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Introduction 

VCAsys is a real-time video analytics engine that utilizes advanced image processing algorithms to 

turn video into actionable intelligence. At the core of the product is an advanced object tracking 

engine that continually tracks moving and stationary targets. The tracking engine features built-in 

robustness to environmental nuisance conditions such as changing illumination, moving foliage, 

rippling water, etc. 

VCAsys is a generic name for a suite of analytics products that include: 

• VCApresence: continually tracks moving and stationary targets and generates real-time 

alerts of object presence in multiple overlapping detection zones. 

• VCApro: includes all of the features of surveillance*, in addition to an advanced people 

tracking engine optimized for tracking people in cluttered indoor scenes such as retail 

scenarios. Includes specific high-accuracy counting functions optimized for use in busy 

scenes. 

surveillance*: continually tracks and classifies moving and stationary targets and 

features a full suite of rule-based filters including: enter, exit, appear, disappear, 

stopped objects, directionality constraints, object counting, loitering, object type and 

object speed. Multiple filters are supported on any combination of multiple overlapping 

detection zones. 

• A full range of packages: optimized for specific scenarios. Contact your supplier for up to 

date information about the packages available for different platforms. 

Using the intuitive web-based configuration application, it's possible to quickly and easily define 

rules that generate real-time alerts when triggered. The alerts are available in all formats supported 

by the hardware on which it is enabled. 

This user guide will help you get VCAsys configured for your application quickly, as well as lead 

you through some of the advanced features provided by the product. 
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1. Getting Started 

In order to get up and running as fast as possible, the following steps should be executed: 

• Locate a unit that supports VCAsys and ensure it is upgraded to a firmware version that 

contains the VCAsys engine. 

• Obtain an activation code for the feature set required. The different feature levels available for 

different platforms are described in the VCA Feature Packages topic. 

• Connect power, network and input video. 

• Activate the VCAsys engine. 

• Calibrate the unit 

• Configure the detection rules. 

• Configure the alert output format. 
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2. VCA Feature Packages 

VCA functionality is available in a range of different packages and on different platforms. The 

license types available are listed in the following table. 

 

2.1 Applying an Activation Code to a Unit 

Once an activation code has been received from your supplier, it's simply a case of entering the 

code on the appropriate web page. Select the Activation menu: 

 

Enter the activation code and click "Apply". If the activation code is valid, the activated features will 

be displayed in the "Installed Licenses" box. 
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3. Accessing VCA Configuration 

Accessing VCA Configuration 

All configuration of the VCAsys engine is performed by accessing the VCA section of the unit setup 

page: 
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3.1 Switching VCA On and Off 

By default, VCA is disabled. In order to enable VCA it must be activated. Select the VCA menu and 

then the Enable/Disable sub menu. Tick the Enable check box under Analytics and select the 

required mode. 

 

Enable VCA 

Check/Uncheck to enable/disable the VCA functionality at a global level. If unchecked, ALL VCA 

functionality will be disabled. 

Object Tracking 

Check/Uncheck to enable/disable the object tracking engine. 

Counting Line 

Check/Uncheck to enable/disable the counting line functionality. The counting line functionality 

requires a VCAadvanced, VCAcount or VCApro license. 

Tracking Mode 

The default tracking mode is Surveillance. This is optimized for intruder detection / outdoor scenes. 

If you have a VCApro license, you may also select People tracking, which is optimized to deal with 

tracking multiple people in indoor scenes. 

NOTE: Only enable the features which are necessary for the deployment scenario. Since each 

feature consumes a portion of system resources, enabling features which are not required may 

degrade the overall system performance. 
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Enabling Metadata Streaming 

In order to visualize the VCA output, metadata streaming must be enabled for RTP. Select System 

Options and then the RTSP/RTP sub menu: 
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3.2 Configuration of Zones and Rules 

In order to create some useful output, it is necessary to configure detection zones and detection 

rules. The detection zones and rules are configured by selecting VCA and then the Zones and 

Rules sub menu: 

 

Tracking Display 

The tracking display window shows all moving and stationary targets that are currently being 

tracked by the engine. Objects that have triggered a rule are displayed in red. Conversely, objects 

that have not triggered a rule are displayed in yellow. 

This snapshot shows a detection zone, in red and a detection line, in green. 

The tracking display window is useful for predicting how the rules will operate. By examining how 

the trails of the objects intersect the detection zones and lines, it is possible to determine how the 

rule can be optimally configured. 

Properties Inspector 

The properties inspector allows the user to assign detection rules to detection zones and detection 

lines. Available rules will depend on the features available and settings applied, and may include 

the following: 

• Object presence 

• Object entered 

• Object exited 

• Object appeared 

• Object disappeared 

• Object stopped 

• Object dwell 
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• Object direction 

• Object speed 

• Object tailgating 

• Counting line 

Event History 

The event history control shows the history of objects that have triggered rules and generated 

alarms. 

Customizing the Tracking Display 

The tracking display window can be customized to show various levels of tracking data. Simply 

right click on the tracking display window and select the Display option: 

 

Display Blobs 

By default, the blobs are not displayed. It's possible to switch the blob display on in order to 

observe how the algorithm performs in different scenarios. Moving blobs are displayed in blue, as 

illustrated in the figure. Blobs that correspond to abandoned/removed objects are displayed in pink. 

Smoke blobs are displayed in white and fire blobs are displayed in red. 

Display Objects in Multiple Colors 

Select this option to toggle between 2-color display mode (alarmed objects in red, non-alarmed 

objects in yellow), or multi-color displayed mode. In multi-color display mode, objects are displayed 

in a color selected by the system. 
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Display Non-Alarmed Objects 

By default, all objects are displayed: alarmed objects in red; and non-alarmed objects in yellow. 

The display of non-alarmed objects and their trails helps optimally configure the rules by allowing 

the user to see how the detection zones and object trails intersect. Uncheck this item to switch the 

display of non-alarmed objects off. 

Display Object Height 

Check this option to display the object height. This option is only available when the camera has 

been calibrated. 

Display Object Speed 

Check this option to display the object speed. This option is only available when the camera has 

been calibrated. 

Display Object Area 

Check this option to display the object area. This option is only available when the camera has 

been calibrated. 

Display Object Classification 

Check this option to display the object classification. This option is only available when the camera 

has been calibrated. 

Display Show Times 

Check this option to display the elapsed time of the generated VCA event. Useful for measuring 

customer dwell times in specific areas of the scene. Note that the statistics metadata option must 

be enabled in the Advanced Settings page. 

Display Object Color Signature (VCApro only) 

Check this option to display the color signature of the object. Note the People Tracking mode must 

be selected on the Enable/Disable page. 
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Creating Detection Zones and Lines 

In order to detect events of interest, detection zones and lines must be defined. Detection zones 

define an area of interest. Detection lines are similar to detection zones but they define a perimeter 

instead of a region. 

Creating a Zone or Line 

To create a zone, either double click the left mouse button or right click and select Zone/Line... 

Create zone: 

To create a line, right click and select Zone/Line... Create line: 
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Editing Zones and Lines 

Zones and lines can be edited to be any shape or size. Zones and lines are controlled by 

manipulating "nodes" that represent the zone/line vertices. To change the shape of a zone or line, 

simply grab a node with the left mouse button and drag it to the desired location: 

 

Adding and Removing Nodes 

Zones and lines can be tailored to any scenario by simply adding more nodes to define the shape 

required. To add a node, simply double click on the zone or line at the point where the new node 

should be added. Nodes can be deleted by right clicking on the node and selecting Node... 

Remove node: 
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Non Detection Zones 

In some situations, especially where the scene is busy, objects tracked in some areas can interfere 

with detection zones in other areas. For example, on a windy day, moving foliage can generate 

false alarms that in some situations could be tracked through a detection zone. In order to minimize 

such issues, it is possible to configure "non-detection" zones, where nothing is detected or tracked. 

 

Detection Rules 

Once some detection zones and/or lines have been configured, it's possible to define some 

detection rules that apply to the zones/lines. By default, zones and lines are automatically 

configured to detect object presence. 

The rules are defined in the Properties Inspector: 
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The properties inspector is context-sensitive to the zone selected. As different zones/lines are 

selected, so the properties inspector changes to reflect the rules currently configured on that zone. 

Defining a rule is a simple matter of checking the box next to the rule required. In all cases, the 

rules are configured with sensible default values. Of course, these can be customized to suit the 

detection scenario. The selection of multiple rules on a detection zone is supported. 

Object Presence 

Enable the object presence rule on the selected zone by checking the Presence box in the 

properties inspector and click apply. 

Objects that are present inside a zone or pass through a line will trigger the rule and raise an alarm. 
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Object Direction 

Enable the object direction rule on the selected zone by checking the Direction Filter box in the 

properties inspector. Adjust the direction and acceptance angle to suit the detection scenario. 

Objects that travel in the configured direction (within the limits of the acceptance angle) through a 

zone or over a line trigger the rule and raise an alarm. 

 

Object Enter and Exit 

Enable the object enter and exit detection by checking the corresponding check boxes in the 

properties inspector and click apply. 

An object entered alarm is raised when an object crosses from the outside to the inside of a 

detection zone. Conversely, an object exited alarm is raised when an object crosses from the 

inside to the outside of a detection zone: 
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Object Appear and Disappear 

Enable the object appear and disappear detection by checking the corresponding check boxes in 

the properties inspector and click apply. 

An object appear alarm is raised when an object appears inside a detection zone. Note that this is 

different from object entered detection since the object must be initially detected inside the zone 

without entering, e.g. people appearing in a doorway, or cars appearing from an underground 

carpark. 

Conversely an object disappear alarm is raised when an object disappears inside a detection zone. 

Again, this is different from object exit detection since the object must be tracked into the zone and 

then disappear without exiting the zone. 
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Object Dwell 

Enable the object dwell rule on the selected zone by checking the Dwell box in the properties 

inspector and click apply. 

Objects that dwell inside a zone for longer than the defined amount of time will trigger the rule and 

raise an alarm. 

 

Object Stopped 

Enable the object stopped rule on the selected zone by checking the Stopped box in the properties 

inspector and click apply. 

Objects that are stopped inside a zone for longer than the defined amount of time will trigger the 

rule and raise an alarm. 
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The stopped time can be configured by simply clicking in the Time box on the rule control and 

editing the value in-place. 

Object Class 

Once the camera has been calibrated, it's possible to include or exclude specific object types in the 

detection rules. 

 

 

Select and enable an Object Filter by checking the box. Select whether the rule should include or 

exclude the object type. Select the object type to include or exclude. 

Apply the changes. 

In this example, the rule has been configured to include detection of people only. As illustrated, the 

person generates an alarm, but the vehicle is filtered out and does not trigger the alarm. 
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Object Tailgating 

Enable the object tailgating rule on the selected zone by checking the Object Tailgating box in the 

properties inspector. Adjust the time threshold to set the minimum allowable time between 

successive object detections. 

Object tailgating is defined as an object crossing a line or zone within a certain time after an object 

has already crossed the line or zone. If an object crosses a line or zone, and another object 

crosses the same line or zone within the specified time window, the Object Tailgating filter will be 

triggered. 

In this example, Object 1 is about to cross a detection line. Another object (Object 2) is following 

closely behind. The tailgating detection threshold is set to 5 seconds. That is, any object crossing 

the line within 5s of an object having already crossed the line will trigger the Object Tailgating filter. 

 

 

Object 2 crosses the line within 5 seconds of Object 1. This triggers the Object Tailgating filter. 
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Object Tailgating Trigger 

The tailgating filter can use either the tracking engine or the counting line as trigger sources for 

tailgating detection. Since the counting line exhibits higher performance when detecting multiple 

objects crossing a line, best performance will be obtained when the trigger is set to "Counting Line". 

If a counting line filter is already configured on the line, then the trigger is automatically set to 

"Counting Line". 

Note that a VCApro, VCAadvanced or VCAtrack license is required to enable the counting line. 

 

Object Speed 

Enable the object speed rule on the selected zone by checking the Speed Filter box in the 

properties inspector. Adjust the lower and upper speed limits to suit the detection scenario. 

Objects that travel within the bounds of the configured speeds, through a zone or over a line trigger 

the rule and raise an alarm. 

Note that the camera must be calibrated for this function to be available. 
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Object Color Filter 

NOTE: The object color filter requires a VCApro license, and the Tracking mode must be set to 

People Tracking on the VCA Enable/Disable page. 

Enable the object color filter by checking the corresponding box in the properties inspector and 

click apply. 

Specify the color and threshold (amount of color within an object) detection properties. 

An object color filter alarm is raised when an object that contains more than the specified threshold 

of the specified color is tracked inside the zone. 
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Counting Line 

A counting line is a detection filter optimized for bi-directional object counting (e.g. people or 

vehicles) in busier detection scenarios. Examples of such applications may include: 

• People counting with overhead cameras in a retail environment. 

• Vehicle counting with overhead cameras on public highways. 

The counting line filter can be enabled when the unit has been configured with VCAcount / 

VCAadvanced / VCApro license. In some scenes such as entrance with camera over-head 

installed, the counting line typically will generate a higher accuracy count. 

