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 Quick Start Guides 
 
InSite-Lite QuickStart Tutorials 

InSite-HF QuickStart Tutorials 

 
 

1.1 InSite-Lite Quick Start Example 
 
Please copy and paste the tutorial folder in the installation path, C: \ Program Files \ ASC\ 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 InSite-Lite version. 

 
 
 

1.1.1 Step 1 - Project Setup 
 
The first step when working on a project in InSite is the import or creation of a sensor array with channel numbers 

matching those in the harvested or imported seismic waveform data files. 
 
In this example, the .pcf file is already set with the correct sensor array and this step can be skip. The following details 

are for information only and working on a fresh project. 
 

1. In InSite's 'Data Visualiser' click ΨProject - >Edit  Default  Arrays - > Receivers Ω. Alternatively, 

the same Dialog can be called clicking on 

 
 
 
 

 
Figure 1-1: Array Input and Edit Button 

in the main toolbar in Data Visualiser 
 
 
 

2. the array can be imported from a ready-made .sen or .csv file following the format described in later sections by 

clicking Import from File . Alternatively, each sensor can be manually added by clicking Add and 

completing the properties menu. 
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Figure 1-2: Array Input and Edit Dialog 

 

 
 

Figure 1-3: Array Input and Edit Dialog 
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1.1.2 Step 2 - Data Import 
 
 
InSite-Lite can import a variety of data formats. 
 
In this step, we just import triggered SEGY format data. Notice that the tutorial SEGY data are triggered event data. 
 
 

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

2. Click ΨProject - > Import and Manage Data... Ω Make sure the Import Directory and the ESF 

Storage Directory are set correct (see figure below) 

 

3. Select the root of the file tree and click - >Import - >, all .sgy files will be imported to InSite and stored as 

ESF files in the specified ESF folder. 

 
 
Note: there are 50 events imported into InSite-Lite 
 
 

4. Right-click on any one event and select View Waveforms . You will notice that some first arrivals were 

already picked. The free version of InSite-Lite does not have automatic first arrival picking. In the next step, 
we will manually pick or re-pick the first arrivals and locate events using homogeneous model. 
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1.1.3 Step 3 - Microseismic Waveform Processing 
 
 
Once we have setup the monitoring array and imported waveforms, we are ready to process microseismic events. 
 
InSite provides 3 ways of processing: 
 

¶ Automatic processing or batch processing: the procedures are defined in the auto-processor by users. 
 

¶ Online processing: process the data while triggering. In online processing, procedures are not specified by users 

and determined by the type of data automatically. 

 

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

processing and manual processing. 

 
Adjusting processing parameters: 
 

¶ Right-click on one event that was not located successfully. In the example shown below, event 5 is not 
located. 

 

 

 

Figure 1-4: Some events are not located in the triggering and online processing step 

 

¶ The reason is that the auto-picking algorithm failed to pick the P-wave arrival. See the figure below. 
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Figure 1-5: Incorrect pick 
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To adjust the first arrivals, users could either use Draw P Arrival  Pick  Moveout  or Draw S 

Arrival Pick  Moveout  or Add P Arrival  Pick  or Add S Arrival  Pick  to manually adjust 
the first arrivals. Shortcuts Shift  + A and Shift  + D are used frequently. 

 
 
 

 
Figure 1-6: Manual pick 
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¶ Click the location button to relocate the event. This event is thus relocated manually. You may want to repeat 

this procedure for all other events. Tips: you can repick all first arrivals only without click the locate button. 

The full version of InSite includes the autoprocessor to batch processing all events. For the batch 

processing, the details can be found at Auto-Processing . 
 

¶ Other parameters can also be adjusted. For example, the source vector time window, auto-picking parameters, 

or parameters in locater. 

 

¶ This step gives you some flavour about how tedious the processing can be. Advanced locating method such as 

source scan has been developed to automate this process to a certain degree. However, at the end of the day it 

is the sole responsibility of the processor to ensure the quality and the reliability of the processing outcome. 

 
 

1.1.4 Step 4 - 3D Visualiser 
 
InSite provides comprehensive 3D visualisation to assist interpretation of fracture propagation. See 3D Visualiser 

for details. In this tutorial we will explore two functions including displaying events by different colour and size scales and 
play events as a function of time. 

 
Display events by different colour and size scales 
 

¶ Enter the 3D visualiser and click Properties . In the tab of Events , display the event by sphere symbol 

type, and colour scale by time and size scale by signal - to - noise ratio  (see figure below). Now 

you will be able to tell when and where a good quality event is located. For automatic processing, this is a 

good trick to emphasize good quality events to reveal major failure zones. 
 

 
 

Figure 1-7: 3D visualiser 

 

ω Now switch to the Time tab and set the parameters following the figure below. Click OK.  
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Figure 1-8: Set parameters to play events by time 

 

ω Click Play Events button to start. The events 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 understand the 

time and space patterns of the microseismicity. 

 
A few other functions that are worth of mentioning include (see figure below): 
 
1. Treatment Curves: you can import engineering data such as those from hydraulic fracture treatment, e.g. well head 

pressure, proppant concentration, 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 scale or colour events. Find more details at Treatment Curve 

 
2. Uncertainty: Since v3.15, you can evaluate the uncertainty using Bayesian Posterior probability by giving the 

uncertainty in arrival time, velocity model and source polarization. Find more details at Uncertainty Analysis 

 
3. Calculate stimulated volume: two ways of calculating the rock volume stimulated by fractures, one is to fit a box to 

the event cloud and the other is by tightly fitting an isosurface. Find more details at Stimulated Volumes. 

 
4. Array Analysis: this function can be used to quantify the sensitivity and the location accuracy of the employed 

acquisition geometry. This information can be used to assist interpretation of microseismic cloud. Find more 

details at Array Analysis. 
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Figure 1-9: Additional functions available for interpretation 

 
 

1.1.5 Step 5 - Data and results Export 
 
By this time, you have exported 3D visualisation figures and 2D charts for display purpose. In this section, you will 

export quantitative information such as waveform and event catalogue for further data processing. InSite support a 
variety of data format such as ASCII format like ATF and binary format like SEGY, SEGD, SEED/miniSEED etc. 

Export waveform 
 

ω To export waveform for one event, enter Waveform - Moveout by clicking the global button and make sure 

View - >Export Bar  has been selected. 

ω Click ATF to 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 one channel. 

ω Clicking MSEED will 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: This way is to export the observed waveform to the corresponding file format. If waveform is filtered, or 
rotated to P-SH-SV coordinate, the processed waveform will be stored instead of the original raw file. To export raw 
waveform or processed waveform, you can use the auto-processor. See AutoProcessing for details. 

Export Catalogue 
 
Microseismic catalogue can be exported with different level of details. Make sure you are in Data Visual i ser ; 

the drop-down menu from Export shows different ways of exporting catalogue information. See the Export sub-menu 

for details. 

ω Export CSV Event Data File is the most common function. It exports parameters such as time, location, magnitude 

etc for each event. Please export a file and review the content in it. You can open CSV file by EXCEL. 

ω Export CSV Instrument Data File has more details than Event Data file. Each pair of source and receiver is stored 

in one row and the additional information include picked and theoretical arrival time, ray polarization, etc. 
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1.2 InSite-HF Quick Start Example 
 
Please copy and paste the tutorial folder in the installation path, C: \ Program  Files \ ASC\ Insite - HF 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 InSite-HF version 

 
 

1.2.1 Step 1 - Project Setup 
 
First, we will turn on "Real time" mode to use the wizard. Note that this tutorial is not suitable for InSite-Lite. 
 

 

 

Figure 1-10: Turn on the real time mode to enable the access to the setup wizard 

 

¶ Import Geometry using Frac-manager 
 
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. Treatment well path (Treatment_Wellpath.csv ) 

 
4. Well logs from treatment well (Treatment_Gamma.csv, Treatment_PVel.csv,  Treatment Ҵý 

_S -  Vel.csv ) 

 
5. Perforation shot location (Treatment_Perfs.csv ) 

 

6. Well Objects Files.csv contains Treatment well 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 shown in 

the figure below 
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Figure 1-11: Import the CSV file with the well track 

 

When done, click the next > button. 

 

¶ Import Tools 
 
Now we import the tools (geophones) to the corresponding well (monitoring well). 
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Figure 1-12: Import the CSV file with geophone positions measured as MD 

 

When done, click the next > button. 

 

¶ Import Perforation shot position 
 
 
The perforation shots that are measured by MD can be imported to the treatment well path. 
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Figure 1-13: Import the perforation shots to the treatment well 

 

When done, click the next > button. 

 

¶ Import Well logs 
 
The well logs (P vel, S vel and Gamma) measured along either treatment well or monitoring well can be imported 

from CSV files. 
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Figure 1-14: Import well logs to the corresponding well 

 

When done, click the next > button. 

 

¶ Import Well Objects 
 
The well objects, packers, sleeves etc can be imported to the project for visualisation purpose. 
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Figure 1-15: Import well objects to the corresponding well 

 

When done, click the next > button. 

 
 

¶ Add stages (optional) 
 
 
Stages can be added in this interface if needed. This tutorial will add a stage at a later time. 
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Figure 1-16: Add stages for data acquisition and processing 

 
When done, click the Exit Setup button and you will see the previously imported objects are listed in a tree 

structure as shown below. 
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Figure 1-17: The imported objects are listed in a tree structure 

 
The imported objects are now visible in 3D visualiser for review. 
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Figure 1-18: The imported objects are visible in 3D visualiser 

 

¶ Import Geometry: the simple way 
 
 
Use Array Editor Dialog to import sensor array when Frac-manager is unavailable. The geophone coordinates and 

its orientation must be calculated before importing as default receiver array. 
 
 
 

1.2.2 Step 2 - Data Import and Harvesting 
 
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 InSite-Lite. 
 
 

¶ Set processing parameters 
 

Follow the 3 steps outlined in the figure below to set the processing parameters in Processing Setting -> Autopicking, 
Source Vectors and Channel processing tabs in the tutorial PCF file. 
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Figure 1-19: Enter the processing parameters to the tutorial PCF 

 

¶ Set location 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 interface from Processing Setting - > Locater . 
 

 
 

 

Figure 1-20: Enter the locater parameters to the tutorial PCF 
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¶ Set harvesting parameters 
 
Create two new folders ESF and BSF at the same level as Raw Data . Set the harvesting parameters shown below. 

The detail of this interface can be found in Streamer Leach. Please make sure the directories for raw data, ESF and BSF 
are correct. Specificaily the raw data directory should be your_path \ to \ QuickStart \ Tutorial  -  

_1.1 \ Raw Data \ , the ESF directory should be your_path \ to \ QuickStart \ Tutorial_1.1 \ ESF\  

and the BSF directory should be your_path \ to \ QuickStart \ Tutorial_1.1 \ BSF\ . 

 
 

 
Figure 1-21: Enter the harvesting parameters to the tutorial PCF 

 

¶ Start leaching 
 
Once the processing, locating and harvesting parameters are set, we are ready to trigger events that meet the triggering 

criteria. 
 
Click Start 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 the PCF file and click Manage BSFs to make sure the information is empty as shown below. If not, 

please delete the BIF file and click reset . Refer to BSF ESF and Waveform Settings for more details. 
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Figure 1-22: Make sure there is no information in this Dialog 

 

¶ Leaching result visualisation 
 
Leaching can be performed in the background. After you start leaching successfully, you can minimize the leaching 

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

 
 

Figure 1-23: Events will be located in real time 
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1.2.3 Step 3 - Velocity model calibration 
 
InSite provides two different methods for velocity calibration: 
 

¶ Layered velocity model calibrated by known shots. This method is normally used in field-scale microseismic 

monitoring. 

¶ Time-dependent velocity model calibrated by ultrasonic survey. This method normally used in laboratory acoustic 

emission monitoring. 

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

Surveying. 
 
First of all, we need to import calibration shot. The perforation shot ESF file is provided in the tutorial directory and the 

component in PCF file is named perf. Select this component and right-click on the event (not the component) and select 
View  Waveforms . 

 
 
 

 
 

Figure 1-24: Select to view the waveforms to double-check 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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Figure 1-25: Import per shot 

 
 

We now need to create a stage. Enter frac-manager by clicking Setup global button, in the right lower panel Stage 

Data View right-click and select Add New Stage... from the pop-up menu. Note that the items in this menu 

are ordered in the operation order. We will later select Add Calibration  (Reference)  Downhole 

Array... , Add Calibration Shot...  and so on. 
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Figure 1-26: Create a stage 

 
Now we are ready to calibrate a layered velocity model. 
 

¶ Manual calibration of layered velocity model 
 

Right-click on Calibrate Velocity Model from Calibration Shots... in Frac Manager as 

shown in the figure below. 
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Figure 1-27: Calibrate velocity menu 

 
 

As this is the first model we will create, we click Select Layers  Graphically , as shown below 

 

 
 

Figure 1-28: Open the velocity calibration interface 
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Manually add layers based on the well logs. The details can be found in Use of Sonic Logs to Pick an Initial Velocity 

Model 

 
Save this model as the initial velocity we will use for velocity calibration. 

 
Display the sonic logs and manually adjust the value of each layer to make sure the theoretical arrivals match the 
waveform for both P and S waves. See Manual Calibration for more description. To display the theoretical overlay, a 
few methods one can use. Set a user defined position as the perforation shot position in 3D visualiser see Overlay 
bars in Event View Button bar Operations or set the event type to be shot and enter the shot position by right-click 
on the event -> Edit Event Properties. 

