties

The ReceivePropertiesDialogbox allows the user to change the properties associated with the channel sdrigard
5-39).

The channel number associates the receiver being edited with the acquisition channel. Channels can be grouped
together as a multchannel instrument using the instrument number and asY,Z, A). The acquisition data type
defineswhatparticlemotionthereceiverespondedo. Theoptionsarevolts,displacementyelocityoracceleration.

O n—
LEES7e)

The waveform amplitud®Vi is given by the equation wher¢; is the waveform voltage (rauwlata amplitude) at
data pointi, p is the receiver polarisation (+1.0 €t.0), s is the receiver sensitivity agds the receiver gain.
The receiver gain is a ratio depending on the amplification applied to the acquired data (e.g. 40dB is x100).

Figure5-39: The Receiver Properties Dialog box.

Thereceiversensitivity dependson the sensorspecificationand the resultingamplitude type. For instance,a
sensitivity= 5.0 volts/m -s! 2 will then resultin the correctaccelerationbeing used. The sensitivitycan havethe

following unitsdependingon what units the waveform amplitudes should be in: volts/m -s! ? (acceleration),

volts/m s’ (velocity),volts/m (displacement)yolts/volts (asimplescalingatio if the raw datais alreadyin one of
the previoustypes or if the data is just a voltage).

The "Fullscale Voltage" ( Vmax) is the voltage range that the acquisition system acquired the signal at. This can be an
amplitude range if the importedaw data is not scaled to volts and the appropriate receiver sensitivitssésl. Analogue
to-digital conversion electronics operate by sampling an analogue signal between Vmax volts. For example, a system may
use 16bit sampling betweerr10V.The resulting data will then be in the form of a 16bit (2 byte) integer scaled between 0































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