NOTE: The maximum number of counting line filters that can be applied per video channel is 5. 

Enabling the Counting Line 

Enable the counting line filter on a detection line in the desired direction(s) by checking the 

appropriate box in the properties inspector. An event is generated every time an object crosses the 

line in the selected direction. If multiple objects cross the line together, multiple corresponding 

events are generated. The events generated by the counting line can be tied to counters in the 

normal manner. 

 

Assigning Counters to Counting Lines 

A counting line by itself simply generates events when an object to be counted is detected. In order 

to actually count the events, counters (one for each direction) can be created and configured to 

count the events generated by the line. To create counters, see the Counters topic. 
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Calibrating the Counting Line 

In order to generate accurate counts, the counting line requires calibration. This cannot be 

performed at a general level for the whole scene using the 3D calibration tool. This is because the 

counting line is not always placed on the ground plane: it may be placed at any orientation at any 

location in the scene. For example, a counting line could be configured vertically with a side-on 

camera view. 

Instead of the 3D calibration tool, the counting line has its own calibration setting. Two bars 

equidistant from the center of the line represent the width of the expected object. This allows the 

counting line to reject noise and also count multiple objects. 

To calibrate the counting line: 

• Select the counting line with the mouse. 

• Check the "Width Calibration" box under the Counting Line rule in the property inspector. 

• Use the mouse wheel or drag the calibration markers to adjust the distance between the 

calibration markers until the distance is approximately the size of the objects to be counted. 

• The calibration width is displayed on the property inspector under the counting line rule. The 

figure which is displayed is the calibration width expressed as a percentage of the image 

width. This figure can also be edited to change the calibration width. 

• The small markers on either side of the big markers indicate the minimum and maximum 

width which is counted as a single object. 

• Apply the settings. 
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Shadow Filter 

The counting line features a shadow filter which is designed to remove the effects of object 

shadows affecting the counting algorithm. Shadows can cause inaccurate counting results by 

making an object appear larger than its true size or by joining two or more objects together. If 

shadows are causing inaccurate counting, the shadow filter should be enabled by selecting the 

"Shadow Filter" check box for the line. It is recommended that the shadow filter only be enabled 

when shadows are present because the algorithm can mistake certain parts of an object for 

shadows and this may lead to worse counting results. 

Calibration Diagnostics Mode 

To enable the user to more accurately configure the calibration for the counting line, there is a 

diagnostics feature which can be enabled to provide feedback of the counting results. To enable 

this mode, select the "Metadata Format" ->"Counting Line Diagnostics" on the VCA Advanced 

Settings page. 
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When the diagnostics metadata is enabled, the diagnostics will appear as black and white lines on 

either side of the counting line on the Zones and Rules page. Each line represents an object which 

was detected by the counting algorithm. The width of the line shows the width of the object 

detected by the line. The last 5 detections are displayed for each direction with the latest one 

appearing closest to the counting line. Each detection is counted as a number of objects based on 

the current width calibration. This is shown as follows: 

• Black line: Event not counted 

• Solid white line: Event counted as one object 

• Broken white line: Event counted as multiple objects indicated by the number of line 

segments. 

Using the feedback from the diagnostics, the width calibration can be fine-tuned to count the 

correct sized objects and filter out spurious detections. 
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3.3 Camera Calibration 

Camera calibration is required in order for the VCA engine to classify objects into different object 

classes. Once the camera has been calibrated, the engine can infer real-world object properties 

such as speed, height and area and classify objects accordingly. 

Camera Calibration Topics 

• Calibration Page Elements 

• Calibrating a Camera 

• Advanced Calibration Parameters 

• Vertical Field of View 

• Measurement Units 

Calibration Page Elements 

The following describes the purpose of each element of the calibration page. To get started 

calibrating straight away, see the Calibrating a Camera topic. 

3D Graphics Overlay 

During the calibration process, the features in the video image need to be matched with a 3D 

graphics overlay. The 3D graphics overlay consists of a green grid that represents the ground 

plane. Placed on the ground plane are a number of 3D mimics that represent the dimensions of a 

person with the current calibration parameters. The calibration mimics are used for verifying the 

size of a person in the scene. 

Mouse controls 

The calibration parameters can be adjusted as follows: 

• Click and drag the ground plane to change the tilt angle. 

• Use the mouse wheel to adjust the camera height. 

• Drag the slider to change the vertical field of view. 
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Other Graphical Tools 

There are a number of other graphical tools that can be used to make the calibration process 

simpler and more accurate. 

Horizon Display 

The horizon can be displayed by right clicking and checking the menu option. If the horizon is 

visible in the video, it is possible to use this to set the tilt angle. Drag the grid until the horizon in the 

video matches the graphical horizon. 

Additional Mimics 

Additional mimics can be added to verify the calibration configuration. Select the Add Mimic option 

from the menu. 

Grid Transparency 

By default the ground plane is displayed in transparent mode such that the video is clearer. The 

transparent grid can be toggled by selecting the corresponding menu option. 
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Virtual Ruler 

The calibration configuration control supports a virtual ruler. This can be useful for measuring 

distances along the ground plane to objects of known size such as road lane widths, car park 

space widths etc. The virtual ruler is effectively a "measurement stick" that measures the distance 

between two points along the ground plane (not heights). 

To use the virtual ruler, simply right click anywhere a point on the ground plane to anchor one end 

of the ruler and select the option from the menu. It is then possible to move the other end of the 

ruler around the ground plane to measure the distance between the anchor point and the current 

mouse position. 

To exit from the virtual ruler mode, click the right button. The ruler disappears. 
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Calibrating a Camera 

Calibrating a camera is necessary in order to estimate object parameters such as height, area, 

speed and classification. If you know the height, tilt angle and vertical field of view corresponding to 

your installation, you can simply type the parameters in the appropriate boxes and apply the 

changes. 

If however, you do not know, or are unable to find out the camera parameters, this topic provides a 

step-by-step guide to calibrating a camera. 

Step 1: Find some people in the scene 

Find some people, or some people-sized objects in the scene. Try to find a person near the camera, 

and a person further away from the camera. It is useful to use the Video Control button to pause 

the video so that the mimics can be accurately placed. Place the mimics on top of or near the 

people. Enter in the known height or estimated height. 
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Step 2: Adjust tilt angle and camera height 

Now, adjust the camera tilt angle and vertical field of view until both mimics are approximately the 

same size as a real person at that position in the scene. If an estimated height is entered then 

adjust this along with the other two parameters. 

Click and drag the ground plane to change the tilt angle, use the mouse wheel to adjust the camera 

height and drag the slider to change the vertical field of view. 

The 3 calibration parameters will be reflected in the edit boxes in the Camera Setup section of the 

web page. 

Apply the changes: 
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Once the changes have been applied, the Calibration Status reflects whether the operation was 

successful, and if so, in which mode the camera is calibrated. 

Step 3: Verify the setup 

Once you are happy that the scene is correctly calibrated, verify the settings by dragging the 

mimics around and comparing them to other people or people-sized objects in the scene. 

The more locations in the scene where the calibration is verified, the more accurate the calibration 

will be. 

The 3 calibration parameters can be fine-tuned in the same way as detailed in Step 2. 

Refer to the Calibration Page Elements Topic for information regarding additional calibration tools 

that can help improve the accuracy of the calibration. 

Once the settings have been successfully applied, objects in the scene are annotated with height, 

area, speed and classification. To change the measurement units between Metric and Imperial, 

please refer to the Measurement Units Topic. 

 

 

Tip: If it all goes wrong 

If you find that the mimics get lost or disappear due to an odd calibration configuration, the process 

can be restarted by clicking the "Restore Defaults" button. 
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3.4 Advanced Calibration Parameters 

The advanced calibration parameters allow the ground plane to be panned and rolled without 

affecting the camera calibration parameters. This can be useful to visualize the calibration setup if 

the scene has pan or roll with respect to the camera. 

Note that the pan and roll advanced parameters only affect the orientation of the 3D ground plane 

so that it can be more conveniently aligned with the video scene, and does not actually affect the 

calibration parameters. 

To use the advanced parameters click on the advanced parameters button. Drag the pan and roll 

slider controls to change the pan and roll of the ground plane. 
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Vertical Field of View 

The vertical field of view is required when calibrating a camera. If you know the vertical field of view 

of the camera it can be entered directly. If however, you don't know the vertical field of view, it can 

be determined from the following table, given the vertical image dimension and its focal length: 

 

 

If you are unable to determine the vertical field of view for your camera from the above table, leave 

the field of view at its default setting, 40°. 

Measurement Units 

The height, area and speed annotation can be displayed in metric or imperial units. By default the 

system displays metric units. To change the measurement units, select the Advanced settings 

page and change the Measurement Units option. Apply the changes. 
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3.5 Object Classification 

VCAsys can perform object classification once the camera has been calibrated. The object 

classification is based on properties extracted from the object including object area and speed. 

VCAsys comes pre-loaded with the most common object classes, and in most cases these will not 

need to be modified. 

In some situations it might be desirable to change the classification parameters, or add new object 

classes. 

To adjust the object class settings, select the Classification page and the object class to modify: 

 

 

Adjust the minimum and maximum object speed and area, and apply the changes. 

Objects that do not fit into any class are labelled as "Unclassified". 

 

 

 

 

 

 

 

 

 

 

 

 



PixelPro GXi Series VCA Interface Manual V1.12.0.8 

07-2017-A  41 

 

3.6 Logical Rules   

Logical rules extend the standard rules system to allow various inputs to be combined using logical 

expressions. A logical rule is defined by one or more clauses that determine whether the rule is 

triggered or not. The clauses can be thought of as logical components like 'and' or 'not' but can also 

manipulate events from other clauses in different ways. The clauses can take input from each other, 

but there is always one top level clause that determines the overall output for the rule. 

In addition to the clauses that define it, each logical rule also has actions which determine what 

happens when the rule is triggered. 

Topics in this section: 

• Adding and Removing Logical Rules 

• Editing Logical Rule Clauses 

• Editing Logical Rule Actions 

• Clause Types 

• Action Types 

Adding and Removing Logical Rules 

Logical rules can be added using the 'Logical Rules' tab on the Zones and Rules web page. The list 

shows the logical rules that are currently configured. Logical rules can be added, removed or 

modified using the buttons at the bottom of the page. 
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When adding or modifying a logical rule, a window opens to allow the logical rule to be configured. 

At the top of this window, basic properties such as the name and description can be set. The rule id 

is shown in square brackets to the left of the rule name. 

 

Editing Logical Rule Clauses 

Each logical rule is defined by a hierarchy of clauses which represent a variety of inputs and logical 

operations. The first step is to select the top level clause from the drop-down box. 

 

Here an 'and' clause has been selected as the top level clause. When a clause is added, a 

sentence describing the clause appears with placeholders for any parameters that the clause has. 

The 'and' clause combines one or more inputs, so another clause box has appeared for a child 

clause to be selected. Additional clauses can be added by pressing the (+) button where 

appropriate. Existing clauses can be removed by pressing the (-) button beside them. 

 

A logical usually combines multiple clauses. The following example shows a logical rule that has 

been configured to detect motion at night time. An 'and' clause combines inputs from a standard 

presence rule and from a 'time' clause which will be true between 8pm and 7am. 
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Editing Logical Rule Actions 

The next step is to define that actions that should occur when the logical rule is triggered. The 

actions are added using the (+) button in the lower section of the page. In this example, the logical 

rule has been configured to generate events and to reset a counter when it is triggered. 

 

Note that the 'Generate events' action is required for logical rules to send events via meta-data and 

the event server in the same way as standard rules. 

Clause Types 

There are many different types of clause which can be combined in different ways to create logical 

rules. Most clauses also have configurable parameters which give logical rules the flexibility to fulfill 

a wide variety of purposes. 
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Rule Clause 

The 'rule' clause allows another rule (standard or logical) to be used as an input to a logical rule. It 

is one of the most frequently used clauses because it allows all standard VCA rules to be used as 

inputs to logical rules. Large logical rules can also be broken down into smaller components that 

can be re-used by including them in other logical rules with the 'rule' clause. 

The following example shows a simple logical rule which copies the output of a standard presence 

rule. 

 

Not Clause 

The 'not' clause takes input from a different clause and inverts the state, the result being that it 

produces output events whenever the input clause is not triggered. The events that are produced 

do not contain any target or zone information. 

The example below has a logical rule which produces output whenever the input presence rule is 

not triggered. 
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Or Clause 

The 'or' clause takes input from one or more other clauses and will generate output when any of 

the input clauses are generating output. The events that are generated will combine the target and 

zone ids from all of the inputs that are triggered at that time. 

The following example shows a logical rule which generates events when either of two presence 

rules are triggered. The output event from the logical rule spans the time during which any of the 

input clauses are triggered. 
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And Clause 

The 'and' clause generates output only when all of its inputs are currently triggered. The target and 

zone ids from all of the input clauses will be combined into a single output event. If one of the 

inputs generates instantaneous events (e.g. count events) then there will be one output event for 

each of the instantaneous input events. 