 
It is recommended to adjust only the layers covered by the ray paths and leave other layers not changed. In addition, try 

to make the velocity value close to the sonic logs as much as possible. 

Once satisfied with the match between the theoretical arrival and the waveform, save the model and move onto the 

automatic velocity calibration.  

 

Automatic calibration of layered velocity model 

 
Enter the same interface as shown in  

Figure 1-27. 

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

automatic velocity calibration. 

 
Set parameters for each layer following the section of Automatic Calibration. 

 
Click start will launch the calibration. The total computing time will depend on the number of layers. We recommend use 

automatic calibration for 3 to 4 layers. 

 
Upon completion, the theoretical arrivals and the picks will be displayed on multiple popup windows. 

 

1.2.4 Step 4 - Microseismic Waveform Processing 
 
Once we have calibrated the geophone orientation and a velocity model, we are ready to process microseismic 

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 this step, we need to fine tune some processing parameters for better result. 
 
InSite provides 3 ways of processing: 
 

¶ Automatic processing or batch processing: the procedures are defined in the auto-processor by users. 

¶ Online processing: process the data while triggering. In online processing, procedures are not specified by 
users and determined by the type of data automatically. 

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

 
Adjusting processing parameters 
 

Right-click on some event that was not located successfully. In the example shown below, event 3 is not located. 
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Figure 1-29: Some events are not located in the triggering and online processing step 

 
 

The reason is that the auto-picking algorithm failed to pick the P-wave arrival. See the figure below. 
 

 

 

Figure 1-30: Incorrect auto-pickings 

 

To adjust the first arrivals, users could either use Draw P Arrival  Pick  Moveout  or Draw S Arrival 

Pick  Moveout  or Add P Arrival  Pick  or Add S Arrival  Pick  to manually adjust the first arrivals. 

Shortcuts Shift  + A and Shift  + D are used frequently. 
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Figure 1-31: Manual picking options 

 
Click the location button to relocate the event. This event is thus relocated manually. You may want to repeat this 

procedure for all other events. Tips: you can repick all first arrivals only without click the locate button. At the end, you 

can use autoprocessor to batch processing all events. For the batch processing, the details can be found at Auto-

Processing. 
 

Other parameters can also be adjusted. For example, the source vector time window, auto-picking parameters, or 

parameters in locater. 

 
This step gives you some flavour about how tedious the processing can be. Advanced locating method such as source scan 

has been developed to automate this process to a certain degree. However, at the end of the day it is the sole responsibility 

of the processor to ensure the quality and the reliability of the processing outcome. 

 
 

1.2.5 Step 5 - Source mechanisms 
 
InSite provides two advanced methods to calculate source mechanisms: moment tensor inversion based on 

amplitude and composite moment tensor mechanism inversion. The former is useful with adequate azimuthal 
coverage and the latter is designed for single borehole monitoring or similar scenarios where azimuthal coverage is 
limited. In this step we will introduce both methods briefly. 

 

¶ Full moment tensor inversion 
 
InSite provides a full module to do moment tensor inversion. The details can be found at Source Mechanism Tool. The 

full moment tensor is inverted based on the amplitude recorded by single component (uniaxial) or three-component 
(triaxial) sensors. 

For triaxial sensors, you can manually pick P, SH and SV amplitude in tri-axial view by rotating the waveform to Event-

Defined Rotation. Here we use the automatic picking from the batch processing: Tools - > Launch Auto -

Processor . Add Autopick  of  P,  SH,  SV amplitudes  (Req  locations)  (see AutoҴý Processing 

and figure below) and then click Start . 
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Figure 1-32: Use autoprocessor to automatically pick P, SH and SV amplitude 

 

Set the moment tensor parameters under the Mechanisms tab as in figure below. See Parameter Setting Interface 

for details. 
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Figure 1-33: Set the parameters for moment tensor inversion 

 

Click the Source Mechanism button in the processing bar to calculate the moment tensor. The following Dialog 

will pop up with computation result. 
 



1. Quick Start Guides  

 

31 

 
 

Figure 1-34: View the moment tensor result 

 

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

interface will be displayed. 

 
For uniaxial sensors, if Allow Amplitude Picking  is not enabled in the Autopicking tab, you must manually 

pick the amplitude for P and/or S wave (see the figure below) and follow the same procedure. 
 
 

 

Figure 1-35:Pick amplitude of P-wave from uniaxial sensor. Note SH and SV-wave amplitude can be picked in a 
similar way 

We can calculate the moment tensor for all events Tools - >Launch Auto - Processor , add Get Source 

Mechanism , and click Start . After that enter 3D visualisation, change display symbol to Beachball and you should see 

events are displayed in 3D beach balls. 
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Figure 1-36: 3D Beachball display 

 

¶ Composite moment tensor inversion 
 
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 assume all events have the 
same failure mechanism. In practice, you may group events by time and space and perform multiple composite moment 
tensor inversion for each group. 

 
 

1 Enter 3D visualiser and select MSDFN Generator . 

2 Accept the default parameter setting, click Run. 
 

3 The button Show Amp. Ratio  becomes activated. Click it 

 
4 You will see the panel for manual adjustment. For details, please see here) 

 
5 Click Save Global  button and enter 3D visualiser to view events by beachball. 
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Figure 1-37:3D Beachball display using MSDFN. Note the difference from full moment tensor inversion 

 

1.2.6 Step 6 - 3D Visualiser 
 
InSite provides comprehensive 3D visualisation to assist interpretation of fracture propagation. See 3D Visualiser 

for details. In this tutorial we will explore two functions including displaying events by different colour and size scales and 
play events as a function of time. 

 

¶ Display events by different colour and size scales 
 

Enter the 3D visualiser and click Properties . In the tab of Events , display the event by sphere symbol type, and 

colour scale by time and size scale by signal - to - noise ratio  (see figure below). Now you will be able to tell 

when and where a good quality event is located. For automatic processing, this is a good trick to emphasize good quality 

events to reveal major failure zones. 

 
 

 
 

Figure 1-38: Colour scale by time, size scale by signal-to-noise ratio 

 
ω Now switch to the Time tab and set the parameters following the figure below. Click OK. 
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Figure 1-39: Set parameters to play events by time 

 

Click Play Events button to start. The events 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 understand the time 

and space patterns of the microseismicity. 

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

1. Treatment Curves: you can import engineering data such as those from hydraulic fracture treatment, e.g. well head 

pressure, proppant concentration, 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 scale or colour events. Find more details at Treatment Curve 

 
2. Uncertainty: Since v3.15, you can evaluate the uncertainty using Bayesian Posterior probability by giving the 

uncertainty in arrival time, velocity model and source polarization. Find more details at Uncertainty Analysis 

 
3. Calculate stimulated volume: two ways of calculating the rock volume stimulated by fractures, one is to fit a box 

to the event cloud and the other is by tightly fitting an isosurface. Find more details at Stimulated Volumes. 

 
4. Array Analysis: this function can be used to quantify the sensitivity and the location accuracy of the employed 

acquisition geometry. This information can be used to assist interpretation of microseismic cloud. Find more 

details at Array Analysis. 
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Figure 1-40: Additional functions available for interpretation 

 

1.2.7 Step 7 - Parameter analysis and 2D charting 
 
InSite provides extensive options to plot source parameters in figures. For thorough review on 2D charts please refer to 

the chapter of Parameter Visualiser in the help manual. In this tutorial, we will demonstrate only a few 2D charts. 
 
Event Parameter Histogram 
 

ω From the global button Charts - > Add, then select Event Parameter Histogram and click OK. 

 

ω Double-click the item will plot the histogram. Select Edit  - > Properties to change the settings. 

 
Event Parameter Scatter Chart 
 

ω From the Parameter Visualisation Launcher interface, select Add - > Event Scatter  Chart  

and set the parameters to be signal to noise ratio and location magnitude as shown below. b-Value Chart 

ω From the Parameter Visualisation Launcher interface, select Add - > Event Scatter  Chart  

and set the parameters as shown below. Double click the item will launch the plot. 
 
From version 3.15, all images can be exported as bitmap figures. For details about all other 2D charts, please refer 

to the chapter of Parameter Visualiser. 
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1.2.8 Step 8 - Data and results Export 
 
By this time, you have exported 3D visualisation figures and 2D charts for display purpose. In this section, you will 

export quantitative information such as waveform and event catalogue for further data processing. InSite support a 
variety of data format such as ASCII format like ATF and binary format like SEGY, SEGD, SEED/miniSEED etc. 

 
Export waveform 
 

ω To export waveform for one event, enter Waveform - Moveout by clicking the global button and make sure 

View - >Export Bar  has been selected. 
 

ω Click ATF to 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 one channel. 

 
ω Clicking MSEED will 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: This way is to export the observed waveform to the corresponding file format. If waveform is filtered, or 

rotated to P-SH-SV coordinate, the processed waveform will be stored instead of the original raw file. To export raw 
waveform or processed waveform, you can use the auto-processor. See AutoProcessing for details. 

 
Export Catalogue 
 
Microseismic catalogue can be exported with different level of details. Make sure you are in Data Visualiser ; 

the drop-down menu from Export shows different ways of exporting catalogue information. See the Export sub-menu 

for details. 
 

ω Export CSV Event Data File is the most common function. It exports parameters such as time, location, magnitude 

etc for each event. Please export a file and review the content in it. You can open CSV file by EXCEL. 

 

ω Export CSV Instrument Data File has more details than Event Data file. Each pair of source and receiver is stored 

in one row and the additional information include picked and theoretical arrival time, ray polarization, etc. 
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 Introduction 
 

Principal Features 

Technical support 

Installation 

Disclaimer 

Quick Start Workflow 
 
 

2.1 Principal Features 
 
Welcome to 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 dataset, 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 tools that 

are applicable to the data they are processing and the type of results they aim to achieve. Additional tools can 

be purchased at a later date as they are required or become available. 

 

InSite projects can be shared with team members or clients for full 3-D visualisation and manipulation of located 
Seismic/MS/AE events using the free distributable InSite-Lite available at appliedseismology.co.uk 
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Tool Name Main Processing Functions Main Visualisation Functions 
Data-management Raw data input. ESF/PCF in- put/output. 

Management of data structure. Navigation around 
the data set and between tools. Ex- porting of text 
file formats. 

Visualisation of data structure with 
event parameters 

Waveform Processing Waveform phase picking algorithms (automatic and 
manual processing). Waveform filtering algorithms. 
Waveform frequency analysis. Waveform moveout 
visualiser plotting waveform stacks and theoretical 
and real arrival time curves. 

Visualisation of waveforms and 
frequency spectra. Waveform 
moveout visualiser. 

Advanced Waveform 
Processing 

Advanced user functionality for manually picking 
phase information on triaxial and quadriaxial 
instruments. Rotation of instrument waveforms to 
different coordinate systems. Single station location 
from a triaxial instrument. Fitting of spectral models 
to rotated dis- placement spectra. Production of 
Sonograms and Polarisograms using the FFT and 
MEM spectral analysis methods. 

Visualisation of waveforms, 
hodograms and displacement spectra 
for triaxial and quadriaxial 
instruments. Visualisation of 
sonograms for all instrument types. 
Visualisation of polarisograms for 
triaxial and quadriaxial instruments. 

Location Hypocentral location algorithms. Relative location 
using waveform cross-correlation. Source parameter 
algorithms. Event collapsing algorithm. 

Three-dimension visualisation of 
locations. 

Advanced Location Source Location inversion using complex media. 
Media velocity structure is defined using a one-
dimensional velocity structure with horizontal layers. 
WaveBuilder algorithm constructs travel-time grids 
using dynamic wavefront construction. Fast 
sweeping method models travel time grids by solving 
Eikonal equation for a 3D heterogeneous isotropic 
velocity model. 

 

3D Visualiser Display of the event locations in a 3D scene, 
allowing rotating, panning, magnifying and flying 
through the scene. 
ΨIƻǘ ǇƭŀƴŜǎΩ ŀƴŘ ŜƭƭƛǇǎƻƛŘǎ Ŏŀƴ ōŜ ƛƴǎŜǊǘŜŘ ǘƻ 

analyse lineations (fractures) and mobilized 
volumes. 

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

A playback mode shows the time-dependency of 
events. Objects have time dependency to visualise 
site evolution. 

Display of density planes within the 
3D scene. 

High performance accelerated 
graphics for 3D scenes. Density plane 
can be created and manually moved 
through volume of interest. Colour 
and size scaling of events by a range of 
parameters. Balls from Itasca's PFC 
models can be imported into the 
scene. 

Mechanism Moment tensor inversion algorithms. Fault Plane solution based on P- wave 
arrival polarities. Visualisation of 
source mechanisms using lower-
hemisphere and Hudson T-k plots. 

Velocity Velocity analyses using time-of- flight. Waveform 
cross-correlation algorithms for high precision travel 
time and velocity calculations. 

 

Leach Tools Automatically capture data from an acquisition 
ǎȅǎǘŜƳ ŀƴŘ ƛƳǇƻǊǘ ƛƴǘƻ Lƴ{ƛǘŜΩǎ Řŀǘŀ ƳŀƴŀƎŜƳŜƴǘ 
framework. Modular structure for extension to 
different acquisition hardware. Real-time processing 
functions supplying results for instant visualisation. 
Multithreaded framework for efficient software 
algorithms. 