The example below shows the behavior resulting from combining two presence rules with an 'and' 

clause. The logical rule event is generated for the time interval when both presence rules are 

triggered. 

 

 

The following five clause types are used to provide additional constraints within an 'and' clause. 
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Before Clause 

The 'before' clause adds the requirement that one of inputs to an 'and' clause must start before 

another. The input clauses to be constrained are chosen using their clause id which is the number 

in square brackets at the start of the clause sentence on the web page. The 'before' clause can 

only be created as an input to an 'and' clause and can only refer to other inputs of the same 'and' 

clause. 

The example below shows how the 'before' clause constrains an 'and' clause to only match inputs 

that occur in the correct order. The first presence event from zone 0 occurs before the first 

presence event from zone 1, so the logical rule is triggered. The second event from zone 0 occurs 

after the second event from zone 1, so this time the logical rule does not get triggered. 
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Within Clause 

The 'within' clause constrains the inputs to an 'and' clause so that it is only triggered if the specified 

inputs were triggered within a particular time interval. The input clauses to be constrained are 

chosen using their clause id which is the number in square brackets at the start of the clause 

sentence on the web page. The 'within' clause can only be created as an input to an 'and' clause 

and can only refer to other inputs of the same 'and' clause. 

The following example shows how the 'within' clause restricts the 'and' clause to only trigger if the 

inputs were triggered at approximately the same time. 
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Identity Clause 

The 'identity' clause adds the requirement for two inputs to an 'and' clause to have been triggered 

by either the same or a different target. The input clauses to be constrained are chosen using their 

clause id which is the number in square brackets at the start of the clause sentence on the web 

page. The 'identity' clause can only be created as an input to an 'and' clause and can only refer to 

other inputs of the same 'and' clause. 

The example below shows how the 'identity' clause constrains the output of the 'and' clause. The 

identities of the targets triggering the two presence rules are indicated by the red and green 

coloring. The first event from zone 1 was triggered by the same target as the zone 0 event, so the 

logical rule generates output. The second event from zone 1 was triggered by a different target to 

the zone 0 event, so no output is generated. 
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Earliest Clause 

The 'earliest' clause is a special clause. It affects the start time reported by an 'and' clause. Ordinarily, the start 

time reported by an 'and' clause is the time at which the 'and' clause itself became true. With the 'earliest' 

clause, the start time reported is instead the earliest start time amongst the other input clauses. The 'earliest' 

clause can only be created as an input to an 'and' clause. 

In the example below the earliest clause will cause the reported start time to be at time one second past time 

zero, the start time of the event from zone 0. Without the 'earliest' clause the reported start time would be at 

time four seconds past time zero, the start time of the 'and' clause itself. 
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Classification Clause 

The 'classification' clause constrains one of the inputs to an 'and' clause so that it will only trigger if 

the triggering target has a particular classification. The input clause to be constrained is chosen 

using its clause id which is the number in square brackets at the start of the clause sentence on the 

web page. The 'classification' clause can only be created as an input to an 'and' clause and can 

only refer to another input of the same 'and' clause. 

The following example shows an 'and' clause that will only generate output from a presence rule if 

the triggering target is classified as a person. 
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Proximity Clause 

The 'proximity' clause adds the requirement for two inputs to an 'and' clause to have been triggered 

by targets that are detected at more than or less than some defined distance apart. The input 

clauses to be constrained are chosen using their clause id which is the number in square brackets 

at the start of the clause sentence on the web page. The 'proximity' clause can only be created as 

an input to an 'and' clause and can only refer to other inputs of the same 'and' clause. 

The example below shows how the 'proximity' clause constrains the output of the 'and' clause. The 

identities of the targets triggering the two presence rules are indicated by the red and green 

coloring. The first event from zone 1 was triggered by the same target as the zone 0 event, so the 

logical rule generates output. The second event from zone 1 was triggered by a different target to 

the zone 0 event, so no output is generated. 

The example logical rule below triggers when the distance value is less than two meters. The 

output event will end once the distance is more than 2 meters or either target is lost. 
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Was Clause 

The 'was' clause is triggered if the input clause was triggered at the specified time in the past. This 

has the effect of applying a time delay to its input clause. 

The example below shows the effect of applying a 'was' clause to the output of a presence rule. 

The logical rule is triggered if the presence rule was triggered five seconds earlier. 

 

 

Previous Clause 

The 'previous' clause will trigger if its input clause is triggered at between the current time and a 

fixed offset in the past. The result is that short events will be extended by the specified time interval. 

The following example shows the effect of using a 'previous' clause with a five second interval to 

process the output of a presence rule. The input event lasts for two seconds, so the resulting 

logical rule event lasts for seven seconds. 
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Between Clause 

The 'between' clause is triggered if the input clause was triggered during the specified time interval 

in the past. This has the effect of applying a time delay and duration scaling to its input clause. 

The example below shows the effect of applying a 'between' clause to the output of a presence rule. 

The logical rule is triggered if the presence rule was triggered two seconds earlier up to 4 seconds 

earlier. 

 

 

Continuously Clause 

The 'continuously' clause will be triggered if its input clause is either continuously true or 

continuously false for a chosen duration. The result is that events are effectively shortened by the 

specified time interval. 

In the example below, a 'continuously' clause is used to process the output of a presence rule. The 

logical rule is only triggered when the presence rule has been triggered for five seconds. 
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Day Clause 

The 'day' clause will be triggered only on the chosen day of the week. When combined with other 

clauses in an 'and' clause, the 'day' clause allows logical rules to be configured so that they are 

only triggered on a particular day of the week. 

The example below shows a logical rule that is only triggered on a Wednesday. 

 

 

Time Clause 

The 'time' clause will be triggered when the device's time is within the specified range, including the 

bounds. The end time can be earlier than the start time to specify time ranges that cover the night. 

The 'time' clause is useful for combining with other clauses using an 'and' clause to restrict logical 

rules so that they only trigger at particular times of the day. 

The following example shows a logical rule that will be triggered between 6pm and 6am. 
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Date Clause 

The 'date' clause will be triggered when the device's date is within the specified date range. The 

bounds are included, so a single day of the year can be specified by making the start and end 

times the same. 

Below is an example where a date clause has been created to trigger between 15th October and 

1st April. 

 

 

Value Clause 

The 'value' clause allows the value of a counter to be compared to a fixed threshold and triggers 

the clause if the comparison is true. 

The example logical rule below triggers when the counter value is greater than three. The output 

event will not end until either the counter is reset to zero or the value is decremented so that it is 

less than or equal to three again. 

 

 



PixelPro GXi Series VCA Interface Manual V1.12.0.8 

07-2017-A  57 

 

Input Clause 

The 'input' clause allows the level of a digital input (DI) to be used as an input to a logical rule. The 

DI can be checked to be either open or closed. 

The following example shows a simple logical rule which copies the DI open signal. 

 

Note: Only digital input 0 (the first digital input) is currently supported. 

 

Tamper Clause 

The 'tamper' clause uses the current state of tamper detection as an input to a logical rule. The clause will be 

triggered from the start of the tamper event (when the tamper duration has been exceeded) and will end when 

the tamper alarm ends and tamper detection is reset. 
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Learning Clause 

When scene change detection is enabled, if tracking system detects a drastic change in the scene it 

temporarily disables the tracking while it learns a new scene model. The 'learning' clause is triggered for the 

duration of this learning period, so allows the scene learning to be used as an input to a logical rule. 
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Action Types 

Actions can be assigned to logical rules to perform particular tasks when they are triggered. 

Actions are not required in all situations, for example if a logical rule is only to be used as an input 

to another logical rule through the use of the 'rule' clause. 

Generate Events Action 

Adding the 'generate events' action to a logical rule will make it generate events on the meta-data 

output in the same way that standard rules generate events. Without the 'generate events' action, a 

logical rule will not send events to any other system components. The output of a logical rule can 

be always be used by a 'rule' clause and this behavior is not affected by the presence of the 

'generate events' action. 

Reset Counter Action 

The 'reset counter' action will reset a chosen counter to zero whenever the associated logical rule 

is triggered. The counter will remain at 0 for the duration of the time when the logical rule is 

triggered and it will only be possible to increment or decrement it when the logical rule is no longer 

triggered. 

Trigger Scene Learning Action 

The 'learn scene' action will cause the tracking system to re-learn the scene information. The 'learn 

scene' action can be used in situations where there is a detectable change to the scene that is 

known to reduce the tracking performance such as lights being switched on or off. The scene will 

be learned again once the associated logical rule is no longer triggered. 

3.7 Counters 

VCAsys also supports object counting. Any combination of detection zones or lines can be 

assigned to a counter. Counters can be configured to perform any combination of increment, 

decrement or occupancy counting. Counter configuration is managed through the properties 

inspector in a similar way to the zone configuration. 

Topics in this section: 

• Creating Counters 

• Assigning Rules to Counters 
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Creating Counters 

To create a counter simply click the right mouse button and select Counter... Add counter. 

 

 

The counter name can be changed by clicking in the Name box on the rules control. 

Assigning Rules to Counters 

Counters count triggers generated by rule violations. For example, if it is required to count the 

number of objects entering a zone, a zone must initially be configured to raise an alarm every time 

an object enters it. The zone can then be assigned to a counter and the counter will count the 

objects according to the type of counting required (increment, decrement, occupancy). 

 

 

In this example the red zone is configured to trigger when object travelling in the north direction are 

detected. The counter has been configured to increment the count whenever the zone (Zone 0) is 

triggered. Currently two objects have been counted. 
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Increment Counters 

When a zone is assigned to an increment counter, the count will increment by 1 every time the 

zone is triggered. 

Decrement Counters 

When a zone is assigned to a decrement counter, the count will decrement by 1 every time the 

zone is triggered. 

Occupancy Counters 

When a zone is assigned to an occupancy counter, the counter displays the number of active 

triggers in the zone. E.g. if there are 2 objects in the zone that triggered the detection rule, then the 

count will display 2. 

 

3.8 Counter Storage and Reporting 

Database Service 

The database service is responsible for logging all of the counter values at regular intervals to up to 

4 database tables. 

To access the Database Service configuration page, click the Database Service tab under the 

Counter Reporting menu option. 
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Enable Database Service 

The control for enabling/disabling the database service. This also functions as the master switch for 

all other counting and reporting functions - if the database service is not enabled, none of the other 

services will function. 

DB Storage 

Allows the user to select where the database tables are stored in physical memory. It's possible to 

select internal flash, SD card or USB memory stick. If the selected memory device is not available, 

internal flash will be used instead. The in use: label shows which storage medium is currently being 

used to store the database tables. 

Total DB Size 

The maximum size of the database when internal flash is selected as the storage medium is 512KB. 

The display shows how much storage is in use out of the total available. If the configuration of the 

database tables would cause the storage requirement to exceed the maximum the user is warned 

before the settings can be applied. 
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Database Table Configuration 

The database allows up to 4 tables to be configured (0-3). Each table can sample the counter 

values at different intervals, thus allowing reports that cover different granularities and time 

windows to be generated by the user. 

Tables must be enabled in-order. For example, Table 0 must be enabled before Table 1 can be 

enabled. 

Sampling Interval 

How frequently the counter values are sampled and stored to the database. Specified in minutes. 

Roll-over Count 

The total number of records to store in the database table. When this number of records have been 

added to the table, the table wraps-around and overwrites the oldest data. 

Max Roll-over Time 

Shows the maximum time that the table will hold counting data for. Calculated as follows: 

Max Roll-over Time (minutes) = Sampling Interval x Roll-over Count 

Database Management 

Functions for managing the database. 

Clear 

Wipes all data from all database tables. 

Backup 

Allows the user to download a backup of the database tables into a file that can be restored at a 

later date. 

Restore 

Restore a previously downloaded backup back into the database tables. 
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Reporting Service 

The reporting service is the user-interface into the counter storage and reporting functionality. It 

allows the user to query the database service to generate reports, tables and even export data to 

Microsoft Excel for further analysis. 

 

 

The essence of the counter reporting page is to select the query parameters and then select 

whether it should be displayed as a table, bar or exported to CSV. There are a number of pre-

defined requests that offer quick and easy way to get started. 

Every element on the counter reporting page has context-sensitive help: just hover the mouse over 

the item in question to get detailed information about the values that can be entered into that field. 

Tabular Reporting 

Enter the query parameters and click the Table button. The data is displayed as a table: 

 

 



PixelPro GXi Series VCA Interface Manual V1.12.0.8 

07-2017-A  65 

 

Bar Graph Reporting 

Clicking the Bar button pops up a new window with a bar graph of the results. The color of each bar 

matches the color of the counter on the Zones & Rules configuration page. 

 

 

CSV Export 

Clicking the CSV button offers a file that contains the results of the query in comma-separated-

variable format. 
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Predefined Requests 

The counter reporting service has a number of pre-defined requests that reflect the most common 

usage scenarios. It's possible to just select one of these pre-defined requests and click one of the 

reporting modes directly to generate a report in a very short amount of time. The requests available 

are: 

Predefined 
Request 

From To 
Default Sampling 
Period 

One hour now - 1 hour now 1 minute (Table 0) 

Today today @ 0:00 now 10 minutes (Table 1) 

Yesterday yesterday @ 0:00 today @ 0:00 10 minutes (Table 1) 

One day now - 1 day now 10 minutes (Table 1) 

This week Sunday @ 0:00 today 60 minutes (Table 2) 

Last week Last Sunday @ 0:00 Last Saturday @ 24:00 60 minutes (Table 2) 

One week now - 1 week now 60 minutes (Table 2) 

This month 1st of this month now 1 day (Table 3) 

Last month 1st of last month Last day of last month 1 day (Table 3) 

In each case, the predefined queries populate the rest of the fields on the page, so it's simple to 

use a predefined query and then change just a couple of fields to customize it. 

Command Request 

In addition to using the predefined requests it's possible to select all query parameters manually to 

query any combination of data. The options available are described in the following section. 
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Time 

The time bounds of the query. Specify from and to the times in the fields provided. The syntax is as 

follows: 

Option Details Example 

Absolute date 
and time 

YYYY/MM/DD hh:mm 2011/10/21 09:00 

Seconds Decimal integer 3600 (=1 hour) 

now The current time now means 2011/10/21 09:00 

today 0:00 on the current day today means 2011/10/21 0:00 

yesterday 0:00 on the day before today yesterday means 2011/10/20 0:00 

Sunday, Monday. Any day of the week @ 0:00 Thursday means 0:00 on the previous 
Thursday 

this_week 0:00 on the first day of the 
week 

this_week means 0:00 on the previous 
Sunday 

last_week 0:00 on the first day of last 
week 

last_week means 0:00 on the Sunday 
before last 

this_month 0:00 on the first day of this 
month 

this_month means 0:00 on the first day of 
this month 

last_month 0:00 on the first day of last 
month 

last_month means 0:00 on the first day of 
last month 

Time and dates can also be modified and combined with the simple arithmetic operators + and - to 

perform querying relative to predefined keywords. Examples of the use of the operators are as 

follows. 

Assuming that the current time is 2011/05/23 14:20 Monday 

Example Meaning 

now 2011/05/23 14:20 

today 2011/05/23 00:00 

now-01:00 2011/05/23 13:20 

today 04:00 2011/05/23 04:00 

today-04:00 2011/05/22 20:00 

yesterday+3600 2011/05/22 01:00 

Sunday 06:00 2011/05/22 06:00 
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Counter ID 

Allows specification of which counters are included in the request, can be any one of: 

Counter ID Details Example 

active All currently displayed counters 1,4,5,6 

all All counters 0-19 

one of 0-19 An individual counter id 1 

Table (Sampling) 

Specifies the table to query. The sampling interval in minutes is displayed in parentheses. 

Sorting Order 

Specifies how to order the results returned from the query. Can be one of: 

Sorting order Details 

descending The newest records are returned first 

ascending The oldest records are returned first 

Value Type 

Specifies the results returned should be absolute counts or the difference between the current and 

previous sample. Can be one of: 

Value Type Details 

absolute The actual counter values are returned 

difference The difference between this and the previous sample is returned 

Request 

Click one of these buttons to generate either a table, bar chart or CSV output based on the 

specified query parameters. 

Request URI 

The Request URI is the link that identifies the query specified by the field values. It's possible to 

copy and paste this link in any browser to generate a data table that contains the results of the 

query. One specific application of this method is to import the data as a real-time feed into 

Microsoft Excel. See the Importing Data to Microsoft Excel topic for more information. 
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3.9 Email Notification 

The email notification feature can be used to send counter reports at periodic, specified intervals in 

a range of formats via email. 

 

 

The Email Notification page can be used to configure the contents of the email report, the email 

recipient, and the times at which to send a notification. The format of the report content 

configuration is similar to the Reporting Service page 

Note: The database service must be enabled in order for the email notification to function. 

Enable Email Notification 

Tick the checkbox "Enable email Notification" and apply the changes. 

Adding a New Email Notification Recipient 

Multiple reports and recipients can be defined. To add a new recipient/report clicking the "Add" 

button opens a new window where the settings are configured. 
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Email Configuration 

Configures the recipient settings 

Name 

The name of the report. The email subject will contain this name. 

Description 

The description of the counter email report. The description is shown in the email report list but is 

not included in the email. 

Email Address 

The email address of the report recipient. 

Schedule Configuration 

Configures the schedule for the time and frequency of email notifications 
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Current Device Time 

The current date and time of the device. 

Enable Hourly Report 

Enable hourly email report notification. Note that the hourly report is always sent on the hour and 

always contains the data from the previous full hour. 

Trigger Time 

Select the time period during which notification emails should be sent. 

Weekday 

Select the days of the week on which the report should be sent. The reports will only be sent 

between the specified times on the days selected. 

e.g. If the checkbox "Monday" is ticked, and the trigger time is configured as 9:00 -- 17:00 then a 

notification will be sent every hour on every Monday between 9:00 and 17:00. 

Enable Daily Report 

Enable daily reporting of counter values. This allows a report to be sent once a day. 
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Trigger Time 

Select the time that the email notification should be sent. 

Weekday 

Select the days of the week on which the report should be sent. The reports will only be sent at the 

specified time on the days selected. 

e.g. If the checkbox "Monday" and "Friday" are ticked and the trigger time is set to 9:00, then a 

report will be sent at 9:00 on every Monday and every Friday. 

Enable Weekly Report 

Enable a weekly notification email. 

 

 

Trigger Day 

Select the day of the week when the weekly notification is sent. 

Trigger Time 

Select the time of day that the notification should be sent. 
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e.g. If the trigger day is set to Friday and the trigger time is set to 9:00, then the email notification 

will be sent every Friday at 09:00. 

Enable Monthly Report 

Enable a monthly notification email. 

 

 

Trigger Day 

Select the day of the month on which the notification should be sent. If the day of the month is set 

to "31" and the current month doesn't have 31 days, the notification will be sent on the last day of 

the month. 

e.g. If the trigger day is set to 31, but the current month is April, the email notification will be sent on 

April 30th. 

Trigger Time 

Select the time when the notification should be sent. 

e.g. If the trigger day is set to 10 and the trigger time is set to 9:00, then the email notification will 

be sent at 9:00 on the 10th day of every month. 



PixelPro GXi Series VCA Interface Manual V1.12.0.8 

07-2017-A  74 

 

Report Configuration 

Configures the contents of the notification email. 

 

 

Time 

Selects the time range of the source data for the contents of the report. 

Report All Data 

Check to include data for the whole day in the report. 

Time Range 

Configure the time boundaries for the contents of the report. 

e.g. If (from) is set to 9:00 and (to) is set to 17:00, then the report will contain count data from 9:00 

to 17:00. 

Note: if "Enable hourly report" is selected, it's not possible to configure the time boundaries for the 

report since hourly reports always report the data from the previous whole hour. 

e.g. if the trigger time for an hourly report is configured as 2:00, the report will contain count data 

from 1:00 to 1:59. 

Counter ID 

Specifies which counters are included in the report. Can be any one of: 

Counter ID Details Example 

active All currently configured counters 1,4,5,6 

all All counters 0-19 

one of 0-19 An individual counter id 1 
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Table (Sampling) 

Select which tables are used as source count data to be included in the report. Multiple selections 

are possible. 

Sorting Order 

Selects the sorting order of the count data. Can be one of: 

Sorting order Details 

descending The newest records are returned first 

ascending The oldest records are returned first 

Value Type 

Selects whether the absolute counts or the difference between counts records are sent in the 

report. Can be one of: 

Value Type Details 

absolute The actual counter values are returned 

difference The difference between this and the previous sample is returned 

Format 

Selects the format of the contents of the notification email. 

Format Details 

Table Embedded report as HTML table into email 

Bar Embedded report as a bar graph into email 

CSV(Attachment) Attach the report to the email as a CSV file 

CSV(Plain Text) Embed the report as plain text into email 

Send Test Report 

Click to send a test report to the specified email address to validate the report configuration. 

Note: Requires that the camera SMTP and DNS settings are correctly configured. 
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Sample Notification Emails 

Sample Daily Report in HTML Table Format 

 

 

Sample Daily Report in HTML Bar Chart Format 
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Importing Data into Microsoft Excel 

The counter reporting service is compatible with Microsoft Excel's Import Data from Web function 

which allows users to extract a real-time data feed from one or many cameras and then use Excel's 

powerful data analysis functions to perform further data processing. 

On the counter reporting page, set up the query to generate the data view required. Then copy the 

URI from the Request URI box to the clipboard. 

 

 

Open up Excel and import the data feed as illustrated below: 
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The data is then displayed in Excel and can be processed further. In this example, the three 

counters have been added to a bar chart. 

 

3.10 Heatmap Reporting 

The heatmap report page allows the user to retrieve heatmap images generated by the heatmap 

algorithm. The heatmap image will show the relative crowd density inside the scene, measured 

during a 24-hour time period, from 00:00 on the day before to 00:00 on the day that the heatmap 

image was requested (the complete 24 hours of the previous day). 

Enabling the Heatmap Service 

Before heatmap can be generated, the heatmap database service should be enabled under the 

Database Service section. 

 

 

 

 

 

 

Note: Since the heatmap image is generated using the data aggregated from the day before, the 

heatmap data service should be enabled beforehand at latest on the day before the heatmap 

image is requested. 
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Generating the Heatmap Images 

There are 3 options when requesting a heatmap image:  

• Output color image: When checked, the resulting heatmap will be a color image.  

• Annotate heatmap on snapshot: When checked, the resulting heatmap will be superimposed 

on top of the current snapshot.  

• Heatmap image size: Choose the size of the image. Not applicable when the heatmap is 

annotated on the snapshot (the pre-configured snapshot image dimensions are used instead).  

When the 'PNG' button is clicked, a heatmap image will be generated and downloaded by the 

browser. An example heatmap is illustrated below 

 

Example Heatmap Image  
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Events Reporting (uCount.it only) 

The events reporting page allows the user to retrieve a CSV file with events that occurred during a certain time 

period. Furthermore, the user can retrieve only events from certain types of rules. 

Configuring and Enabling the Service 

To start collecting events, the user should enable the service under the 'Database Service' tab.  

Additionally, in that same tab, the user can select the amount of storage that is to be dedicated to event 

storage. Flash storage might be limited by an upper bound, but alternatively the database can be stored on an 

external storage (i.e. an SD card). 

 

Selecting a Time Interval 

As with the reporting tool for counters, pre-defined periods of time can be queried. Alternatively, the user is 

allowed to select specific start and end times for the query by clicking on the 'from'/'to' fields in the 'Request 

Command' box. 
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Filtering by Rules 

This is achieved via the rules filter, which presents two lists of rules: to the left, all existing rules are listed; to 

the right, a list shows the rules that have been added to the filtering criteria. Rules can be moved from one list 

to the other by clicking on the arrow buttons between the lists. The top and bottom buttons (with a double 

arrow) will include all or remove all rules from the filter list. The buttons with a single arrow will include or 

remove the selected items. 

 

Please note: if no rules are selected, it is assumed that all events should be retrieved, regardless of the rule 

that triggered them. 

Example CSV File 

Once the interval and, optionally, the rules have been selected, the user can click the 'CSV' button to obtain a 

CSV file that can be imported into Microsoft Excel, or any other spreadsheet program of their choice. 

 

Description of CSV fields: 

・ start: start timestamp of the event (ISO date/time format). 

・ end: end timestamp of the event (ISO date/time format). 

・ id: unique id given by the database to the event. 

・ channel: channel where the event was observed (might be non-zero on systems supporting multiple  

channels). 

・ event_id: id of the event given by the internal rule analyzer/event triggering engine. 

・ rule_id: identifier of the rule that triggered the event. 

・ rule_name: name of the rule that was triggered. 
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Tracks Reporting (uCount.it only) 

As with events, the tracks reporting page allows the user to retrieve a CSV file with tracks that were generated 

during a certain time period. 

Configuring and Enabling the Service 

To start collecting tracks, the user should enable the service under the 'Database Service' tab.  

Additionally, in that same tab, the user can select the amount of storage that is to be dedicated to track 

storage. Flash storage might be limited by an upper bound, but alternatively the database can be stored on an 

external storage (i.e. an SD card). 

 

 

Selecting a Time Interval 

As with the reporting tool for counters, pre-defined periods of time can be queried. Alternatively, the user is 

allowed to select specific start and end times for the query by clicking on the 'from'/'to' fields in the 'Request 

Command' box. 
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Example CSV File 

Once the interval has been selected, the user can click the 'CSV' button to obtain a CSV file that can be 

imported into Microsoft Excel, or any other spreadsheet program of their choice. 

 

10 first data points of a track with 563 points 

 

 

 

Description of CSV fields: 

・ id: The unique id of the track given by the database (not necessarily that of the tracker). 

・ channel: Channel where the track was observed (where multiple channels are available). 

・ track_id: The id assigned to the track by the tracker (might be repeated after reboot). 