Dialog boxes provide control functions 
and feedback on data capture and 
processing. 

InSiteDB Allows users access to a centralised database over a 
Local Area Network. ATL/DCOM technology allows 
efficient communication between 'client' and 
'server' instances of InSite. Data transferred over the 
ƴŜǘǿƻǊƪ ŀƴŘ ƛƴǎǘŀƴǘƭȅ ƛƳǇƻǊǘŜŘ ƛƴǘƻ ǘƘŜ ǳǎŜǊΩǎ 
project. 

Dialog boxes provide control functions 
for the user to select any events from 
the remote database. 
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Frac Manager Integrated studio to manage all data for a 
microseismic project and guide geophysicists 
through the processing flow. Calibration shot 
analysis for instrument orientation and velocity 
analysis. 

Dialog boxes provide control 
functions. 

Stream Visualiser Allows users to view entire continuous data streams, 
plotting either waveforms or sonograms. 

Waveform and sonogram visualisers 
with Dialog boxes providing control 
functions. 

S-wave Location Tool Calculation of waveform source vector from the S-
wave plane polarisation for events with noisy or 
poorly defined P-wave arrivals. 
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2.2 Technical support 
 
Should you require any assistance with this software, or if you have any comments or suggestions please contact us at: 
 
POSTAL ADDRESS: Applied Seismology Consulting Ltd. Suite 2, Observer House Abbey Lawn, Shrewsbury SY2 

5DE. United Kingdom 
E-MAIL: asc - support@appliedseismology.co.uk  

       WEB www.appliedseismology.co.uk 
T: +44 (0)1743 384 171 
 
 
 

2.3 Installation 
 
The software is distributed via our website ( appliedseismology.co.uk). To download the software, Ǝƻ ǘƻ ǘƘŜ Ψ{ǳǇǇƻǊǘΩ 

ǎŜŎǘƛƻƴ ƻŦ !{/Ωǎ ǿŜōǎƛǘŜ ŀƴŘ click on the version of InSite you require. Click on 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 at asc - support@appliedseismology.co.uk  or through the contacts page on our 

website: appliedseismology.co.uk. 
 

To install the software, double-click on the installation file named InSite - Setup - X.Y.Z - ARCH.exe , where 

X.Y.Z  is the version number and ARCH is the architecture, either 32bit or 64bit (recommended). Figure 2-1 shows 

the installation program. There may be a warning about an unknown publisher. Please click yes to proceed. 

 
1. In the InSite Setup Wizard window press Next . 

2. Read the InSite Licence Agreement and press I agree to confirm. 

3. Read the CopyMinder user details and policy and press Next to confirm. 

4. Setup will check for Visual C++ redistribute and install if necessary when pressing Next . 

5. Choose whether to install for anyone using the computer or just  me. 

6. Select the Installation folder where InSite should be downloaded. By default this is set to C: \ Program 

Files  (x86) \ ASC\ InSite \  for 32 bit operating systems and C: \ Program  

Files \ ASC\ In Site \  for 64 bit. This can be changed by either typing in the destination or browsing to 

the appropriate directory. Click 'Next'. 

7. Select to enable or not the user access control (password protection for Administrator and other users) 

 
8. Confirm the Installation by clicking 'Next' on the following screen. 

 
9. The InSite software, drivers for the dongle, and CopyMinder files, will now install. 

 
10. Press 'Finish' on the final screen to complete installation. 

  

mailto:asc-support@appliedseismology.co.uk
http://www.appliedseismology.co.uk/
http://www.appliedseismology.co.uk/
mailto:asc-support@appliedseismology.co.uk
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Figure 2-1: Screen capture of the InSite Seismic Processor installation program. 

 
 
Once the set-up procedure is complete the software can be run by double-clicking on the InSite icon. A short-cut 

is already set up on the desktop. 
 

 
 

Figure 2-2: From left to right are InSite, InSite-HF, InSite-Geo, and InSite-Lab Icon. 

 
 

2.3.1 Using InSite with a USB Dongle 
 
 
If you have been supplied with a USB dongle, when starting the program, a message may be displayed after an 

installation that reports the dongle cannot be found. The user should remove the dongle from the PC and re-insert after 
a few seconds, at which point Microsoft Windows will automatically install the dongle drivers. If the Found New 
Hardware Wizard (Figure 2-3) starts with the question "Can Windows connect to Windows Update to search for 
software", then the user should select 'No, not this time' and click 'Next'. If it is the first installation then the Wizard may 
request the user locates the USB drivers, which can be found in the InSite installation directory. 
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Figure 2-3: The Found New Hardware Wizard in Microsoft Windows. 
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For version 3.8 and older, you can check your permissions by clicking the Help option, then About InSite (Figure 
2-4). 
From version 3.9, the dongle permissions are not displayed due to the increased number of modules. 
 
 

 
Figure 2-4: The About InSite window for dongle protection. 
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2.3.2 Using InSite with a Network Dongle 
 

2.3.2.1 Installing and 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 you. To install DinkeyServer simply copy it to a directory on the machine that the Net dongle is attached to. This 
can be any machine on the network - it does not have to be a network server. To configure DinkeyServer first run it and 
then select the appropriate options from the configuration dialog: 

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 recommended setting for general use. An application requires a user to be logged-on for it to run. 

This may not always be the case on server machines. You may want to start DinkeyServer as an application if 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 settings. This is the recommended setting. Custom mode allows you to manually specify 

the IP address and port that DinkeyServer will 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 run DinkeyServer 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 
command-line parameters to make DinkeyServer start automatically. 

 
Note - DinkeyServer will list the Product Codes for each Net dongle attached to the computer. 
 
To start DinkeyServer click the "Start" button. It will then either run as an application and launch the viewer screen or 

install itself as a service and run in the background. You will need to have Admin Rights to install a service. 
 

2.3.2.2 Using DinkeyServer 
 

2.3.2.2.1 The DinkeyServer Viewer 
 

When DinkeyServer is running as an Application, it will display the DinkeyҴý Server Viewer. This utility displays the status 

of DinkeyServer, the Product Codes it is serving, and the network users currently connected to it. A DinkeyServer icon 

will appear in the Windows System Tray. 

Y 
ou can also open the server's log file using this utility. The log file records important events during the running of the 

server and may need to be viewed to diagnose problems. 
 
When DinkeyServer is running as a Service, it will not display the viewer because Services cannot display Graphical 

User Interfaces (GUIs). However, you can still use the DinkeyServer Viewer by running DinkeyServer.exe with the 
/viewer command-line parameters. 
 

2.3.2.2.2 Command Line Parameters 
 

 DinkeyServer can accept several command-line parameters which control its behaviour. These are as follows: 

 

Command Description 

/s Configures DinkeyServer to install/run as a Service. 

/a Configures DinkeyServer to run as an Application. 

/q Quiet mode. Only displays errors. 

/u Uninstalls the DinkeyServer Service and terminates the DinkeyServer viewer. 

/t  Stops the DinkeyServer service and terminates the DinkeyServer viewer. 

/showconfig Displays the configuration information (e.g listen address, port). Linux only. 
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/viewer Just display the DinkeyServer Viewer. 

/logfile Just open the DinkeyServer logfile. 

/listen=IPADDRESS Sets the IP Address on which DinkeyServer accepts connections (replace 

"IPADDRESS" with your chosen IP Address). You would only need to set this if your 

machine has more 

than one IP address. 

/port=PORT Sets the port on which DinkeyServer listens for connections (replace "PORT" with your 

chosen port number). 

/? Displays a help window documenting these command-line parameters. 

 
Note: under Linux instead of using / for parameters you use - for short parameters and ς for longer parameters. e.g.-s 

and ςviewer. 
 

2.3.2.2.3 General Notes 
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 need to restart DinkeyServer in order for 

it to be detected. 
 
If you have multiple network cards installed on your machine then the protected program may fail to automatically 

detect DinkeyServer (this can also be caused by virtualisation software, such as VMWare, installing "virtual" network 
adapters onto your system). In 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 users) while DinkeyServer is 

running then DinkeyChange will notify DinkeyServer which will instantly update itself. In this case there is no need to restart 
DinkeyServer. If you reduce the number of network users, 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. 
 
ω Your firewall must allow both TCP and UDP traffic through to DinkeyServer. 

 
ω Your firewall must allow DinkeyServer to accept incoming connections on the IP Address and Port that you 

chose when setting up DinkeyServer. 

 
ω Clients (your protected software) auto-detect DinkeyServer by performing a multicast to 239.255.219.183 and 

whichever port you configured DinkeyServer to listen on. Your firewall must not block traffic destined for this 

address/port. 

 
ω Under Windows the listen address and port DinkeyServer is using can be found by choosing Server Server 

details from the viewer 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 Firewall or a third-party firewall) 
then the firewall software will need to be explicitly told to allow the incoming connections to get through to DinkeyServer. 
i.e. you must add DinkeyServer as an exception to the Firewall to do this). 

 
Likewise, if a firewall exists on a machine between the machine running DinkeyServer and the client machines then this 

will need to be configured too. 
 
Note - sometimes anti-virus programs can also include a firewall as part of the package. 
 

2.3.2.2.5 Log File 
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 displayed on-screen. The most common reason 
for needing to view the log file is to begin diagnosing a problem. 

 
You can view the logfile by running DinkeyServer with the /logfile command-line parameter. Alternatively, you can view 

it from the DinkeyServer Viewer (Windows only). 
 

The logfile is actually stored on disk in the "All Users" profile under the DinkeyServer/ <SDSN> directories 
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(where <SDSN> is your Software Developer's Serial Number). 

 

2.3.2.2.6 Overriding DinkeyServer Autodetection 
In very rare cases the customer may be using a network that does not properly support UDP broadcast and so your 

protected program will not be able to auto-detect 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 a <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.g. dpwin32.dll , if you use the API method. For Linux and Mac OS X operating 

systems the file is called <PRODCODE>.conf (the product code must be upper case) and is located in the 

/etc/ddpro folder. You will need to be root to create or modify this file. 

 
This file takes the following format: 

00 
[ddpro]  

server=<ip address> :<port> OR server=<machine name> :<port> autodetect=FALSE  
 

Where the server key indicates either the ip address of the machine where DinkeyServer is located or the 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 auto-detect the server if DinkeyServer was not found given the ip address and port you 
specified. The default value for this is FALSE. e.g. 

 
00 
[ddpro] server=192.168.1.4:32768  

autodetect=FALSE  



1. Quick Start Guides  

 

47 

 

2.3.3 Using InSite with CopyMinder 
If you have been supplied with a license key, you will be prompted to enter the key when running the 

software for the first time. There are two types of activation depending on whether your computer has 
access to the internet. 

 
 

2.3.3.1 Normal activation 
 
If your computer has internet access, InSite will contact the CopyMinder server to verify the license key. 

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 "InSIte.exe.cm.log" which can be found in the folder 
C: \ Users \ $USERNAME\ AppҴý Data \ Roaming \ ASC\ 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 permissions can be 

viewed by clicking the help option then about "About InSite" (Figure 2-5). 
 
 

2.3.3.2 Manual activation 
 
If your computer does not have access to the internet, a manual activation can be performed by selecting 

"Manual Activation", where InSite will provide an "Installation Code", which is to be entered into the 
CopyMinder activation website ( http://www.copyminder.com/activate.php ), along with 

your license key. Once verified, copy the manual activation code and enter it into InSite to activate it. Once 
InSite has been activated via manual activation, it will never attempt to contact the CopyMinder servers. Your 
license key and permissions can be viewed by clicking the help option then about "About InSite" (Figure 
2-5). 

 
Figure 2-5: The About InSite window for CopyMinder protection. 

  

http://www.copyminder.com/privacy.php
http://www.copyminder.com/activate.php
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2.3.4 User access control 
 
User access to InSite can be controlled choosing the option during installation (Figure 2-6). This will 
allow to set a password-protected Administrator account on first execution of InSite (Figure 2-7). Please 
note that the first account set after installing InSite will have Administrator rights and InSite should be 
first executed by a person with these rights. For security, make sure that the installation program is only 
accessible to administrators as reinstalling InSite will override and reset this option. 
 
 

 
Figure 2-6: Enable the setup of user control in InSite during installation. 

 
 

 
Figure 2-7: Setting up Administrator account during installation of InSite. 

 
When the option is selected during the installation, InSite will request a user login to run. The File menu 
will include different user control options for Administrator and Standard users as shown in Figure 2-8 
and Figure 2-9. 
 
The Administrator account is set on first execution of a fresh installation of InSite by adding a password. 
Passwords for InSite user accounts must follow the following format: 

¶ Minimum of four (4) characters. The Administrator can change the minimum length of the 
password ƻƴŎŜ ƛƴǎƛŘŜ ǘƘŜ ǇǊƻƎǊŀƳ ǳǎƛƴƎ ǘƘŜ Ψ¦ǎŜǊ aŀƴŀƎŜƳŜƴǘΩ ŘƛŀƭƻƎ 

¶ Password must include as a minimum: 
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o One lower case letter 
o One upper case letter 
o One number 
o One special character (symbol): ΗΣάΣІΣϷΣ҈ΣϧΣΩΣόΣύΣϝ,+,-,.,,,/,:,<.=,>,?.@.[,\ ,],^,_,{,|,},~ 

 
InSite Administrator has the option to add ƴŜǿ ǳǎŜǊǎ ƻǊ ǊŜǎŜǘ ǳǎŜǊǎ ǇŀǎǎǿƻǊŘǎ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ Ψ¦ǎŜǊ 
aŀƴŀƎŜƳŜƴǘΩ option in the file menu. This will launch the dialog window shown in Figure 2-10. Adding a 
new user will launch the window shown in Figure 2-11, with the option to set user name and temporary 
password. 
 