・ point: The point described by this row. 

・ nr_points: The total number of points in the track. 

・ timestamp: Point in time in which the track point described in the row was captured. 

・ xN, yN: Corner points collected (N would normally be 4, and range from 0 to 3). 
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3.11 Tamper Detection 

The Tamper Detection module is intended to detect camera tampering events such as bagging, de-

focusing, moving the camera, etc. This is achieved by detecting large persistent changes in the 

image. 

 

 

The output of the tamper detection algorithm is displayed as red blocks on the image. The red area 

is where the algorithm has detected that the image has changed from its reference image. Once 

enough of the image has changed and remained so for a certain length of time, a tamper alarm is 

triggered. 

Note: In order to see the output of the tamper detection on the image, Tamper Debug metadata 

must be enabled on the VCA -> Advanced page. Please refer to Advanced Settings for more 

information. 

 

 

Advanced Tamper Detection Settings 

In the advanced tamper detection settings it is possible to change the thresholds for the area of the 

image which must be changed and the length of time it must be changed for before the alarm is 

triggered. 
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• Tampered Duration until Alarm: The length of time that the image must be persistently 

changed before the alarm is triggered. 

• Tampered Image Area: Percentage area of the image which must be changed for tampering 

to be triggered. 

If false alarms are a problem the duration and/or area should be increased so that large transient 

changes such as a close object temporarily obscuring the camera do not cause false alarms. 

Suppress Alarm on Lights On/Off 

Large fast changes to the image lighting such as switching on/off indoor lighting can cause false 

tamper alarms. Enable this option if this is likely to be a problem in the area where the camera is 

installed. However, this option will reduce sensitivity to genuine alarms so it is not recommended if 

fast light changes are not likely to be a problem 

3.12 Scene Change Detection 

The Scene Change Detection page allows the user to adjust the settings of the scene change 

detection algorithm. The scene change detection module resets the tracking algorithm when it 

detects a large persistent change in the image. This prevents the tracking algorithm from detecting 

image changes as tracked objects which can be potential sources of false alarms. 

 

 

There are 3 options for the scene change mode: 

• Automatic: Default setting. Uses the recommended settings. 
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• Manual: Allows the user to adjust the parameters used by the scene change detection 

algorithm. 

• Disabled: Scene change detection is disabled. 

Note: In order to see the output of the scene change detection on the image, Scene Change 

diagnostics metadata must be enabled on the VCA -> Advanced page. Please refer to Advanced 

Settings for more information. It's only possible to see the detection diagnostic data when in 

Manual mode. 

 

 

Manual Scene Change Detection Settings 

In the manual mode the following settings are available: 

• Changed Time: The length of time that the image must be persistently changed before the 

scene change is triggered and the tracking algorithm is reset. 

• Changed Screen Area: Percentage area of the image which must be changed for the scene 

change to be triggered and the tracking algorithm to be reset. 

If false scene change detections are a problem, the time and/or area should be increased so that 

large transient changes such as a close object temporarily obscuring the camera do not cause 

false scene change detections. 

Day/Night Mode Change Detection Settings 

The day/night mode change detection algorithm, when enabled, can detect the change between 

day mode and night mode of the camera and inhibit VCA while the transition is happening. This 

prevents false positive detections caused by the change from color to black & white or vice versa. 
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3.13 Burnt-in Annotation 

The Burnt-in Annotation setting allows the VCA annotation to be burnt in to the raw video stream. 

Annotations can include tracked objects, counters and system messages. Burnt-in Annotation can 

be enabled for compressed video streams or the analogue video output, if supported. 

 

 

Zone Configuration 

Check to enable burnt-in annotation of the detection zones. Non-detect zones are drawn with a 

dashed border. 

Object Configuration 

Select the object properties to display. The object text size can be changed according to the user's 

preferences. Objects can be displayed in either two-color or multi-color mode. In two-color mode, 

select the display colors for objects in alarm and objects not in alarm. In multi-color mode, the 

object colors are selected automatically by the system. 
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Counter Configuration 

Select the counter properties to display. The counter text size can be changed according to the 

user's preferences. 

System Configuration 

Select whether to display system messages. The system message text size can be changed 

according to the user's preferences. 

Diagnostic Configuration 

Select whether to display diagnostic information for various features. 

The following image illustrates how burnt-in annotation is applied to the video: 

 

 

Note that objects which have disappeared (or stopped being tracked) are displayed with a dashed 

outline. 
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3.14 PTZ Profiles 

PTZ Presets represent discrete Pan-Tilt-Zoom camera configuration settings. Typically a number of 

presets are enabled to observe various areas of interest surrounding the camera's installation 

location. The camera is able to move to and between PTZ Presets either manually or automatically. 

A VCA profile can be associated with each PTZ Preset. 

VCA profiles implement VCA configuration (Zones and Rules) and calibration functionality 

separately for each PTZ Preset. 

Internally, the profile consists of a zone filter, a rule filter and calibration data which represent which 

zones, rules and calibration settings should be active when the camera is operating under such 

profile. 

A default profile exists that is used whenever no profiles are active or by PTZ Presets with no 

associated profile. 

On startup, no PTZ Presets are enabled and no profiles exist. The camera uses all configured 

zones and rules and main calibration parameters. 

Once a PTZ Preset is enabled, it is possible to create and associate a profile with it. 

When the first profile is created and associated with one PTZ Preset, a "default" profile is also 

created to store all zones and rules and calibration settings set up so far. This "default" profile 

becomes active whenever the camera is away from a PTZ Preset or positioned in a PTZ Preset 

with no associated profile. 

When the last profile is deleted, so is the "default" profile, and the camera resumes processing 

using all zones and rules, and main calibration settings. 

When moving to a determined PTZ Preset, the VCA Engine makes use of its associated profile 

settings, or the "default" profile's settings if no profile is associated with the Preset. 

PTZ Profiles Topics 

• PTZ Control Element 

• Configure a PTZ Preset 

• Create VCA Profile 

• Delete VCA Profile 

• Disable PTZ Preset 
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PTZ Control Element 

The PTZ Control is present when the camera supports PTZ movement in the VCA configuration 

pages 'Zones and Rules' and Calibration. An equivalent control is also present in the Repositioning 

page where PTZ Preset related settings are configured. In the Repositioning page, the VCA related 

profile buttons are not available. 

This shows the PTZ Control and its various elements: 

 

 

The control is composed of 3 sections. 

PTZ Control 

 

 

• Manual Directional Movement: These buttons allow the user to Pan and Tilt the camera 

manually. 

• Manual Zoom: These buttons allow the user to Zoom the camera manually. 

• Manual Focus: These buttons allow the user to Focus the camera manually. 

Auto Focus: This button triggers the camera's automatic focus feature. 
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PTZ Preset Control 

 

 

• Preset selector: A drop-down menu that serves as a Preset selector. Each Preset is 

identified by a identifier integer and a name. Pre-enabled Presets have both whilst available 

Presets only have the identifier. 

• Preset name: An edit box containing the name of the currently selected Preset. This box is 

empty in the case when a Preset is disabled. The user must enter a name here before 

enabling the Preset. 

• Go: This button instructs the camera to move to the position stored for the currently selected 

Preset. 

• Set: This button stores the current position as the configuration for the currently selected 

Preset. Note: the user must have entered a name for this Preset. 

• Clear: This button disables the currently selected Preset. 

VCA Profiles 

 

 

• Add Profile: This button associates a VCA Profile to the currently selected Preset. It is 

disabled if there is a Profile associated already. 

• Delete Profile: This button deletes the VCA Profile associated with the currently selected 

Preset. It is disabled if there is no Profile associated yet. 



PixelPro GXi Series VCA Interface Manual V1.12.0.8 

07-2017-A  92 

 

Configure a PTZ Preset 

 

Create VCA Profile 

 

 

Delete VCA Profile 

 

 

Note: Once confirmed, the delete command will be sent immediately to the camera and all zones, 

rules and calibration settings associated with the profile will be lost. 
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Disable PTZ Preset 

 

 

Note: if there is a VCA Profile associated with this Preset, the Profile is not deleted. It remains and 

will again become available once the Preset is re-enabled. 

 

 

3.15 PTZ Configuration and Auto-Tracking 

PTZ General Configuration 

PTZ General Configuration allows configuration of general VCA PTZ support. This extends the 

VCA functions to work with PTZ cameras. The general PTZ configuration for VCA is controlled by 

the settings highlighted in the red box in the figure below. 
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Camera Preset Number for VCA Home Position 

This text box specifies the PTZ camera preset number for VCA home position. Since the VCA 

configuration is scene dependent (e.g. zone configuration is only valid when the PTZ is pointing at 

the same position), the VCA can be configured such that all VCA functionality is related to a single 

PTZ preset. This is the so-called "camera preset for VCA home position". 

Enable VCA Only at Home Position 

When checked, VCA will be only enabled when camera is at the VCA home preset position. If the 

PTZ is moved by the user or any other function, the VCA is inhibited until the camera is returned to 

the VCA home preset position. Note that the camera can be configured to return to the home 

preset position automatically (see below). 

Return to Home Position Following Manual Override 

When checked, the PTZ camera will automatically return to the VCA home position following user 

control of the camera (manual override) after the specified timeout has elapsed. 

NOTE: If this function is disabled and the VCA is enabled only at the preset home position, VCA 

will not be automatically re-enabled. The only way to re-enable VCA in this mode is to manually 

return the camera to the VCA home preset position. 
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3.15 PTZ Auto-tracking Configuration 

PTZ auto tracking allows a compatible PTZ camera to track a moving subject in real-time. When a 

subject is detected, the PTZ camera zooms in on the subject and moves to track it such that it 

remains in view of the camera. 

The PTZ auto tracking is configured by the controls highlighted in the red box in the figure below. 

 

 

Maximum Tracking Time 

Defines the maximum time that a subject is tracked for by the PTZ camera. Even if a subject is 

being tracked by the PTZ camera, the PTZ camera will stop auto tracking (and return to the VCA 

home preset position if configured) if this time elapses. 
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Maximum Hold-on Time 

If a subject is lost by the autotracking algorithm, or comes to rest (becomes stationary), this defines 

the amount of time the PTZ camera will stay in that position trying to re-acquire the subject before 

returning to the VCA home preset position. If the subject starts moving again, or is reacquired, 

autotracking continues until the maximum tracking time (above) elapses. 

Allow Manual Override (User Control) 

When manual override is enabled, the auto-tracking algorithm will release control of the PTZ and 

stop controlling the PTZ camera if a user sends a manual PTZ command. The auto-tracking 

algorithm will reset when no user PTZ commands have been sent for the specified period. 

When manual override is disabled, all user PTZ commands will be ignored if auto-tracking is in 

progress. 

Auto-tracking Initiation 

PTZ autotracking can be initiated in three different ways: 

• Start tracking when any object is detected: 

  The auto-tracking will start automatically and track the first object detected by the VCAsys 

tracking engine (normally from the VCA home preset position). The "Start auto tracking when 

any selected rule triggered" checkbox should be unchecked to enable this mode. 

• Start tracking when an existing VCA rule is triggered: 

  The auto-tracking will start automatically when any one of the VCA rules in the "selected 

rules" list is triggered. This provides a powerful way to filter out the objects of interest that are 

selected for autotracking and exclude any other objects. The "Start auto tracking when any 

selected rule triggered" checkbox should be checked to enable this mode and the rules that 

should initiate autotracking should be present in the "selected rules" list on the right hand side. 

• Start tracking when initiated manually by the user (Manual Lay-on): 

  It is also possible for the user to manually initiate PTZ autotracking. This feature is useful if 

the operator spots something of interest and would like the PTZ autotracking to take over the 

job of tracking the subject automatically. 

Manual lay-on can be achieved in two ways: 

• By selecting a target that is already being tracked by the VCA engine. In this case the target 

will be highlighted with a bounding box on the user display. Simply double click the target 

while holding the shift key and PTZ autotracking will be initiated on the selected target. 
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• By drawing a box around any portion of the image. Simply hold the shift key and click to 

drag out the target area. PTZ autotracking will be initiated on the area indicated. 

Autotracking in progress: 
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3.16 Importing & Exporting VCA Configuration 

It is possible to export the VCA configuration from a device to an XML configuration file, and to re-

load it back into the device at a later date. This might be useful for demonstration purposes, where 

multiple detection scenarios can be stored in separate configuration files, or in a situation where 

multiple devices need to share some basic VCA configuration parameters. 

 

 

Exporting VCA Configuration 

Click the 'Export' button. In the popup window that appears, save the file to the desired location. 

Importing VCA Configuration 

Select which settings to import. By default, all VCA settings will be imported. The types of settings 

that can be imported are: 

• General: General VCA configuration parameters such as on/off state, VCA mode, etc. 

• Zones: Zones and lines configuration. 

• Rules: Rules that have been applied to zones and/or lines. 

• Counters: Counters that have been configured against rules. 

• Calibration: The calibration configuration. 

• Classification: The classification configuration. 

• Tamper: The tamper detection configuration. 