The Administrator can customise the 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 period: number of days after which users must change their password. The value 
must be between 1 and 1000. 

¶ Maximum login attempts: number 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 after a the maximum login 
attempts have been exceeded. The value must be an integer between 1 and 1000000. 

 
 
Standard users have the option to switch user (Figure 2-12) and change their password (Figure 2-13).  

 
Figure 2-8: User control options for Administrator user ƛƴ Lƴ{ƛǘŜΩǎ CƛƭŜ ƳŜƴǳΦ 
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Figure 2-9: ¦ǎŜǊ ŎƻƴǘǊƻƭ ƻǇǘƛƻƴǎ ŦƻǊ {ǘŀƴŘŀǊŘ ǳǎŜǊ ƛƴ Lƴ{ƛǘŜΩǎ CƛƭŜ ƳŜƴǳΦ 

 

 
 

 
Figure 2-10: User management menu for Administrator users. 
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Figure 2-11: Adding a new user to InSite. 

 

 
Figure 2-12: Switching users in InSite. 

 
 
 

 
 

Figure 2-13: Changing ǳǎŜǊΩǎ password in InSite. 
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2.4 Disclaimer 
 
This technical manual and software are sold to you AS-IS and Applied Seismology Consulting Ltd. makes no warranty as 

to its accuracy or use. We accept no responsibility for any inaccuracy, bug, error, omission or nonconformity of this 
software. Applied Seismology Consulting Ltd. accepts no liability for any damage directly, indirectly or consequentially 
arising from use of this product. 

 
Applied Seismology Consulting 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 consent of Applied Seismology Consulting Ltd. 
 
It is understood that, by installing and using this software, the user agrees to be bound by these terms. 
 
 
 

2.5 Quick Start Workflow 
 
The typical workflow of processing seismic, microseismic (MS) and acoustic emission (AE) data is summarized in this 

section. For beginners, it is recommended to quickly review the settings following the steps in the workflow to familiarize 
themselves with the essential functions. The hyperlinks are provided for convenient navigation. 

 

 
 

Figure 2-14: The typical workflow of processing microseismic and acoustic emission data. 

 
 

1. Project setup: Use Array Editor Dialog or Shot Transmitter Dialog to import sensor array or source array if 

active sources are used, respectively. 

2. Data import and harvesting: Use Data Management Dialog to import your data. Multiple data formats are natively 

supported by InSite. If your data format is currently not supported, please contact us at asc-

support@appliedseismology.co.uk. 

3. Trigger classification: This is a complex task requiring certain experience to group triggered events to default 

type of "shot", "event", and "noise". See the event type. For triggering, see details in Leach. 

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 hydraulic fracturing 

projects, see calibration shots. For AE monitoring project, see Automatic Extraction Functions as one example 

of extracting active source from recordings. There are many applications after extracting shots. For example, 

geophone calibration, velocity calibration. 

5. Noise: classifying a triggered event as noise is subjective as it depends on the processor's confidence on low 

mailto:asc-support@
mailto:asc-support@
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quality signals. The rule of thumb is that an event without visible coherent waveform can be considered 

as noise. For low quality signals with barely observable coherent waveform, the source scan method might 

be an option to increase the size of the catalogue. Note that noise is dynamic, and the processors shall be 

aware of the trend of the noise for quality control purpose. The advanced waveform processing tools could 

be useful. 

6. AE/MS Event: Triggered waveforms with signal-to-noise ratio above one can be confidently classified as 

events. The following steps can be followed to process the data. 

7. Velocity model: the guidance of velocity model calibration can be found at Automatic Velocity Calibration. For 

laboratory AE data, please refer to Velocity Surveying Workflow. 

8. Auto-processing: the autoprocessor is to batch process all events. See Autoprocessing 
 

9. Manual check: Experienced data processors would agree that even when the first arrivals are picked with 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 visualiser and filter out 

events that are located in a reasonable region and manually process the rest "problematic" events. 

10. Waveform picking: For automatic or semi-automatic picking of first arrivals, please see autopicking. The draw 

arrival picks is another nice trick you can use to speed up the process. 

11. Event location: For quick overview of all locater Dialog, please refer to Locater. Some details may also be 

found in Advanced Location Tools. 

12. Source parameters/mechanisms: See Source Parameters for a quick overview of all source parameters that 

InSite can calculate. 

13. Catalogue analysis and results output: See tasks 14, 15 and 16 below. 

14. 3D Visualiser: 3D visualiser is to explore the spatial-temporal pattern of the MS/AE data. See 3D Visualiser. 

15. Parameter analysis and charting: After all events are processed, a variety of 2D charts can be displayed and 

saved for publication or reporting purpose. See Parameter Visualiser. 

16. Uncertainty analysis: this is a special module built in the 3D Visualiser to enhance interpretation of the 

catalogue. See Uncertainty Analysis. 

17. Export: See tasks 18, 19, and 20. 

18. Waveforms: Finally, we are at the stage to share our results or to prepare for advanced customized processing. 

There are two ways to export waveform. One is to do it manually for each event using the menu bar on Event 

View. The other method is do it automatically for a group of events (see Autoprocessing). 

19. 3D View: To export 3D view, the user can use a screen capture built in (see Scene Sub-Menu ), or a third party 

screen capture software. 

20. Catalogue: Almost all processed results and parameters can be exported to ASCII format (see The Export sub-

menu the "The Export Submenu" for details). 

 
 

2.5.1 Feasibility study - Array design 
Before any processing effort, array design shall be performed to quantify the sensitivity and accuracy of the pro- posed 

acquisition geometry. 
 

2.5.2 Quality check 
Quality check is an advanced topic. As a rule of thumb, when the spatial-temporal pattern or the source parameters 

are not expected, before declaring a new discovery, processors must double check their processing settings starting from 
the very beginning, data harvesting. Usually, the geophone must be rotated again, or the velocity must be calibrated with 
more or less active sources. Sometimes the autopicking parameters must be adjusted for data acquired on different time. 
We at ASC provide comprehensive quality check services on vendor processed results to make sure the interpretation is 

not biased. For more details, please contact  asc-support@appliedseismology.co.uk for more information. 
 
 
 

mailto:%20asc-support@appliedseismology.co.uk
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 Navigation 
 

Start Page 

Global Button Bar 

Hot Keys 
 

3.1 Start page 
 
This page provides a quick way to get started 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 projects list (Figure 3-1). 
 
 

 
 

Figure 3-1: InSite start page. 

 
 

 

3.2 Global Button Bar 
 
The global button bar allows for quick access to the main visualisers, tools, and options. The bar can float, or it can be 

docked in the top, bottom, left, or right of the window (Figure 3-2). 
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Figure 3-2: Global button bar in the left and bottom dock positions 
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3.3 Hot Keys 
All major visualisers, options, and tools can be launched with keyboard shortcut keys. The default hot keys are shown 

in Table 3.1. For a full list of default hot keys see the Hot Keys chapter. 
 

Table 3.1 Hot keys for major visualisers, options, and tools. 

 

Visualiser/Tool Command 

Data visualiser Ctrl+A 

Waveform visualiser Ctrl+Shift+W 

Waveform moveout 
visualiser 

Ctrl+W 

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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 Data Management Structure 
 

Introduction 

Principal Data File Formats 

Advantages of the InSite Management System 

Data Identifiers 

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 or even years. 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 of the dataset, the ability to obtain 
rapid access to any part of that data and inspect, process and analyse it is a key feature of this software. In order to take 
advantage of these powerful features, the user requires a good understanding of how the data is structured in InSite. 

 
Figure 4-1 shows how the data is organised within a particular project. To allow easier management of a complex data 

set, a project can be split up into a number of components. Each component is a sub-set of the data, containing a number 
of events. These are often associated in some way, such as for a particular phase of an experiment, on a particular day, or 
particular year etc. The user has complete control over how the events are grouped into the components and events 
can be swapped between components if this is required. 
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Figure 4-1 The InSite Data Management Structure. 

 
If the event contains waveform information, then this is managed as a list of "Channels". As well as the waveform data, 

each channel contains all information associated with the waveform, such as the sensor information, configuration 
parameters, arrival picks etc. 

 

4.2 Principal Data File Formats 

ω Project Configuration Files (PCFs) 

ω Event Storage Files (ESFs) 
 
All the information used by InSite is contained within 2 file formats. These are: 

ω Project Configuration Files ( .֚PCF) 

ω Event Storage Files ( .֚ESF) 

Once a project is set up and these files are defined, access to any part of the dataset is 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 given below. 

 
 

4.2.1 Project Configuration Files PCFs 
 
The PCF contains all the information used by InSite to define the current project, including a complete 'map' of the 

dataset and the settings the user has defined for processing and visualising the data. The data map includes a list 
of all the components associated with that project as well as information associated with the events within those 
components (Figure 4-1). For each event, parameters such as date and time, location, magnitude and other source 
parameters are stored. 

 
 



4. Data Management Structure 59  

 

 

4.2.2 Event Storage Files ESFs 
 
An ESF contains all the information required by InSite for an individual event. This allows the data for any event to 

be inspected and analysed independently of all other information. The ESF includes: 
 

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

transmitter/source details. 

 
2. The waveforms. This includes all channels for each sensor associated with a particular event. 

 
3. Waveform properties such as sampling interval. 

 
4. Receiver information associated with each waveform. 

 
5. Processed results from each waveform such as Phase picks and Phase velocities. 

 
6. Processed results from the event such as location, magnitude and source mechanism. 

 
The data included in parts 1 and 6 above are also contained within the PCF. The structure of the PCF and ESF files 

and their relationship is summarised in Figure 4-1. 
NOTE: An ESF is only produced when waveform data is imported. If no waveform data is imported, then all the 

Event information is stored within the PCF. 
 
 

4.3 Advantages of the InSite Management System 
 
The management structure inside InSite is a 'pure object-orientated' approach. This means that each Waveform is an 

independent entity within each Event. All parameters associated with that Waveform are 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 custom-designed data base that 
contains all the information concerning a particular seismic experiment, from the raw waveform data through to the final 
results. Built onto this data management structure is the ability for the user to perform high level processing of the data 
and to visualise the results obtained. 

 
The flexibility within the data management system means that InSite has some useful advantages. 
 
ω Each Channel stores its own receiver information within the Event. This means that the sensor array can be 

varied from one Event to the next and that an array can consist of a variety of different instrument types. 

 
ω Each Channel contains a Waveform that can be sampled at a different rate or have a different length to the next 

Channel within the Event. 

 
ω The data from a particular Component, Event or Channel can be quickly located and accessed, so it is very 

easy to navigate around the complete data set. 

 
ω An Event can be independently processed without any other information, as the ESF contains all the param- 

eters required. 

 
ω The dataset can be managed on the computer, and backed-up, very easily as all the information is stored in 

the set of ESF files. 

 
ω The results can be easily managed, sorted and exported as the user can just choose the Events that fit  some 

given criteria. 
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4.4 Data Identifiers 
 
In order to uniquely identify any particular 'piece' of data, the following rules are observed: 
 
ω The name that the user assigns to a component is a unique identifier for that component. It is not possible to have 

more than one component with the same name within any single project file. 

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

construction. 

 
ω The event number is a unique identifier within each component. Two events within a single component cannot 

have the same number. Two events in different components can have the same number (even if they are in the 

same project), as they are uniquely defined by the component that contains them. 

 
ω The channel number (often assigned during acquisition as the channel on which it was recorded) is a unique 

identifier within each event. If several instruments record an event, then each channel must have a different 

number. 

 
 

4.5 Loading Data into InSite 
 
A variety of file formats can be read into InSite. The methods for importing data into InSite are described in detail in 

the Data section. 
 
Figure 4-2 shows the typical processing flow applied to full-waveform data. Subsequent chapters describe 

individual processing and visualisation tools. 
 

 
 

Figure 4-2: The typical processing flow when using InSite to process full-waveform seismic data 
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InSite also accepts visualisation of event data where waveforms are not necessary as the data has been previously 

processed in other software. In this case, it is simply a matter of importing the event parameters into the data 
management system and visualising the results. (Figure 4-3) 

 
 

 
 

Figure 4-3: The typical processing flow when using InSite with pre-processed seismic data. 

 
 
 

4.6 Data Access and Backup 
 
Data access is summarised by Figure 4-4. 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 access the ESF in the specified data directory. The ESF is a stand-
alone data file that contains all parameters required to process that event. For large projects this means that a large 
set of ESFs are produced on the user's computer. It is important that the user backs up these ESFs if it is important to 
retain the waveforms and parameters associated with them. Once all events with waveforms have been converted to 
ESF format then the original data need no longer be accessed, however the user should always 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 visualise pre-processed event 
results in an identical fashion as event data obtained from processing within InSite. 

 
There is an auto-backup feature enabled by default. The PCF is automatically saved every 5 minutes or every 30 

minutes during heavy CPU usage. The auto-backup is automatically turned off in autoprocessing to protect the process 
integrity. In the situation of 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 auto-backup 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 programs. To save a project as a Demo project ensure the 'Demo Project' option beneath the 
'Project' tab in Data Visualiser is ticked before saving as usual. 

 
 

Figure 4-4: Data access during an InSite Project. 
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4.7 Tools Permissions 
 
InSite is split into a number of tool packages each used to carry out a set of related functions. Some 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 be purchased at a 
later date as they are required and become available. 

 
To operate 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 license key for use with CopyMinder. Without this dongle or 
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 button-bars. For convenience, this manual is written for a user with total permissions. There may therefore 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 Passive Events 
 
"Seismic" experiments often provide both Active and Passive data. Active data is provided by a synthetic (man-made) 

source with a known spatial and temporal location. Processing the waveforms then provides transmission velocities and 
amplitudes through the experiment 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 obtained from the release of seismic energy from within the rock, often due to movements on 
fractures of different scales. Processing of this data can provide insights into the temporal and spatial extent of the 
fractures and the mechanisms by which the seismic energy is released. 

 
InSite wraps 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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 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 

Summary of Processing Results 
 
 

5.1 Key Features 

 

¶ Visualisation of the data base of seismic event parameters contained within the InSite Project. 

¶ Management of events by splitting into user-defined sub-sets (components) similar to organising files into folders. 

¶ Provides easy navigation of the data set and provides an interface into the other visualisation tools. Navigation is 

through point and click operations and allows an event recorded 10 years earlier to be as accessible as one 

recorded yesterday. 

¶ Manages the storage of seismic events into ESFs (Event Storage Files). A single ESF is produced for each 

event and contains all information associated with the event including waveforms, sensor information, 

processed waveform parameters, event header information and event results. 

¶ Manages the storage of the PCF (Project Configuration File) that contains a map of the data set and all project 

configuration parameters, such as the default sensor information, processing properties and scene drawing 

objects. 

¶ Manages the import of raw seismic data and conversion to ESFs ready for data visualisation and processing. 

Once imported the raw data files are not necessary for the operation of InSite and can be stored as a safe 

backup. 

¶ Manages the construction and update of the default sensor arrays (receiver and/or shot locations). The sensor 

locations are applied to each event when it is imported and can be updated at any time. 

¶ Provides access to Dialog-based configuration parameters used in each event. 

¶ Manages the configuration of processing parameters used in manual and automatic processing. 

¶ Each event can be defined as an 'Earthquake', a 'Shot' or 'Noise', or the user can create their own user event 

labels. This allows users to discriminate between data easily. 
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¶ Events can be 'Enabled' or 'Disabled' from the processing and visualisation functions. 
 

¶ Events can be moved easily between components. Unwanted data can be easily deleted from the project 

but can also be easily re-imported. 

 

¶ Provides access to the Auto-processor Dialog that batch processes user-selected data. 
 

¶ Events can be 'filtered' in the data set (automatically enabled or disabled) depending on their processed event 

parameters. The filtering limits are user set. 

 

¶ Events and components can be sorted in the visualiser by their parameters. 
 

¶ Provides access to the 'InSite Leach' (an additional optional tool) that interfaces to acquisition hardware and 

performs automatic data capture and on-line event processing. 

 

¶ Provides access to the 'Calendar Map' that allows the user to visualise the event data by date and time 

irrespective of the user's component organisation. 

 

¶ Provides access to the InSite distributed-software system allowing a user to transfer data between projects over 

a Local Area Network. 

 

¶ Manages the export of data to text files so as to transfer data to other software or for use in an event parameter 

backup system. 

 
 

5.2 Data Visualiser Interface 
 
The interface is shown in Figure 5-1. 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 using a combination of Shift, Ctrl and left-mouse clicks, similar to those used 
in Microsoft Windows File Explorer. 

 

 
 

Figure 5-1: A screen capture of the Data Visualiser 

 
 
 

5.2.1 Component List 
The Component List contains the following data columns: 
 
ω Name 
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ω Enabled (Yes  , No        ) 

ω Date, Time 

ω NE (Number of Events in the Component) 

ω NLocE (Number of located Events in the Component) 

ω NEnabled (Number of enabled Events in the Component) 

ω Colour (Component Colour) 
 
Clicking on any of the headings will sort the list according to those values in ascending order. Note that this sorting may 

take a noticeable length of time if the Project contains a large number of Components. 
 

5.2.2 Event List 
 
The Event List contains the following data columns. Further information on the results visualised here can be found 

in Event Data. 
 
ω Type (Event , Shot , Noise  , User Event type       

ω Event Number 

ω Date, Time, Local Time, Label 
 

ω Enabled (Yes  , No       ) 

ω Source location position in North, East, Down 
 

ω Location Units (x1.0m) 

ω Location Magnitude 
 

ω Waveforms included in Event (Yes  , No        ) 
 

ω DB (Event included in database: Yes  , No    ) 

ω NPT (Number of P-wave picks on Event) 

ω NST (Number of S-wave picks on Event) 

ω NLT (Total number of arrival picks used in location) 

ω NIT (Total number of independent sensors used in location) 

ω NLR (Total number of P-wave source vectors used in location) 

ω NLQ (Total number of S-wave source vectors used in location) 

ω LResid (Location RMS Residual) 

ω LError (Location RMS Error) 

ω AngRes (RMS Angular Residual) 

ω IMag (Instrument Magnitude) 

ω SNR (Signal to Noise Ratio - mean of P and S SNR for all traces in the event) 

ω S.Mom (Seismic Moment) 

ω MMag (Moment Magnitude) 

ω Energy (Radiated Seismic Energy) 

ω S:P (S-wave to P-wave Energy Ratio) 
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ω Radius (Source Radius) 

ω App.S. (Apparent Stress) 

ω Static.S. (Static Stress Drop) 

ω P.fc. (Average P-wave Corner Frequency) 

ω S.fc. (Average S-wave Corner Frequency) 
 

ω SM (Source Mechanism evaluated and Type: No  , Shear  , Exotic  ) 

ω NA (Number of amplitudes used in source-mechanism inversion) 

ω ISO, DC, CLVD components 

ω R.Mom. (Relative Seismic Moment evaluated from the Source Mechanism) 

ω A.Resid. (The RMS Amplitude Residual from the Source Mechanism) 

ω Cond.No. (The Condition Number from the Source Mechanism) 

ω Clust.ID. (Cluster ID Number) 

ω P SNR. (Mean Average P-wave Signal to Noise Ratio Ratio - maximum amplitude in the P FFT window to the 

maximum amplitude in the noise window) 

ω S SNR. (Mean Average S-wave Signal to Noise Ratio Ratio - maximum amplitude in the S FFT window to the 

maximum amplitude in the noise window) 

ω RMS Noise. (Root Mean Squared Noise) 
 

ω Auto Func P.(Mean Average Auto Picking Function for P-waves) 
 
ω Auto Func S. (Mean Average Auto Picking Function for S-waves) 

 
ω Confidence. (Confidence Number) 

 
ω Mean P/SH (Mean P/SH amplitude ratio) 

 
ω Mean P/SV (Mean P/SV amplitude ratio) 

 
ω Mean SV/SH (Mean SV/SH amplitude ratio) 

 
ω Mean P Resid (Mean P wave arrival time residual) 

 
ω Mean S Resid (Mean S wave arrival time residual) 

 
ω Radial Distance (Radial distance from the event to the well tra k - requires link to Frac Manager stage) 

 
ω LErr.N. (Event location error in North direction). Calculated from location uncertainty isosurface. 

 
ω LErr.E. (Event location error in East direction). Calculated from location uncertainty isosurface. 

 
ω LErr.D. (Event location error in down direction). Calculated from location uncertainty isosurface. 

 
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 Menu Systems 
 
There are four primary menu systems in the Data Visualiser. 
 

1. Global Button Bar 
 

2. Button Bar 
 

3. Frame Menus 
 

4. Component List Menu 
 

5. Event List Menu 
 
Some options may be deleted from the menus depending on the permissions the user has purchased  
 
 

5.3.1 Global Button Bar 
 
The global button bar provides quick access to the main visualisers and Dialog 
 

 
Figure 5-2: Global Button Bar 

 
 

Table 5.1: Description of global button bar operations in the Data Visualiser View. Button labels A to J are 
referenced in the above figure (Figure 5-2). 
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5.3.2 Button Bar 
 

The button bar operations are described in  

 and  

Table 5.2. 

Button Name 
Description of Button 

Operations 
Reference 

A MS Catalogue Switch to Data Visualiser Data (Data Visualiser) 

B Setup Launch frac manager Frac Manager 

C Waveforms Switch to waveform visualiser Waveform Processing 
Tools 

D Waveform-
Moveout 

Switch to waveform moveout 
visualiser 

Waveform Moveout 
View Waveform 

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 

Dashboard Visualiser 

I Stream Dashboard Swtich to stream dashboard Stream Dashboard 

J Processing 
Settings 

Launch processing parameters 

Dialog 

Configuration of 
Processing Properties 

K Triggering Launches the leach Dialog Leach Tool 

L Charts Launches parameter visualiser 

Dialog 

Parameter Visualiser 

Button Name 
Description of Button 

Operations 
Reference 

A New Open a new PCF file. N/A 

B Open Open an existing PCF file, 

launching a file browser. 

N/A 

C Save Save the PCF file. N/A 

D Import and Manage Data Launch the Data Management 

Dialog. 

Data Visualiser 

E Processing Properties Launch the Processing Proper- 

ties Dialog. 

Configuration of Processing 
Properties 

F Default Receiver Array Launch the Default Receiver 

Array Dialog. 

The Default Array Editor 

G Default Shot/Transmitter Array Launch the Shot/Transmitter 

Dialog. 

The Shot/Transmitter Properties 
Dialog box 

H Filter Events Launch the Event Filter Dialog. Event Filtering 

I Auto-processor Launch the Auto-processor 

Dialog. 

Auto-Processing 

J CSV File Export Exports the CSV file. CSV Event File Export (Appen- 

dices section 2.19) 

K Real-time Mode Set project to real-time mode  

L Auto Column Automatically adjust the column 

width sizes such that no text in 

the data view is truncated. 
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Figure 5-3: Button Bar 
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Table 5.2: Description of button bar operations in the Data Visualiser View. Button labels A to K are referenced in 
the above figure 

 
 
 
 
 
 

Button Name 
Description of Button 

Operations 
Reference 

A New Open a new PCF file. N/A 

B Open Open an existing PCF file, 

launching a file browser. 

N/A 

C Save Save the PCF file. N/A 

D Import and Manage Data Launch the Data Management 

Dialog. 

Data Visualiser 

E Processing Properties Launch the Processing Proper- 

ties Dialog. 

Configuration of Processing 
Properties 

F Default Receiver Array Launch the Default Receiver 

Array Dialog. 

The Default Array Editor 

G Default Shot/Transmitter Array Launch the Shot/Transmitter 

Dialog. 

The Shot/Transmitter Properties 
Dialog box 

H Filter Events Launch the Event Filter Dialog. Event Filtering 

I Auto-processor Launch the Auto-processor 

Dialog. 

Auto-Processing 

J CSV File Export Exports the CSV file. CSV Event File Export (Appen- 

dices section 2.19) 

K Real-time Mode Set project to real-time mode  

L Auto Column Automatically adjust the column 

width sizes such that no text in 

the data view is truncated. 
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5.3.3 Frame Menus 
 

5.3.3.1 The File sub-menu 
 
 
 

 
Figure 5-4: The File sub-menu 

 
 

ω New Project - starts a new Project. 
 
ω Open Project - opens an existing Project. 

 
ω Save - saves the current Project. 

 
ω Save As - saves the current Project, after prompting for a new name. 

 
ω 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 24 hours). 

 
ω Auto Backup ς enabled by default, regularly saves a backup pcf file (Data Access and Backup) 

 
ω Import VVF Data - quick method of loading events from vvf type file. 

 
ω AutoImport VVF - when this option is checked, the C:\  drive is scanned for vvf files in folders titled 'Well A' or 

'Well B'. The vvf is then autoimported into InSite and the original document is deleted. 

 
ω Edit Hot Keys - opens the edit hot key dialog 

 
ω Export Report - export a text report summarising the project setup and settings 
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ω Exit - closes InSite and automatically saves the current Project. 
 
ω Exit Without Saving - closes InSite without saving the current project (prompts for confirmation). 
 

 
5.3.3.2 The View sub-menu 

 

 
Figure 5-5: The View sub-menu. 

 
The View menu allows the user to navigate between the tools that have graphical user interfaces (visualisers) associated 

with them. 
 

5.3.3.3 The Project sub-menu 
 

 

Figure 5-6: The Project sub-menu 

 
 
The Project sub-menu contains the principal operations required to configure a Project. 
 
ω Edit Default Arrays - opens the Edit Default Array Dialog box for Editing the receivers or Shots/Transmitters 

(Setting Sensor Arrays). 

ω Import and Manage Data - opens the InSite Data Management Dialog (The Data Management Dialog). 

ω Configure Export Directory - Specify the export directory for auto-writing waveforms (e.g. ATF, SEGY, SEG2, 

and residual locations) (Figure 5-7). 

ω Import Processing Parameters Files - opens a Dialog to allow the user to select which parameter to import to 

update current processing parameters (Figure 5-8). 

ω Import Travel Time Data - Import travel time grid files created using the Fast Sweeping Method used by the 

Complex (Travel Time Grid Method) velocity model (Locater). 