• BIA: Burnt-in-annotation settings. 

• PTZ: PTZ VCA configuration data. Includes general VCA/PTZ settings and PTZ autotracking 

settings. 

• Scene Change: The scene change detection configuration. 

Click the browse button to select the file to load. Click the 'Import' button to load the configuration 

and apply it to the device. 
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3.17 Generating External Event Notifications 

It is possible to assign the VCA alarms to trigger external events, e.g. a relay contact closure, a 

TCP/IP message, etc. 

To access the event configuration select the Event Configuration menu and then the Event Rules 

menu: 

 

 

Select the event source(s): 
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Note: 

• Rising edge trigger sends the event when the VCA event starts 

• Falling edge trigger sends the event when the VCA event ends 

• 'Both' sends an event at the start and at the end of the VCA event. 

Select the event notification(s): 

 

 

The external event notification will be generated every time a VCA alarm is generated. 
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3.18 Advanced VCA Settings 

In most installations, the default VCA configuration will suffice. However, in some cases, better 

performance can be achieved with modified parameters. The Advanced VCA Settings page allows 

configuration of the advanced VCA parameters. 
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Alarm Holdoff Time 

The Alarm Holdoff Time defines the time between the successive re-triggering of an alarm 

generated by the same object triggering the same rule. 

To explain this concept, consider the following diagram where no Alarm Holdoff Time is configured: 

 

 

In this detection scenario, the person enters the zone 3 times. At each point an alarm is raised, 

resulting in a total of 3 alarms. With the Alarm Holdoff Time configured, it's possible to prevent re-

triggering of the same rule for the same object within the configured time period. Consider the 

same scenario, but with an Alarm Holdoff Time of 5 seconds configured: 

 

 

In this case, an alarm is not raised when the person enters the zone for the second time, because 

the time between the occurrences of the last alarm of the same type for the object is less than the 

Alarm Holdoff Time. When the person re-enters the zone for a third time, the elapsed time since 
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the previous alarm of the same type for that object is greater than the Alarm Holdoff time and a 

new alarm is generated. 

In essence, the Alarm Holdoff Time can be configured to prevent multiple alarms being generated 

because an object is loitering on the edge of a zone. Without Alarm Holdoff Time configured, this 

scenario would cause so-called "Alarm chatter". 

The default setting for Alarm Holdoff Time is 5 seconds. 

Measurement Units 

Allows the measurements units to be switched between Metric and Imperial formats. For more 

information, please refer to the Measurement Units topic. 

Metadata Format 

The metadata stream contains a complete description of every moving and stationary target, as 

well as additional diagnostic data to enable troubleshooting and optimum configuration. In order to 

save network bandwidth, the default metadata stream does not include a lot of the diagnostic data. 

The specific contents of the metadata stream can be configured with this control. 

The metadata stream can contain any selection of the following sub-streams: 

Event 

Contains information about events (alarms) raised due to objects triggering detection rules. 

Object 

Contains detailed information about each and every object tracked by the VCA engine including 

bounding box, object trail and object properties. 

Counting 

Contains the values of any counters that have been configured. 

Do not send empty metadata packets 

Check this option to save bandwidth consumed by the metadata. Metadata is only sent if the 

metadata is different from the previously transmitted metadata frame. Note that if any diagnostic 

metadata is enabled, metadata will always be sent and this option has no effect. 
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Blob 

Contains the blob-map data. This can be used to show the output of the object detection stage of 

the VCA algorithm. Enable this option for advanced performance analysis. For normal use it's 

recommended to keep this option disabled due to the increased bandwidth required by the 

transmission of the blob-map. 

Tamper Diagnostics 

Contains the tamper detection diagnostic data. This can be enabled to show the output of the 

tamper detection module. This can be useful when configuring the tamper detection filter. For 

normal use, this option should be disabled due to the increased bandwidth required by the 

transmission of the tamper detection debug data. 

Counting Line Diagnostics 

Contains the counting line diagnostic data. This can be enabled to show the internal operation of 

the counting line module. This can be useful when determining the optimum calibration width for a 

counting line. For more information about the counting line and the diagnostic data, refer to the 

Counting Line topic. 

Scene Change Diagnostics 

Contains the scene change diagnostic data. This can be enabled to show the internal operation of 

the scene change detection module. This can be useful when configuring the scene change 

detection thresholds (Learning Scene... trigger). For normal use, this option should be disabled due 

to the increased bandwidth required by the transmission of the scene change detection data. 

and topics for more information. 

More Information 

For more information about the format of the metadata, please consult the VCAsys Metadata 

Format Manual. 

Stationary Object Hold-on Time 

The Stationary Object Hold-on Time defines the amount of time that an object will be tracked by the 

engine once it becomes stationary. Since objects which become stationary must be "merged" into 

the scene after some finite time, the tracking engine will forget about objects that have become 

stationary after the Stationary Object Hold-on Time. The default setting is 60 seconds. 
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Tracking Options 

Minimum Tracked Object Size 

The Minimum Tracked Object Size defines the size of the smallest object that will be considered for 

tracking, in pixels. Normally there is no need to modify this value. Decreasing it will allow the 

engine to track smaller objects at the expense of noise immunity. 

Display Options 

Minimum Alarm Object Display Time 

When an alarm is generated, the tracking display displays the object in red. After some time, the 

object display fades back to yellow. This setting controls the time the object is displayed in red, 

before fading back to yellow. The default value is 2000 milliseconds. 

Minimum Object Display Time 

When an object is tracked by the engine, it is displayed on the tracking display. This setting 

controls the minimum time an object is displayed in the tracking display. This is so that objects that 

are tracked for a very short time are displayed adequately. The default value is 1000 milliseconds. 

Both options affect the web browser display and the burnt-in-annotation. 

Detection Point of Tracked objects 

For every tracked object, there is a point that we use to determine this object's position, and decide 

whether this object triggers a rule. We call this point as detection point. There are 3 modes to 

define the detection point relative to the object: Default, Centroid and Midbottom. 

• Default - When user chooses this mode, VCAsys will automatically set the position of 

detection point. It chooses centroid if the camera is calibrated overhead, or midbottom if the 

camera is calibrated side-on or uncalibrated. 

• Centroid - If user chooses this mode, VCAsys will force the detection point to be centroid. 

• Midbottom - If user chooses this mode, VCAsys will force the detection point to be midbottom. 
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The left picture shows the centroid mode, and the right one shows the Midbottom mode. 
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GNU GENERAL PUBLIC LICENSE
Version 2, June 1991 
Copyright (C) 1989, 1991 Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301, USA

Everyone is permitted to copy and distribute verbatim copies of this 
license document, but changing it is not allowed.

Preamble
The licenses for most software are designed to take away your freedom to 
share and change it. By contrast, the GNU General Public License is 
intended to guarantee your freedom to share and change free software to 
make sure the software is free for all its users. This General Public License 
applies to most of the Free Software Foundation’s software and to any 
other program whose authors commit to using it. (Some other Free 
Software Foundation software is covered by the GNU Lesser General 
Public License instead.) You can apply it to your programs, too.
When we speak of free software, we are referring to freedom, not price. 
Our General Public Licenses are designed to make sure that you have the 
freedom to distribute copies of free software (and charge for this service if 
you wish), that you receive source code or can get it if you want it, that 
you can change the software or use pieces of it in new free programs; and 
that you know you can do these things.
To protect your rights, we need to make restrictions that forbid anyone to 
deny you these rights or to ask you to surrender the rights. These 
restrictions translate to certain responsibilities for you if you distribute 
copies of the software, or if you modify it.
For example, if you distribute copies of such a program, whether gratis or 
for a fee, you must give the recipients all the rights that you have. You 
must make sure that they, too, receive or can get the source code. And 
you must show them these terms so they know their rights.
We protect your rights with two steps:
(1) copyright the software, and (2) offer you this license which gives you 
legal permission to copy, distribute and/or modify the software.
Also, for each author’s protection and ours, we want to make certain that 
everyone understands that there is no warranty for this free software. If the 
software is modified by someone else and passed on, we want its 
recipients to know that what they have is not the original, so that any 
problems introduced by others will not reflect on the original authors’ 
reputations.
Finally, any free program is threatened constantly by software patents. We 
wish to avoid the danger that redistributors of a free program will 
individually obtain patent licenses, in effect making the program 
proprietary. To prevent this, we have made it clear that any patent must be 
licensed for everyone’s free use or not licensed at all. The precise terms 
and conditions for copying, distribution and modification follow.

TERMS AND CONDITIONS FOR COPYING, 
DISTRIBUTION AND MODIFICATION
Version 2, June 1991 
Copyright (C) 1989, 1991 Free Software Foundation, Inc.
51 Franklin S

0. This License applies to any program or other work which contains a 
notice placed by the copyright holder saying it may be distributed under 
the terms of this General Public License. The “Program”, below, refers to 
any such program or work, and a “work based on the Program” means 
either the Program or any derivative work under copyright law: that is to 
say, a work containing the Program or a portion of it, either verbatim or 
with modifications and/or translated into another language. (Hereinafter, 
translation is included without limitation in the term “modification”.) Each 
licensee is addressed as “you”.

Open Source License Report on the Product
The software included in this product contains copyrighted software that is licensed under the GPL/LGPL. 
 ~ GPL Software : linux kernel, busybox, cdrtools, dvd+rw-tools, smartctl, uboot, bash, udev, sysklogd
 ~ LGPL Software : glibc, vmstat, glib, gtk, libESMTP, iconv, gstreamer, pango, 
 ~ OpenSSL License : OpenSSL

Activities other than copying, distribution and modification are not covered 
by this License; they are outside its scope. The act of running the Program 
is not restricted, and the output from the Program is covered only if its 
contents constitute a work based on the Program (independent of having 
been made by running the Program). Whether that is true depends on 
what the Program does.

1. You may copy and distribute verbatim copies of the Program’s source 
code as you receive it, in any medium, provided that you conspicuously 
and appropriately publish on each copy an appropriate copyright notice 
and disclaimer of warranty; keep intact all the notices that refer to this 
License and to the absence of any warranty; and give any other recipients 
of the Program a copy of this License along with the Program.
You may charge a fee for the physical act of transferring a copy, and you 
may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it, 
thus forming a work based on the Program, and copy and distribute such 
modifications or work under the terms of Section 1 above, provided that 
you also meet all of these conditions:

a)  You must cause the modified files to carry prominent notices 
stating that you changed the files and the date of any change.

b)  You must cause any work that you distribute or publish, that in 
whole or in part contains or is derived from the Program or any part 
thereof, to be licensed as a whole at no charge to all third parties 
under the terms of this License.

c)  If the modified program normally reads commands interactively 
when run, you must cause it, when started running for such 
interactive use in the most ordinary way, to print or display an 
announcement including an appropriate copyright notice and a 
notice that there is no warranty (or else, saying that you provide a 
warranty) and that users may redistribute the program under these 
conditions, and telling the user how to view a copy of this License. 
(Exception: if the Program itself is interactive but does not normally 
print such an announcement, your work based on the Program is 
not required to print an announcement.)

These requirements apply to the modified work as a whole. If identifiable 
sections of that work are not derived from the Program, and can be 
reasonably considered independent and separate works in themselves, 
then this License, and its terms, do not apply to those sections when you 
distribute them as separate works. But when you distribute the same 
sections as part of a whole which is a work based on the Program, the 
distribution of the whole must be on the terms of this License, whose 
permissions for other licensees extend to the entire whole, and thus to 
each and every part regardless of who wrote it.
Thus, it is not the intent of this section to claim rights or contest your rights 
to work written entirely by you; rather, the intent is to exercise the right to 
control the distribution of derivative or collective works based on the 
Program.
In addition, mere aggregation of another work not based on the Program 
with the Program (or with a work based on the Program) on a volume of a 
storage or distribution medium does not bring the other work under the 
scope of this License.

3. You may copy and distribute the Program (or a work based on it, under 
Section 2) in object code or executable form under the terms of Sections 1 
and 2 above provided that you also do one of the following:

a)  Accompany it with the complete corresponding machine-readable 
source code, which must be distributed under the terms of 
Sections 1 and 2 above on a medium customarily used for 
software interchange; or, 

b)  Accompany it with a written offer, valid for at least three years, to 
give any third party, for a charge no more than your cost of 
physically performing source distribution, a complete machine-
readable copy of the corresponding source code, to be distributed 
under the terms of Sections 1 and 2 above on a medium 
customarily used for software interchange; or, 



c)  Accompany it with the information you received as to the offer to 
distribute corresponding source code. (This alternative is allowed 
only for noncommercial distribution and only if you received the 
program in object code or executable form with such an offer, in 
accord with Subsection b above.) 