ω Processing Properties - opens the Processing Properties configuration sheets. 

ω Real-time Mode - sets project to real-time mode. 
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ω Compress ESFs - compresses the ESF files to reduce their size. 

ω Disable Waveforms - provides the option to disable viewing of waveforms for all the events in the project. 

ω Enable Waveforms - provides the option to enable viewing of waveforms for all the events in the project. 

ω Split SEG-Y Files - opens a Dialog allowing the user to split large SEG-Y files into smaller sections. The only 

user-set parameters are input and output directories. 

ω Split SRM Files - opens a Dialog allowing the user to split large SRM files into smaller sections. The only user-set 

parameters are input and output directories. 

 

 
Figure 5-7: Configure Export Directory Dialog 

 
 

 

Figure 5-8: Import Processing Parameters Menu 
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5.3.3.4 The Tools sub-menu 

 
Figure 5-9: The Tools sub-menu. 

 
 
The Tools sub-menu contains a number of functional services that can be launched. 

ω Launch Auto-Processor - opens the Auto-processing Dialog Box 

ω Launch InSite Leach - opens the InSite Leach enabling on-line data acquisition. 

ω Launch Calendar Map - opens the InSite Calendar Map. 

ω Launch Event Filter - opens the Event Filter Dialog Box. 

ω Launch Wave Builder - opens the WaveBuilder Dialog Box for ray tracing functions. 

ω Launch Fast Sweeping Method Builder - opens the Fast Sweeping Method Dialog Box for traveltime 

calculations (Travel Time Grid Method). 

ω Launch Lookup Table Builder - opens the Lookup Table Generation Dialog Box for traveltime calculations 

(Travel Time Grid Method). 

ω Launch Frac Manager - opens the Frac Manager Tool used in ASC's Hydrofracture services. 

ω Launch Event Server - opens the Event Server Dialog Box. 

ω Launch Event Download - opens the Event-download Client Dialog Box. 

ω Launch InSiteDB Events - launches a Dialog box to control the connection to a database of seismic event 

information. 

ω Launch InSiteDB Measurements - launches a selection box to control the graphical display of information from 

the database. 

ω Launch Self-Test Utility 

ω Launch Parameter Visualiser - launches the Parameter Visualiser. 

ω Launch CSV Auto-import - launches the CSV auto-import Dialog. 

ω Launch File Splitting Dialog 
 
 

ω Launch Split SRM Files Dialog 
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ω Launch Split SEED/miniSEED Files Dialog (Split SEED/miniseed for Streamer Leach) 
 
ω Launch SRM to HDF5 Converter Dialog Files Dialog 

 
ω Launch Calibration Shots Guide - launches the calibration shot guide 

 
ω Launch Noise Detection Dialog 

 
ω Launch Structural Analysis Tool - launches the Structure analysis tool. 

 
ω Launch Array Analysis Tool - launches the Array modelling tool. 

 

5.3.3.5 The Events sub-menu 
 

 

Figure 5-10: The Events sub-menu. 

 
 
The Events sub-menu contains a number of general functions that can be applied to the data set. 
 
ω Refresh Project From ESFs - accesses each ESF (associated with every Event that contains waveform data) 

and updates the Project's data displayed in the Data Visualiser (and contained in the PCF). This is only 

required if the user believes that the Project is no longer synchronised to the ESFs (e.g. if there has been a 

system crash). 

 
ω Update Events from CSV - updates event data for existing events in the project from a CSV file. 

 
ω Update Instruments from CSV - updates instrument data for existing events in the project from a CSV file. 

 
ω Enable All Events - enables every event and component in the project (Enable and Disable Functions). 

 
ω Disable all - allows the user to disable particular event types from the Project (Enable and Disable Functions). 

 
ω Import LOG - allows the user to import a LOG file giving additional information on each event (Appendices 

section 2.2). 

 
ω Auto-extract Surveys - a function that automatically sorts active events into surveys and then extracts them into 

individual components ready for processing (Automatic Extraction Functions) 

 
ω Move All ESFs - moves all ESFs to a new directory (Moving Events Between Components). 

 
ω Backup All ESFs - makes a copy of all of the ESFs in a new directory (Moving Events Between Components). 

 
ω Purge All ESFs - deletes all ESFs in the component directories which are no longer referenced in the project 

(Moving Events Between Components). 

 
ω User Event Types - allows the user to create, edit and delete their own event type labels (Setting the Event Type) 

in addition to the defaults of 'Event', 'Shot' and 'Noise'. 
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5.3.3.6 The Export sub-menu 
 

 

Figure 5-11: The Export sub-menu. 

 
 
The Export sub-menu allows the user to export data into standard ASCII formats that can be stored for later reference 

or imported into other software. These files are described in Table 5.3.  
 

Table 5.3: Data File Formats exported by InSite 

 

Export Type Description Reference 

Event Parameters File (EPF) Contains event parameters in a tab 

delimited file allowing the data to be 

easily read into mathematical 

processing software such as MS 

Excel. 

Appendices section 2.13 

CSV Event Data File Contains event parameters in a 

comma delimited file allowing the 

data to be easily read into 

mathematical processing software 

such as MS Excel. 

Appendices section 2.19 

CSV Instrument Data File Contains instrument parameters in a 

comma delimited file allowing the 

data to be easily read into 

mathematical processing software 

such as MS Excel. 

Appendices section 2.20 

VVF (Very Versatile Format) 

Event Data File 

Contains event parameters in a data 

format that can be easily read into 

customised data processing 

software. 

Appendices section 2.7 

Waveform Pick Results (PED) Contains a chosen data parameter 

from every channel in every event. 

Appendices section 2.14 

Trigger Parameters (TRF) Contains a report on every event 

including date and time, and the 

RMS and peak amplitudes on each 

channel. 

Appendices section 2.12 

Mechanism Axes (DIP) Contains mechanism orientation 

data in a format for import into 

plotting software 

Appendices section 2.15 

Survey Column Format (DCF) Contains a table of ray path data 

from surveys in the project. 

Appendices section 2.16 

Survey Stereonet Format (SSF) Contains data from a single survey 

for plotting on a lower-hemisphere 

stereonet. 

Appendices section 2.17 
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Export Type Description Reference 

Processing Parameters File (PPF) Contains all data processing 
parameters 

 

Waveform Parameters File 
(CSV) 

Contains the waveform parameters 

for every trace in a comma 

separated value format 

Appendices section 7.4 and 
2.24 

 
 
 

5.3.3.7 The Help sub-menu 
 
 

 

Figure 5-12: The Help sub-menu. 

 
The Help sub-menu contain documentation and information about the version of InSite currently being used. 
 

ω Contents - view the Contents of the InSite User Manual (The Help sub-menu). By selecting the different tools, 

the appropriate section can be found. (Figure 5-13) 

 
ω Index - titles of each section in the InSite User Manual listed alphabetically. 

 
ω Search - allows the user to search the titles of each section in the InSite User Manual. 

 
ω Technical Appendices - Opens the Appendix to the InSite User Operations Manual. A window opens and the 

pages can be negotiated by Contents, Index, and Search. 

 
ω CopyMinder Update Permissions - Update the software permissions should the user's license be updated. This 

option only appears if using CopyMinder, dongle users won't see this. 

 
ω About InSite - opens the About InSite Dialog Box. This gives the release version number, the user's 

identification (read from the software key) and the permissions the user has enabled in the software. 
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Figure 5-13: Help system in InSite. The three tabs can be used to navigate between Contents, Index, and Search 
modes. 
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Figure 5-14: Help system in InSite. The three tabs can be used to navigate between Contents, Index, and Search 
modes. 
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5.3.4 Component List Menu 
 

 

Figure 5-15: The Component List Menu. 
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Right-click on a Component in the Component List. Note that some of the functions can be applied to a set of 

selected Components. 
 
ω Import and Manage Data - opens the InSite Data Management Dialog. 

 
ω Enable Component - enables the Component to processing functions (Event Discrimination Functions). 

 
ω Disable Component - disables the Component from processing functions (Event Discrimination Functions). 

 
ω Rename Component - allows the user to change the name of the Component. 

 
ω Add Empty Component - adds an empty Component into the Project for data management. 

 
ω Delete Component - deletes the Component from the Project. 

 
ω Choose Component Colour - allows the user to change the colour of the events from the Component in the 3D 

Visualiser. 

ω Choose Component Symbol - allows the user to change the type of symbol used for events from the Component 

in the 3D Visualiser. 

ω Merge selected components - merges two or more selected components (Moving Events Between 
Components). 

 
ω Stack selected components - stack two or more selected components similar to (Create A Super Stage). The only 

difference is that the event time in the "stacked component" created in this way is not shifted. 

ω QC Comparison - pair events from two different catalogues based on time for quality control purpose (future 

release). 

ω Update Receivers in All Events - updates the receiver array details in each Event from the Default Receiver Array 

(Updating Sensor Information). 

ω Update Shot/Transmitters in All Events - updates the shot/transmitter details in each Event from the Default 

Shot/Transmitter Array (Updating Sensor Information) 

ω All Events are Type (Event/Shot/Noise/User Event Type) - changes the type discriminator assigned to all events in 

the selected Components (Setting the Event Type). 

ω Update Local Attributes in Component 

ï Updates the local time variable for each event using the local time offset information on the Event 

Initialisation tab of the Processing Properties Dialog. 

ï Updates radial distance for each event (Pumping Data) 

ω Import Event Parameters - allows event parameters to be imported into an existing Component. 

ω Enable All Events in Component - runs through each event in the Component and enables it for processing. 

ω Cancel Locations in All Events - runs through each event in the Component and cancels the location data. 

ω Delete Disabled Events in Component - runs through each event in the Component and deletes it if it is disabled. 

ω Auto-process all Enabled Events in Component - launches the auto-processor to select operations to perform on 

enabled events in selected component(s) only. 

ω Export selected components to CSV (Events) - launches a Dialog (Figure 5-16) 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 of event and instrument parameters. 

ω Export selected components to CSV (Instruments) - writes a csv file with instrument parameters for enabled events 

in the selected component. 

ω Export selected components to VVF - writes a vvf file for enabled events in the selected component to file. This 

method allows export of event and instrument parameters. For further information, see the Technical Appendices 

section 2.7. 
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ω InSiteDB Operations - provides options to update information to/from  a database (InSiteDB Transfer 
Operations). 

ω Frac Manager Operations - allows data to be linked to Frac Manager information. 

ω AE Dashboard - Export Arrival Times - Export VS1 and VS2 velocity picks for all the events in the component 

(Acoustic Emission Monitoring Dashboard). 

 

 

Figure 5-16: Export to CSV menu. 
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5.3.5 Event List Menu 
 

 
Figure 5-17: Event List Menu. 

 
This is launched by right-clicking on an Event in the Event List. Note that some of the functions can be applied to a set 

of selected Events. 
 

ω Edit Event Properties - displays the Event Properties Dialog box (Setting Sensor Arrays). 

ω View Waveforms - opens the Waveform Visualiser with the active Event. 

ω View Mechanism - opens the Mechanism Visualiser with the active Event. 

ω Event Type - changes the type discriminator assigned to the active Event. 

ω Enable Event - enables the Event to processing functions (Enable and Disable Functions). 

ω Disable Event - disables the Event from processing functions (Enable and Disable Functions). 

ω Delete Event - deletes the Event from the Component and Project. 

ω Move Event - the ESF files associated with the Event(s) are moved to a different component (Moving Events 
Between Componen 

ω Copy Event - copy Events from one component to another or within the component itself (Moving Events 
Between Components). 

ω Merge Selected Events - merges 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 merged event will be stored to. Each instrument 

in the events is treated as a separate instrument in the final combined array. 

ω Cancel Event Location - cancels the location data associated with the Event. 

ω Auto-process Event - launches the auto-processor to select operations to perform on selected events in selected 

component only. 

ω Export to CSV (Instruments) - writes a csv file with instrument parameters for selected enabled events in the 
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selected component. 

ω Update Receivers in Event - updates the receiver array in each Event from the Default Receiver Array (Updating 

Sensor Information). 

ω Update Shot/Transmitter in Event - updates the shot/transmitter in each event from the Default Shot/Ҵý 

Transmitter Array (Updating Sensor Information). 

ω Update Local Time Offset in Event - updates the local time variable in the event using the local time offset 

information on the Event Initialisation tab of the Processing Properties Dialog. 

ω Flag Event - highlight an event, and the component it belongs to, in the Data Visualiser. 

ω Set Active - sets a located event as 'active' so it will plot with the active symbol in the 3D Visualiser. 

ω Lock/Unlock - controls whether an event's picks/location can be altered. 

ω InSiteDB Operations - provides options to update information to/from  a database (Database Tool). 

ω Set Vmax in all event traces. Allows traces to be cleared of clip marker if the gain was set too low in the channel 

properties before import (The Channel Properties Dialog box) 

 

5.4 Setting Sensor Arrays 

ω The Default Array Editor 

ω Updating Sensor Information 

ω Treatment of Multi-channel Sensors 

ω The Instrument Properties Dialog box 

ω The Channel Properties Dialog box 

ω Edit Multiple Receiver Properties 

ω The Shot/Transmitter Properties Dialog box 

ω Import from SEED and dataless SEED File 
A sensor array is required for the following reasons: 

ω The locations of the default sensors (receivers and shots) are indicated on the 3D 3D Visualiser. 