The source code for a work means the preferred form of the work for 
making modifications to it. For an executable work, complete source code 
means all the source code for all modules it contains, plus any associated 
interface definition files, plus the scripts used to control compilation and 
installation of the executable. However, as a special exception, the source 
code distributed need not include anything that is normally distributed (in 
either source or binary form) with the major components (compiler, kernel, 
and so on) of the operating system on which the executable runs, unless 
that component itself accompanies the executable.
If distribution of executable or object code is made by offering access to 
copy from a designated place, then offering equivalent access to copy the 
source code from the same place counts as distribution of the source 
code, even though third parties are not compelled to copy the source 
along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program except 
as expressly provided under this License. Any attempt otherwise to copy, 
modify, sublicense or distribute the Program is void, and will automatically 
terminate your rights under this License. However, parties who have 
received copies, or rights, from you under this License will not have their 
licenses terminated so long as such parties remain in full compliance.

5. You are not required to accept this License, since you have not signed 
it. However, nothing else grants you permission to modify or distribute the 
Program or its derivative works. These actions are prohibited by law if you 
do not accept this License. Therefore, by modifying or distributing the 
Program (or any work based on the Program), you indicate your 
acceptance of this License to do so, and all its terms and conditions for 
copying, distributing or modifying the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the 
Program), the recipient automatically receives a license from the original 
licensor to copy, distribute or modify the Program subject to these terms 
and conditions. You may not impose any further restrictions on the 
recipients’ exercise of the rights granted herein. You are not responsible for 
enforcing compliance by third parties to this License.
7. If, as a consequence of a court judgment or allegation of patent 
infringement or for any other reason (not limited to patent issues), 
conditions are imposed on you (whether by court order, agreement or 
otherwise) that contradict the conditions of this License, they do not 
excuse you from the conditions of this License. If you cannot distribute so 
as to satisfy simultaneously your obligations under this License and any 
other pertinent obligations, then as a consequence you may not distribute 
the Program at all. For example, if a patent license would not permit 
royalty-free redistribution of the Program by all those who receive copies 
directly or indirectly through you, then the only way you could satisfy both 
it and this License would be to refrain entirely from distribution of the 
Program. 
If any portion of this section is held invalid or unenforceable under any 
particular circumstance, the balance of the section is intended to apply 
and the section as a whole is intended to apply in other circumstances. 
It is not the purpose of this section to induce you to infringe any patents or 
other property right claims or to contest validity of any such claims; this 
section has the sole purpose of protecting the integrity of the free software 
distribution system, which is implemented by public license practices. 
Many people have made generous contributions to the wide range of 
software distributed through that system in reliance on consistent 
application of that system; it is up to the author/donor to decide if he or 
she is willing to distribute software through any other system and a 
licensee cannot impose that choice.
This section is intended to make thoroughly clear what is believed to be a 
consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in certain 
countries either by patents or by copyrighted interfaces, the original 
copyright holder who places the Program under this License may add an 
explicit geographical distribution limitation excluding those countries, so 
that distribution is permitted only in or among countries not thus excluded. 
In such case, this License incorporates the limitation as if written in the 
body of this License.

9. The Free Software Foundation may publish revised and/or new versions 
of the General Public License from time to time. Such new versions will be 
similar in spirit to the present version, but may differ in detail to address 
new problems or concerns.
Each version is given a distinguishing version number. If the Program 
specifies a version number of this License which applies to it and “any later 
version”, you have the option of following the terms and conditions either 
of that version or of any later version published by the Free Software 
Foundation. If the Program does not specify a version number of this 
License, you may choose any version ever published by the Free Software 
Foundation.
10. If you wish to incorporate parts of the Program into other free 
programs whose distribution conditions are different, write to the author to 
ask for permission. For software which is copyrighted by the Free Software 
Foundation, write to the Free Software Foundation; we sometimes make 
exceptions for this. Our decision will be guided by the two goals of 
preserving the free status of all derivatives of our free software and of 
promoting the sharing and reuse of software generally.

NO WARRANTY
11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE 
IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED 
BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN 
WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES 
PROVIDE THE PROGRAM “AS IS” WITHOUT WARRANTY OF ANY KIND, 
EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, 
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR 
A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND 
PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE 
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL 
NECESSARY SERVICING, REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR 
AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY 
OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE 
PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR 
DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY 
TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF 
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES 
SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE 
PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF 
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs
If you develop a new program, and you want it to be of the greatest 
possible use to the public, the best way to achieve this is to make it free 
software which everyone can redistribute and change under these terms.
To do so, attach the following notices to the program. It is safest to attach 
them to the start of each source file to most effectively convey the 
exclusion of warranty; and each file should have at least the “copyright” 
line and a pointer to where the full notice is found.
one line to give the program’s name and an idea of what it does.
Copyright (C) yyyy name of author

This program is free software; you can redistribute it and/or modify it under 
the terms of the GNU General Public License as published by the Free 
Software Foundation; either version 2 of the License, or (at your option) 
any later version.

This program is distributed in the hope that it will be useful, but WITHOUT 
ANY WARRANTY; without even the implied warranty of 
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See 
the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along 
with this program; if not, write to the Free Software Foundation, Inc., 51 
Franklin Street, Fifth Floor, Boston, MA 02110-1301, USA.



Also add information on how to contact you by electronic and paper mail. 
If the program is interactive, make it output a short notice like this when it 
starts in an interactive mode:
Gnomovision version 69, Copyright (C) year name of author Gnomovision 
comes with ABSOLUTELY NO WARRANTY; for details type ‘show w’. This 
is free software, and you are welcome to redistribute it under certain 
conditions; type ‘show c’ for details.
The hypothetical commands ‘show w’ and ‘show c’ should show the 
appropriate parts of the General Public License. Of course, the commands 
you use may be called something other than ‘show w’ and ‘show c’; they 
could even be mouse-clicks or menu items--whatever suits your program.
You should also get your employer (if you work as a programmer) or your 
school, if any, to sign a “copyright disclaimer” for the program, if 
necessary. Here is a sample; alter the names:
Yoyodyne, Inc., hereby disclaims all copyright interest in the program 
‘Gnomovision’ (which makes passes at compilers) written by James 
Hacker.
signature of Ty Coon, 1 April 1989 Ty Coon, President of Vice This General 
Public License does not permit incorporating your program into proprietary 
programs. If your program is a subroutine library, you may consider it more 
useful to permit linking proprietary applications with the library. If this is 
what you want to do, use the GNU Lesser General Public License instead 
of this License.

GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007
Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies of this 
license document, but changing it is not allowed.

Preamble
The GNU General Public License is a free, copyleft license for software 
and other kinds of works.
The licenses for most software and other practical works are designed to 
take away your freedom to share and change the works. By contrast, the 
GNU General Public License is intended to guarantee your freedom to 
share and change all versions of a program--to make sure it remains free 
software for all its users. We, the Free Software Foundation, use the GNU 
General Public License for most of our software; it applies also to any 
other work released this way by its authors. You can apply it to your 
programs, too.

When we speak of free software, we are referring to freedom, not price. 
Our General Public Licenses are designed to make sure that you have the 
freedom to distribute copies of free software (and charge for them if you 
wish), that you receive source code or can get it if you want it, that you 
can change the software or use pieces of it in new free programs, and that 
you know you can do these things.

To protect your rights, we need to prevent others from denying you these 
rights or asking you to surrender the rights. Therefore, you have certain 
responsibilities if you distribute copies of the software, or if you modify it: 
responsibilities to respect the freedom of others.
For example, if you distribute copies of such a program, whether gratis or 
for a fee, you must pass on to the recipients the same freedoms that you 
received. You must make sure that they, too, receive or can get the source 
code. And you must show them these terms so they know their rights.

Developers that use the GNU GPL protect your rights with two steps: (1) 
assert copyright on the software, and (2) offer you this License giving you 
legal permission to copy, distribute and/or modify it.

For the developers' and authors' protection, the GPL clearly explains that 
there is no warranty for this free software. For both users' and authors' 
sake, the GPL requires that modified versions be marked as changed, so 
that their problems will not be attributed erroneously to authors of previous 
versions.

Some devices are designed to deny users access to install or run modified 
versions of the software inside them, although the manufacturer can do 
so. This is fundamentally incompatible with the aim of protecting users' 
freedom to change the software. The systematic pattern of such abuse 
occurs in the area of products for individuals to use, which is precisely 
where it is most unacceptable. Therefore, we have designed this version of 
the GPL to prohibit the practice for those products. If such problems arise 
substantially in other domains, we stand ready to extend this provision to 
those domains in future versions of the GPL, as needed to protect the 
freedom of users.

Finally, every program is threatened constantly by software patents. States 
should not allow patents to restrict development and use of software on 
general-purpose computers, but in those that do, we wish to avoid the 
special danger that patents applied to a free program could make it 
effectively proprietary. To prevent this, the GPL assures that patents 
cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and modification 
follow.

TERMS AND CONDITIONS
0. Definitions.
“This License” refers to version 3 of the GNU General Public License.

“Copyright” also means copyright-like laws that apply to other kinds of 
works, such as semiconductor masks.

“The Program” refers to any copyrightable work licensed under this 
License. Each licensee is addressed as “you”. “Licensees” and “recipients” 
may be individuals or organizations.

To “modify” a work means to copy from or adapt all or part of the work in 
a fashion requiring copyright permission, other than the making of an 
exact copy. The resulting work is called a “modified version” of the earlier 
work or a work “based on” the earlier work.

A “covered work” means either the unmodified Program or a work based 
on the Program.

To “propagate” a work means to do anything with it that, without 
permission, would make you directly or secondarily liable for infringement 
under applicable copyright law, except executing it on a computer or 
modifying a private copy. Propagation includes copying, distribution (with 
or without modification), making available to the public, and in some 
countries other activities as well.

To “convey” a work means any kind of propagation that enables other 
parties to make or receive copies. Mere interaction with a user through a 
computer network, with no transfer of a copy, is not conveying.

An interactive user interface displays “Appropriate Legal Notices” to the 
extent that it includes a convenient and prominently visible feature that (1) 
displays an appropriate copyright notice, and (2) tells the user that there is 
no warranty for the work (except to the extent that warranties are 
provided), that licensees may convey the work under this License, and 
how to view a copy of this License. If the interface presents a list of user 
commands or options, such as a menu, a prominent item in the list meets 
this criterion.

1. Source Code.
The “source code” for a work means the preferred form of the work for 
making modifications to it. “Object code” means any non-source form of a 
work.



A “Standard Interface” means an interface that either is an official standard 
defined by a recognized standards body, or, in the case of interfaces 
specified for a particular programming language, one that is widely used 
among developers working in that language.

The “System Libraries” of an executable work include anything, other than 
the work as a whole, that (a) is included in the normal form of packaging a 
Major Component, but which is not part of that Major Component, and (b) 
serves only to enable use of the work with that Major Component, or to 
implement a Standard Interface for which an implementation is available to 
the public in source code form. A “Major Component”, in this context, 
means a major essential component (kernel, window system, and so on) 
of the specific operating system (if any) on which the executable work 
runs, or a compiler used to produce the work, or an object code 
interpreter used to run it.

The “Corresponding Source” for a work in object code form means all the 
source code needed to generate, install, and (for an executable work) run 
the object code and to modify the work, including scripts to control those 
activities. However, it does not include the work's System Libraries, or 
general-purpose tools or generally available free programs which are used 
unmodified in performing those activities but which are not part of the 
work. For example, Corresponding Source includes interface definition files 
associated with source files for the work, and the source code for shared 
libraries and dynamically linked subprograms that the work is specifically 
designed to require, such as by intimate data communication or control 
flow between those subprograms and other parts of the work.

The Corresponding Source need not include anything that users can 
regenerate automatically from other parts of the Corresponding Source.

The Corresponding Source for a work in source code form is that same 
work.

2. Basic Permissions.
All rights granted under this License are granted for the term of copyright 
on the Program, and are irrevocable provided the stated conditions are 
met. This License explicitly affirms your unlimited permission to run the 
unmodified Program. The output from running a covered work is covered 
by this License only if the output, given its content, constitutes a covered 
work. This License acknowledges your rights of fair use or other 
equivalent, as provided by copyright law.

You may make, run and propagate covered works that you do not convey, 
without conditions so long as your license otherwise remains in force. You 
may convey covered works to others for the sole purpose of having them 
make modifications exclusively for you, or provide you with facilities for 
running those works, provided that you comply with the terms of this 
License in conveying all material for which you do not control copyright. 
Those thus making or running the covered works for you must do so 
exclusively on your behalf, under your direction and control, on terms that 
prohibit them from making any copies of your copyrighted material outside 
their relationship with you.

Conveying under any other circumstances is permitted solely under the 
conditions stated below. Sublicensing is not allowed; section 10 makes it 
unnecessary.

3. Protecting Users' Legal Rights From Anti-Circumvention Law.
No covered work shall be deemed part of an effective technological 
measure under any applicable law fulfilling obligations under article 11 of 
the WIPO copyright treaty adopted on 20 December 1996, or similar laws 
prohibiting or restricting circumvention of such measures.
When you convey a covered work, you waive any legal power to forbid 
circumvention of technological measures to the extent such circumvention 
is effected by exercising rights under this License with respect to the 
covered work, and you disclaim any intention to limit operation or 
modification of the work as a means of enforcing, against the work's 
users, your or third parties' legal rights to forbid circumvention of 
technological measures.