ω The configuration parameters associated with the sensors in each event are required for many waveform 

processing functions. 

There are two types of sensor that can be defined: 

1. Receiver: A receiver is associated with each channel in each event and defines where the waveform information 

was recorded and with what settings. The receivers associated with an event are defined collectively as the receiver 

array. Every event can have its own receiver array. 

2. Shot/Transmitter: A shot is associated with each active event within a component and defines the location at which 

the energy for that event was emitted. Each event can have its own shot information. 

There are two methods of setting receiver information in the events: 

ω The settings associated with a particular event can be edited in the Channel Properties Dialog Box after the event 

information has been imported. This method requires the receiver array for each event to be set up independently 

- a laborious task if there are more than a handful of events all with the same receiver settings, but a useful process 

if the sensor array is different for each event. 

ω In many cases, all of the events have the same (or quite similar) receiver array settings. There is therefore a Default 

Receiver Array that acts as a pool of receiver information. If channel data is read in that does not have receiver 

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 array from the Default Receiver Array 

using the Component and Event List menus. 

 
 
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 moved around the 

monitoring volume. As each event in InSite records its own independent receiver array properties then these situations can 
be easily considered by editing the Default Receiver Array as the changes occur. The receiver array in events previously 
imported will not be changed unless actively updated by the user. 

 
The Default Shot/Transmitter Array operates in a similar fashion to the Default Receiver Array. Shot/Transmitter 

information is indexed using the Event Number (i.e. event 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 the array. The Shot/Transmitter properties are not obtained for newly imported data until the data is first 
processed, so as to allow active Events to be safely moved between Components and their event numbers to be changed. 

 
 
 

5.4.1 The Default Array Editor 
 
The Default Array Editor displays all the sensors that are configured within the array (either receivers or 

shots/transmitters) (Figure 5-18). Sensors can be added, edited and deleted. Editing a sensor displays the Instrument 
Properties Dialog box. The sensor array can also be imported/exported from/to  a SEN file (Technical Appendices section 
2.1), a CSV file (Technical Appendices section 2.21), an station XML file or a SEED or dataless SEED format. For shallow 
co-located receivers on the surface, users can stack co-ƭƻŎŀǘŜŘ ǊŜŎŜƛǾŜǊǎ ŀǎ ŀ ǎƛƴƎƭŜ ǊŜŎŜƛǾŜǊΦ ¢ƘŜ ǊŜŎŜƛǾŜǊΩǎ ƭŀȅŜǊ 
velocity is used to calculate a shift for each receiver being stacked. Stacking is not recommended for other array 
configurations. 

 

 
Figure 5-18: The Edit Default Receiver Array Dialog box. 
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1. Import sensor array from a file 

2. Add a sensor 

3. Edit a sensor 

4. Delete a sensor 

5. Stack waveforms from selected 

6. Unstack waveforms from selected 

7. Check orientation of the array (X direction from Y, uphole/downhole, axis order, and orthogonality) 

8. Export sensor array to a file 

9. Enable/disable sensors within the selected group 
 

5.4.2 Updating Sensor Information 
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 from the Event Properties Dialog 
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 associated 
with active Events. 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 Multichannel Sensors 
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. When 'Add' is 
pressed on the Default Receiver Array Dialog, a new instrument is added to the array, initially with a single channel. 
Additional channels may be added through the Instrument Properties Dialog. 

 
This instrument setup does not require the waveforms from an instrument to be acquired on subsequent channel 

numbers as every channel is individually set. It also allows processing of not only triaxial or uniaxial sensors, but also biaxial 
(perhaps a triaxial with one channel malfunctioning) and quadriaxial (Figure 5-19). 
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Figure 5-19: 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 (in the Waveform Visualiser) from the Event 

Initialisation Property Sheet in the Processing Properties. There are two modes available: 
 
ω Channel - processes the event using no grouping of channels. This 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 

recommended mode when using an array of purely uniaxial sensors. 

 
ω Instrument - processes the event by grouping the channels into instruments. This allows complex configurations 

of sensors to be used and allows processing of multi-channel sensors for advanced source parameters. 

 
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 sensor array, in order to gauge the data's quality, then the channel mode is 
adequate. If the user has a complex array, or wishes to obtain detailed source information, then the software should be 
configured for instrument processing. 

 
 

5.4.4 The Instrument Properties Dialog box 
The Instrument Properties Dialog box (Figure 5-20) 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 acquisition channels. The Instrument Properties Dialog box 
contains fields, which may be edited, that are common (by definition) to all channels belonging to that instrument. 
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Figure 5-20: The Instrument Properties Dialog box. 
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The acquisition data type defines what particle motion the receiver responded to. The options are volts, 

displacement, velocity or acceleration. 
 
The instrument location must be defined in a North-East-Down (NED) co-ordinate system. (Figure 5-21) 
 

 
Figure 5-21: 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 only wish 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 Properties Dialog and highlighting the required channel in the list box. This will launch the Channel 
Properties Dialog (Figure 5-22). 

 
 
 

5.4.5 The Channel Properties Dialog box 
 
The Channel Properties Dialog box allows the user to modify any of the settings associated with a channel used 

for data acquisition (Figure 5-22). 
The channel number associates the receiver being edited with an acquisition channel. Channels grouped together 

as a multi-channel instrument are differentiated using the axis label (X, Y, Z, A) and axis orientation. 
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Figure 5-22: The Channel Properties Dialog box. 

 
See Receiver Properties for full description. 
 
 
 
 
 

5.4.6 Edit Multiple Receiver Properties 
 
The properties of more than one receiver can be simultaneously updated from the Default Receiver Array Dialog. 

The user should highlight the instruments to be edited in the default receiver array and press the 'Edit' button. This 
launches a Dialog allowing 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. (Figure 5-23) 
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Figure 5-23: Editing properties of multiple instruments. 
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5.4.7 The Shot/Transmitter Properties Dialog box 
 
The Shot/Transmitter Properties Dialog box (Figure 5-24) allows the user to modify any of the settings associated 

with a shot/transmitters used for data acquisition. A shot/transmitter is set for each event in a component. The event 
number associates the given properties to a particular event in the component. 

The shot/transmitter location and orientation are defined in the same manner as a receiver (The Instrument 
Properties Dialog box). 

 
 

Figure 5-24: The Shot/Transmitter Properties Dialog box. 

 

9.2.2 Import from SEED and dataless SEED File 
 
Importing sensor array information from CSV, SEN, 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 
ellipsoid is used for the conversion from latitude/longitude to coordinate in north and east, respectively. You will 
also be asked whether you wish to perform deconvolution automatically on reading. This removes the instrument 
response from the waveforms. You can turn off the automatic deconvolution in the Channel Processing tab. 

 
 

 
 

 

Figure 5-25: 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 Receiver Array Dialog box. 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. 

 

 

 

Figure 5-26: Updated view of the Edit Default Receiver Array Dialog box 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 visit 
https://docs.fdsn.org/projects/stationxml/en/latest/index.html . When importing the file you will see the 
following option to select which reference ellipsoid is used for the conversion from latitude/longitude to 
coordinate in north and east, respectively.  

 

https://docs.fdsn.org/projects/stationxml/en/latest/index.html
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Figure 5-27: Options when importing sensor information from SEED or Dataless SEED. 

 
 

5.5 The Data Management Dialog 
This Dialog box (Figure 5-28) allows the user to import data into InSite. A number of data formats (Table 3.1) 

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 Components. Each Component Name is produced from the data file 
name using one of the following methods: 

 
1. Files with an InSite naming structure give the Component Name as part of the file name immediately 

preceding the first _ (underscore) character, e.g. component_0001.esf. 
2. The Component Name is taken directly from the base name of the file character string preceding the '.' 

character, e.g. component.rdb. 
3. The Component Name is taken from the directory name in which the files reside, e.g. 

\component\ rcbuff01.dat. 
 
InSite is designed so that the user can have a structured data storage system on their hard drive. Any 

waveform or event parameter files to be imported into InSite, other than the ESFs that are being directly 
accessed by the Project, are termed as "Raw" data. After the import process, InSite will have produced an 
ESF for every Event imported that contains waveform data. The raw data is then no longer needed for routine 
use of the software and should be stored in a safe place. For Events that have no waveform data, perhaps 
because they've already been processed elsewhere, the data is stored directly in the PCF (see Principal Data File 
Formats for further explanation of the InSite data files ESF and PCF). 
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Figure 5-28: The InSite Data Management Dialog 

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

two data directories: 
 
ω Import Directory 

ω ESF Storage Directory 
 
The Import Directory is the location of the raw data. The data can be contained either immediately in this directory 

or in a sub-directory. This allows the user to structure how the data is stored. For instance, all data from one day may 
be stored in their own directory. 

 

...\MyData\day1\day1_0001.esf ...\MyData\day2\day2_0001.esf ...\MyData\day3\day3Ҵý 
_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 amounts of data very easily. 
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Table 5.4: Data types currently recognised by InSite. Component name is obtained from one of the above 
methods. 

 

Data Type Description 
Format 

Reference 

Compon
ent 

Name 

Channel/receiv

er properties 

set 

from data file 

ESF 

InSite's Event Storage Files are 

accessed directly by InSite. 

Event Storage 
Files 

1 All 

ESF External 

Import 

InSite's Event 

Storage Files are copied and 

imported into InSite 

Event Storage 
Files 

1 All 

RCBUFF 

Queens University and ESG 

Canada Inc. Hyperion system 

format. 

N/A 3 None 

ATF 

InSite's ASCII Trace Files allow 

import and export of wave- forms 

for external 

use 

Appendices 

section 2.8 

1 p, s, g, Vmax 

GIGA 

As RCBUFF but for the Ultrasonic 

Giga- recorder system. 

N/A 2 None 

STWIF 

Client waveform 

data file 

N/A 2 None 

WFT 

Waveform storage files 

recorded by Nicolet Digital 

Oscilloscopes. 

Appendices 

section 2.9 

1
, 
2 

Vmax 

SEGY 

File developed by the Society of 

Exploration Geophysicists for 

storing geophysical data. It is an 

open standard and is controlled by 

the non-profit SEG Technical 

Standards Committee. More 

information on the import of 

SEGY files can be found on the 

[Frequently Asked Questions] 

page. 

N/A 2 p, s, g, Vmax 

SEG-2 

File format developed by the 

Society of Exploration 

Geophysicists for storing 

geophysical data. It is an open 

standard and is controlled by the 

non-profit SEG Technical 

Standards Committee. 

N/A 2 p, s, g, Vmax 

SEG-D 

File developed by the Society of 

Exploration Geophysicists for 

storing geophysical data. It is an 

open standard and is controlled by 

the non-profit SEG Technical 

N/A 2 p, s, g, Vmax 
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Standards Committee. 

MIRF 

Media Independent Recording 

file recorded by the Avalon 

monitoring system. 

N/A 2 p, s, g, Vmax 

GCF 

GüralpΩǎ Com- 

pressed Format recorded by 

GüralpΩǎ sensors. 

N/A 2 N/A 

Seisan 

Standard format N/A 2 N/A 

RDB 

Event parameter data file from 

Queens University and ESG 

Canada Inc. 

Appendices 

section 2.3 

2 N/A 

PUN 

Event parameter data file stored 

by HYPO71 event location 

program 

Appendices 

section 2.5 

2 N/A 

SDR 

Client event parameter file. N/A 2 N/A 

SRC 

Event parameter data file from 

Queens University and ESG 

Canada 

Inc. 

Appendices 

section 2.4 

2 N/A 

VVF 

InSite's Very Versa- tile File 

format. Allows open source 

import and export of data to 

other software. 

Appendices 

section 2.7 

2 N/A 

EPF 

Contains event parameters in a tab 

delimited file allowing the data to 

be easily read into mathematical 

processing software such as MS 

Excel. 

Appendices 

section 2.13 

2 N/A 

CSV 

Contains event parameters in a 

comma delimited file allowing 

the data to be easily read into 

mathematical processing 

software such as MS Excel. 

Appendices 

section 2.19 

2 N/A 

SAC Binary 

Contains event data in a 

binary SAC file. 

N/A 2 N/A 

MiniSEED 

Contains event data in 

MiniSEED format. Each 

channel's waveform data is 

stored in a single MiniSEED 

file. 

N/A 2 All 
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PFC 

Contains event data in a PFC 

file created using Itasca's PFC 

software. 

Appendices 
2.23 

2 All 

BDF 

Continuous or triggered 

waveform data acquired using 

9ƭǎȅǎΩ Řŀǘŀ ŀŎǉǳƛǎƛǘƛƻƴ ǎȅǎǘŜƳǎ 

 2  None 

 
 
The ESF Storage Directory is where InSite stores the ESFs during the import process and where it will access 

ESFs when needed. InSite can be configured so that it automatically stores data from different Components in 
separate sub-directories. This is recommended when importing large numbers of Events with waveforms so that 
the number of files stored in a single directory does not become too large (large numbers of files reduces the 
efficiency in accessing the files). 

 
As InSite only reads the raw data, the Import Directory can be on a read-only device such as a CD-ROM. 

However, the ESF Storage Directory must be on the local hard drive of the user's PC. During the import process 
InSite automatically converts all raw waveform data into ESF format ready for processing. For some data types 
the user has the option to switch this off. Instead, a list of available Events is created in InSite from the raw data 
and the ESF is only produced when the user first accesses each Event for processing. This is ideal for situations 
where the user just wishes to browse the data, for example, as a quality control check or for particular data. The 
drawback is that the raw data must remain available for reading after the import process has been completed. 

 
The Data Types "ESF" and "ESF External Import" use the same format of files, however the latter imports the 

data from the Import Directory and stores new ESFs in the ESF Storage Directory. This is useful if the user has 
existing ESFs that shouldn't be changed by further processing or has ESFs on a CD awaiting data processing. 
The Data Type "ESF" reads in ESFs from the ESF Storage Directory and accesses these directly when 
necessary. This is useful if the user has ESFs for processing that have been previously processed by InSite. 

 
 

5.5.1 Data Import steps 

1. Choose what type of data (Table 5.4) is to be imported and select this in the Data Type Drop-down Box. 

Complete the Data Properties Dialog if applicable for the data type used to make additional settings. 

(Figure 5-28) 

2. Select the location of the data. The data can either be on a local drive (e.g. a hard drive, CD-ROM or 

other device attached to the PC), or on a remote PC on a Windows Local Area Network. Select the Import 

Directory by clicking on the Browse Button. 

3. Choose where InSite should store any created ESFs. Select the ESF Storage Directory by clicking on 

the Browse Button. If the ESFs for each imported Component should be stored together in separate 

sub- directories, then select the flag. 

4. Navigate the data tree shown in the Available Data Pane to find the data for import. Data directories and files 

that can be selected will be shown in the Data Selection Pane (all data shown is automatically selected). 

5. Select different parts of the data if necessary (either directories - if all of the data in that directory is to be 

imported - or individual files). The Shift and Ctrl keys are available to aid in selecting different parts of the 

data set (similar to Windows Explorer). 

6. Click on the Import Data Button. The data will be automatically imported and displayed as Components in 

the Project Component Pane. 

 
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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Table 5.5: Description of controls on the InSite Data Management Dialog. 

 

Dialog Item Description 

A Data Type Drop-down box 

B Import Directory - directory where files that are to be imported are stored, or the directory 

immediately above this in the directory structure. 

C Automatic Waveform Conversion Flag - unselect this to stop InSite from automatically 

converting waveform data to ESF format (only available for some data types). 

D ESF Storage Directory - directory where InSite is to store ESFs created in the import 
process. 

E ESF sub-directory flag - select this to store ESFs in a sub-directory of the ESF Storage 

Directory 

F Available Data Pane - a navigable tree of valid data directories and data files in the Import 

Directory (ESF Storage Directory if "ESF" data type is selected). A valid data directory is a 

sub-directory that contains valid data files. 

G Data Selection Pane - a list of valid data directories or data files that can be imported. 

H Data Properties - certain data types have variables that can be adjusted which are 
located here. 

I Component Properties - the properties of the selected component in the Project 

Components Pane. This allows the directory, where ESF files for that component are 

stored, to be directly changed 

J Available disk space indicator for the ESF Storage Directory - InSite will stop importing 

data and produce an error if the Disk Space Critical Level is reached. 

K Project Components Pane - a data tree of Components existing in the project, updated 

after every import process. 
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Figure 5-29: RCBUFF data files are being imported in this example. The RCBUFF files are stored in 439 

different directories. Top-left shows some of these directories in Windows Explorer. Top-right shows InSite's 
Data Management Dialog when one of these directories is selected as the Import Directory - the user can 
select the RCBUFF file and import the data. The bottom-right shows the case when the directory above is 

selected. InSite searches for all sub-directories containing valid data and displays them so that the user can 
then select as many directories as required and import the data. 

 
 

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

a. If the type of data is SEGY or SEG2 then a Dialog will be launched that allows the user to configure 
the waveform scaling to be used (Figure 5-30). 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 behaviour if the 'Apply Weighting Factor on Import' box is checked 
is to apply the weighting factor from trace header field at byte 169 following the SEGY revision 1 
standard. The 'Waveform Data range' can be set as 'Pre-scaled 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 the maximum volts range 
from the default receiver array. Checking the option for SEGY from Sercel reads the trace number and 
sub-second start time fields from the SEGY headers following the Sercel convention instead of SEGY 
revision 1 standard. The millisecond is from byte 169-170 and the microsecond is from byte 171-172. In 
addition, the descaling factor from byte 207-210 and the descaling power from byte 211-212 are used 

to compute the descaling factor, i.e., descaling factor 10᷈ (-descaling power). Checking to 'Apply 
Weighting Factor on Import' when the Sercel type is selected reads and applies the descaling factor 
from the Sercel file SEGY header, otherwise applies the descaling factor from byte 169. Note 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 header at byte 3,4,5,6 for regular SEGY and 
from byte 7,8,9,10 for Sercel Segy format. 
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b. If the type of data is GCF then a Dialog will be launched that allows the user to configure the file and folder 

structure in which the data is stored (Figure 5-31). The option to use this Dialog information must 

be checked ('Use format string for GCF import') and the corresponding SENTABLE.txt file set to option 5. 

The correct radio button for whether a file is written per instrument (multi-channel) 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: 

 
ω YYYY or YY denoting the year 

ω JJJ or RRR denoting the Julian day 

ω MM or MMM denoting the month in numeric or alphabetic format 

ω DD denoting the day 

ω HH denoting the hour 

ω NN denoting minutes 

ω SS denoting seconds 

ω I denoting the instrument (this should relate to the sentable.txt instruments) 

ω T, E and A for stream ID, serial number etc. These are not used by InSite 

ω C to indicate the component (e.g. Z, N or E) 
 

c. If the data of data is MiniSEED then a dialog will be launched that allows the user to configure the file 
structure in which the data is stored. (Figure 5-33). The format string should be given following the rules 
below: 

 
ω YYYY denoting the year 

ω JJJ denoting the Julian day 

ω DDD denoting the Julian day 

ω MM denoting the month (if Julian day not specified) or minute 

ω DD denoting the day of the month 

ω HH denoting the hour in 24-hour format 

ω NN denoting the minute 

ω SS denoting the second 

ω ? followed by a number of S characters denoting station code (e.g. ?SSSS would correspond to a 

station code 4 characters in length) 

ω L denoting the record number 
ω C denoting the channel number (may be omitted as the header inside the file contains this 

information). The length of each field should match the length of the field in the folder or file names, 
apart from  

 

d. To import BDF data from rock or material deformation and fracturing tests acquired using Elsys 

systems containing ultrasonic surveys, the variables shown in the Ψ.5C {ŜǘǘƛƴƎǎΩ ŘƛŀƭƻƎ όFigure 5-34). 

The values entered in the dialog must match those used during the acquisition (using the AE-amp 

application). 

e. If the type of data is CSV then a Dialog will be launched that allows the user to select to import all 

events to a single component, regardless of their component in the CSV file (Figure 5-32). The user 

should select this option and give a new component name. For this option the CSV file should have 

the same format as InSite exported CSV file (see Appendices section 2.19). 

 
f. To import a catalogue from a third party, it is recommended to store the parameters ini CSV format 
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and use ǘƘŜ ǎŜŎƻƴŘ ƻǇǘƛƻƴ ά{ŜƭŜŎǘ /{± ŦƛƭŜ ōŜŦƻǊŜ ƛƳǇƻǊǘέΦ !ǎ ǎƘƻǿƴ ƛƴ Figure 5-35, users are 

required to match the external field with InSite parameters. Note that when source mechanism is 

provided, InSite keeps its own way of calculating source parameters to avoid άǎŜƭŦ-ŎƻƴŦƭƛŎǘƛƴƎέ 

information. There are 3 ways of importing source mechanism, i.e., by moment tensor (m11, m12, 

m13, m22, m23, m33), by angles (strike, dip, rake, tensile opening), or by fault planes (normal and slip 

vectors). Importing moment tensor only is preferred. For the other 2 methods, InSite will convert it back 

to moment tensor and store the source mechanism in the form of moment tensor in the PCF file. Note 

that for double couple sources, the correspondence between moment tensor to angles and fault 

planes is not unique due to the ambiguity between the fault plane and the auxiliary plane. 

 

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

balls (see Scene Properties). 

 
 

Figure 5-30: SEG2 and SEGY import Dialogs. Apply Receiver Scaling is to apply the gain and sensitivity to the 
raw amplitude. Apply Weighting Factor is to apply the weighting factor in SEG/SEG2 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 Sercel instruments. 

 

 
Figure 5-31: GCF import Dialog. 

 

 
Figure 5-32: CSV import Dialog. Users are allowed to assign certain 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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Figure 5-33: MiniSEED import dialog. The filename format string is to skip certain characters in the filename 

before and/or after the characters for year (YYYY), month (MM), day(DD), hour(HH), minute(NN), and 
second(SS). For example, to extract the date and time from file named 

ñXYZ_103214_20171001_025802.msdò, the string could be as simple as ñsss_ssssss_YYYYMMDD_HHNNSSò. 
Characters like ñ?ò, ñLò, ñCò are not required but can be used to make the string format more informative. 

 

 
Figure 5-34: Additional settings for the import of BDF files containing ultrasonic surveys. The values of the 
variables must match those used during the acquisition using Elsys systems. 

 

 
Figure 5-35: To import a catalogue to InSite. The external field can be matched with InSite parameter by the 

dropdown menu. Note that when source mechanism is provided, InSite keeps its own way of calculating 
source parameters to avoid άǎŜƭŦ-ŎƻƴŦƭƛŎǘƛƴƎέ information. Among 3 ways of importing source mechanism, 
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 moment tensor and store the source mechanism in the form of moment tensor in the 

PCF file. 
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5.6 Event Properties 
The Event Properties Dialog box (Figure 5-36) allows the user to change the properties associated with a 

particular Event. From here, the channels contained within an Event can be viewed and the properties for a 
particular Channel can be accessed via the Channel Properties Dialog box. The Channels Pane shows information 
associated with each channel such as the sampling used and receiver properties. 

 
 

Figure 5-36: The Event Properties Dialog box. 

 
 
 

5.7 Channel Properties 
The Channel Properties Dialog box (Figure 5-37) allows the user to change the properties associated with a 

particular Channel. 
 
Properties that can be changed include the following: 
 
ω Waveform Sampling Time and Time Units. 

ω The Pre-signal Points. This is the length (in data points) of the Pre-signal Window - the window of 

waveform data for Signal-to-noise calculations and DC offset corrections. If no P-pick has been 

performed, then the Pre-signal Window is a window of data stretching from the start of the waveform. If 

there is a P-pick the Pre- signal Window is a window of data stretching backwards (in time) from this point. 

The value should therefore be produced from an estimate of when the signal should arrive on the waveform 

- if a pre-trigger length has been used during data acquisition then the Pre-signal Points should be less than 

this. The Pre-signal Points need to also be large enough to sufficiently sample the background noise. If the 

Pre-signal Points are greater than the number of data points in the waveform before the P-pick then the 

entire waveform up to the P-pick is used. As an example, the recommended Pre-signal Points for a 

waveform of length 4096 is 200. (Figure 5-38) 
 
ω The receiver settings for this channel, as displayed in the Receiver Properties Dialog Box. 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 independent settings. 

 
ω Parameters used in active surveys. These are explained in Event Initialisation. 
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Figure 5-37: The Channel Properties Dialog box. 

 
 

 
 

Figure 5-38: Definition of the Pre-signal Window. Pre-signal points define the length of window (in data 
points) from either the start of the waveform (if no P-wave pick) or immediately preceding the P-wave pick. 

The Pre-signal window is used in Signal-to-Noise calculations and in correcting for a DC offset. 
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5.8 Receiver Properties 
 
The Receiver Properties Dialog box allows the user to change the properties associated with the channel sensor (Figure 

5-39). 
The channel number associates the receiver being edited with the acquisition channel. Channels can be grouped 

together as a multi-channel instrument using the instrument number and axis (X, Y, Z, A). The acquisition data type 
defines what particle motion the receiver responded to. The options are volts, displacement, velocity or acceleration.  

 

ὡ ὴ 
ὠ

ίϽὫ
 

 
 

The waveform amplitude Wi is given by the equation where Vi is the waveform voltage (raw-data amplitude) at 

data point i, p is the receiver polarisation (+1.0 or -1.0), s is the receiver sensitivity and g is the receiver gain. 
The receiver gain is a ratio depending on the amplification applied to the acquired data (e.g. 40dB is x100). 
 
 
 

 
 

Figure 5-39: The Receiver Properties Dialog box. 

 
The receiver sensitivity depends on the sensor specification and the resulting amplitude type. For instance, a 

sensitivity = 5.0 volts/m ·sĪ2 will then result in the correct acceleration being used. The sensitivity can have the 

following units depending on what units the waveform amplitudes should be in: volts/m ·sĪ2 (acceleration), 

volts/m ·sĪ1 (velocity), volts/m (displacement), volts/volts (a simple scaling ratio if the raw data is already in one of 

the previous types or if the data is just a voltage). 
 
The "Full-scale Voltage" ( Vmax) is the voltage range that the acquisition system acquired the signal at. This can be an 

amplitude range if the imported raw data is not scaled to volts and the appropriate receiver sensitivity is used. Analogue-
to-digital conversion electronics operate by sampling an analogue signal between Vmax volts. For example, a system may 
use 16-bit sampling between ±10V. The resulting data will then be in the form of a 16bit (2 byte) integer scaled between 0 




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