4. Conveying Verbatim Copies.
You may convey verbatim copies of the Program's source code as you 
receive it, in any medium, provided that you conspicuously and 
appropriately publish on each copy an appropriate copyright notice; keep 
intact all notices stating that this License and any non-permissive terms 
added in accord with section 7 apply to the code; keep intact all notices of 
the absence of any warranty; and give all recipients a copy of this License 
along with the Program.

You may charge any price or no price for each copy that you convey, and 
you may offer support or warranty protection for a fee.

5. Conveying Modified Source Versions.
You may convey a work based on the Program, or the modifications to 
produce it from the Program, in the form of source code under the terms 
of section 4, provided that you also meet all of these conditions:

a)  The work must carry prominent notices stating that you modified it, 
and giving a relevant date. 

b)  The work must carry prominent notices stating that it is released 
under this License and any conditions added under section 7. This 
requirement modifies the requirement in section 4 to “keep intact all 
notices”. 

c)  You must license the entire work, as a whole, under this License to 
anyone who comes into possession of a copy. This License will 
therefore apply, along with any applicable section 7 additional 
terms, to the whole of the work, and all its parts, regardless of how 
they are packaged. This License gives no permission to license the 
work in any other way, but it does not invalidate such permission if 
you have separately received it. 

d)   If the work has interactive user interfaces, each must display 
Appropriate Legal Notices; however, if the Program has interactive 
interfaces that do not display Appropriate Legal Notices, your work 
need not make them do so. 

A compilation of a covered work with other separate and independent 
works, which are not by their nature extensions of the covered work, and 
which are not combined with it such as to form a larger program, in or on 
a volume of a storage or distribution medium, is called an “aggregate” if 
the compilation and its resulting copyright are not used to limit the access 
or legal rights of the compilation's users beyond what the individual works 
permit. Inclusion of a covered work in an aggregate does not cause this 
License to apply to the other parts of the aggregate.

6. Conveying Non-Source Forms.
You may convey a covered work in object code form under the terms of 
sections 4 and 5, provided that you also convey the machine-readable 
Corresponding Source under the terms of this License, in one of these 
ways:

a)  Convey the object code in, or embodied in, a physical product 
(including a physical distribution medium), accompanied by the 
Corresponding Source fixed on a durable physical medium 
customarily used for software interchange. 

b)  Convey the object code in, or embodied in, a physical product 
(including a physical distribution medium), accompanied by a 
written offer, valid for at least three years and valid for as long as 
you offer spare parts or customer support for that product model, 
to give anyone who possesses the object code either (1) a copy of 
the Corresponding Source for all the software in the product that is 
covered by this License, on a durable physical medium customarily 
used for software interchange, for a price no more than your 
reasonable cost of physically performing this conveying of source, 
or (2) access to copy the Corresponding Source from a network 
server at no charge. 

c)  Convey individual copies of the object code with a copy of the 
written offer to provide the Corresponding Source. This alternative 
is allowed only occasionally and noncommercially, and only if you 
received the object code with such an offer, in accord with 
subsection 6b. 



d)  Convey the object code by offering access from a designated place 
(gratis or for a charge), and offer equivalent access to the 
Corresponding Source in the same way through the same place at 
no further charge. You need not require recipients to copy the 
Corresponding Source along with the object code. If the place to 
copy the object code is a network server, the Corresponding 
Source may be on a different server (operated by you or a third 
party) that supports equivalent copying facilities, provided you 
maintain clear directions next to the object code saying where to 
find the Corresponding Source. Regardless of what server hosts 
the Corresponding Source, you remain obligated to ensure that it is 
available for as long as needed to satisfy these requirements. 

e)  Convey the object code using peer-to-peer transmission, provided 
you inform other peers where the object code and Corresponding 
Source of the work are being offered to the general public at no 
charge under subsection 6d. 

A separable portion of the object code, whose source code is excluded 
from the Corresponding Source as a System Library, need not be included 
in conveying the object code work.

A “User Product” is either (1) a “consumer product”, which means any 
tangible personal property which is normally used for personal, family, or 
household purposes, or (2) anything designed or sold for incorporation into 
a dwelling. In determining whether a product is a consumer product, 
doubtful cases shall be resolved in favor of coverage. For a particular 
product received by a particular user, “normally used” refers to a typical or 
common use of that class of product, regardless of the status of the 
particular user or of the way in which the particular user actually uses, or 
expects or is expected to use, the product. A product is a consumer 
product regardless of whether the product has substantial commercial, 
industrial or non-consumer uses, unless such uses represent the only 
significant mode of use of the product.

“Installation Information” for a User Product means any methods, procedures, 
authorization keys, or other information required to install and execute 
modified versions of a covered work in that User Product from a modified 
version of its Corresponding Source. The information must suffice to ensure 
that the continued functioning of the modified object code is in no case 
prevented or interfered with solely because modification has been made.

If you convey an object code work under this section in, or with, or specifically 
for use in, a User Product, and the conveying occurs as part of a transaction in 
which the right of possession and use of the User Product is transferred to the 
recipient in perpetuity or for a fixed term (regardless of how the transaction is 
characterized), the Corresponding Source conveyed under this section must be 
accompanied by the Installation Information. But this requirement does not 
apply if neither you nor any third party retains the ability to install modified object 
code on the User Product (for example, the work has been installed in ROM).

The requirement to provide Installation Information does not include a 
requirement to continue to provide support service, warranty, or updates 
for a work that has been modified or installed by the recipient, or for the 
User Product in which it has been modified or installed. Access to a 
network may be denied when the modification itself materially and 
adversely affects the operation of the network or violates the rules and 
protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided, in 
accord with this section must be in a format that is publicly documented 
(and with an implementation available to the public in source code form), 
and must require no special password or key for unpacking, reading or 
copying.

7. Additional Terms.
“Additional permissions” are terms that supplement the terms of this 
License by making exceptions from one or more of its conditions. 
Additional permissions that are applicable to the entire Program shall be 
treated as though they were included in this License, to the extent that 
they are valid under applicable law. If additional permissions apply only to 
part of the Program, that part may be used separately under those 
permissions, but the entire Program remains governed by this License 
without regard to the additional permissions.

When you convey a copy of a covered work, you may at your option 
remove any additional permissions from that copy, or from any part of it. 
(Additional permissions may be written to require their own removal in 
certain cases when you modify the work.) You may place additional 
permissions on material, added by you to a covered work, for which you 
have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you add 
to a covered work, you may (if authorized by the copyright holders of that 
material) supplement the terms of this License with terms:

a)  Disclaiming warranty or limiting liability differently from the terms of 
sections 15 and 16 of this License; or 

b)  Requiring preservation of specified reasonable legal notices or 
author attributions in that material or in the Appropriate Legal 
Notices displayed by works containing it; or 

c)  Prohibiting misrepresentation of the origin of that material, or 
requiring that modified versions of such material be marked in 
reasonable ways as different from the original version; or 

d)  Limiting the use for publicity purposes of names of licensors or 
authors of the material; or 

e)  Declining to grant rights under trademark law for use of some trade 
names, trademarks, or service marks; or 

f)  Requiring indemnification of licensors and authors of that material 
by anyone who conveys the material (or modified versions of it) with 
contractual assumptions of liability to the recipient, for any liability 
that these contractual assumptions directly impose on those 
licensors and authors. 

All other non-permissive additional terms are considered “further 
restrictions” within the meaning of section 10. If the Program as you 
received it, or any part of it, contains a notice stating that it is governed by 
this License along with a term that is a further restriction, you may remove 
that term. If a license document contains a further restriction but permits 
relicensing or conveying under this License, you may add to a covered 
work material governed by the terms of that license document, provided 
that the further restriction does not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you must 
place, in the relevant source files, a statement of the additional terms that 
apply to those files, or a notice indicating where to find the applicable 
terms.

Additional terms, permissive or non-permissive, may be stated in the form 
of a separately written license, or stated as exceptions; the above 
requirements apply either way.

8. Termination.
You may not propagate or modify a covered work except as expressly 
provided under this License. Any attempt otherwise to propagate or 
modify it is void, and will automatically terminate your rights under this 
License (including any patent licenses granted under the third paragraph 
of section 11).

However, if you cease all violation of this License, then your license from a 
particular copyright holder is reinstated (a) provisionally, unless and until 
the copyright holder explicitly and finally terminates your license, and (b) 
permanently, if the copyright holder fails to notify you of the violation by 
some reasonable means prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is reinstated 
permanently if the copyright holder notifies you of the violation by some 
reasonable means, this is the first time you have received notice of 
violation of this License (for any work) from that copyright holder, and you 
cure the violation prior to 30 days after your receipt of the notice.

Termination of your rights under this section does not terminate the 
licenses of parties who have received copies or rights from you under this 
License. If your rights have been terminated and not permanently 
reinstated, you do not qualify to receive new licenses for the same material 
under section 10.



9. Acceptance Not Required for Having Copies.
You are not required to accept this License in order to receive or run a 
copy of the Program. Ancillary propagation of a covered work occurring 
solely as a consequence of using peer-to-peer transmission to receive a 
copy likewise does not require acceptance. However, nothing other than 
this License grants you permission to propagate or modify any covered 
work. These actions infringe copyright if you do not accept this License. 
Therefore, by modifying or propagating a covered work, you indicate your 
acceptance of this License to do so.

10.  Automatic Licensing of Downstream Recipients.
Each time you convey a covered work, the recipient automatically receives 
a license from the original licensors, to run, modify and propagate that 
work, subject to this License. You are not responsible for enforcing 
compliance by third parties with this License.

An “entity transaction” is a transaction transferring control of an 
organization, or substantially all assets of one, or subdividing an 
organization, or merging organizations. If propagation of a covered work 
results from an entity transaction, each party to that transaction who 
receives a copy of the work also receives whatever licenses to the work 
the party's predecessor in interest had or could give under the previous 
paragraph, plus a right to possession of the Corresponding Source of the 
work from the predecessor in interest, if the predecessor has it or can get 
it with reasonable efforts.

You may not impose any further restrictions on the exercise of the rights 
granted or affirmed under this License. For example, you may not impose a 
license fee, royalty, or other charge for exercise of rights granted under this 
License, and you may not initiate litigation (including a cross-claim or 
counterclaim in a lawsuit) alleging that any patent claim is infringed by making, 
using, selling, offering for sale, or importing the Program or any portion of it.

11. Patents.
A “contributor” is a copyright holder who authorizes use under this License 
of the Program or a work on which the Program is based. The work thus 
licensed is called the contributor's “contributor version”.

A contributor's “essential patent claims” are all patent claims owned or 
controlled by the contributor, whether already acquired or hereafter 
acquired, that would be infringed by some manner, permitted by this 
License, of making, using, or selling its contributor version, but do not 
include claims that would be infringed only as a consequence of further 
modification of the contributor version. For purposes of this definition, 
“control” includes the right to grant patent sublicenses in a manner 
consistent with the requirements of this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free 
patent license under the contributor's essential patent claims, to make, 
use, sell, offer for sale, import and otherwise run, modify and propagate 
the contents of its contributor version.

In the following three paragraphs, a “patent license” is any express 
agreement or commitment, however denominated, not to enforce a patent 
(such as an express permission to practice a patent or covenant not to 
sue for patent infringement). To “grant” such a patent license to a party 
means to make such an agreement or commitment not to enforce a 
patent against the party.

If you convey a covered work, knowingly relying on a patent license, and 
the Corresponding Source of the work is not available for anyone to copy, 
free of charge and under the terms of this License, through a publicly 
available network server or other readily accessible means, then you must 
either (1) cause the Corresponding Source to be so available, or (2) arrange 
to deprive yourself of the benefit of the patent license for this particular 
work, or (3) arrange, in a manner consistent with the requirements of this 
License, to extend the patent license to downstream recipients. “Knowingly 
relying” means you have actual knowledge that, but for the patent license, 
your conveying the covered work in a country, or your recipient's use of the 
covered work in a country, would infringe one or more identifiable patents in 
that country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or arrangement, 
you convey, or propagate by procuring conveyance of, a covered work, 
and grant a patent license to some of the parties receiving the covered 
work authorizing them to use, propagate, modify or convey a specific copy 
of the covered work, then the patent license you grant is automatically 
extended to all recipients of the covered work and works based on it.
A patent license is “discriminatory” if it does not include within the scope of 
its coverage, prohibits the exercise of, or is conditioned on the non-
exercise of one or more of the rights that are specifically granted under this 
License. You may not convey a covered work if you are a party to an 
arrangement with a third party that is in the business of distributing 
software, under which you make payment to the third party based on the 
extent of your activity of conveying the work, and under which the third 
party grants, to any of the parties who would receive the covered work 
from you, a discriminatory patent license (a) in connection with copies of 
the covered work conveyed by you (or copies made from those copies), or 
(b) primarily for and in connection with specific products or compilations 
that contain the covered work, unless you entered into that arrangement, 
or that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting any 
implied license or other defenses to infringement that may otherwise be 
available to you under applicable patent law.

12. No Surrender of Others' Freedom.
If conditions are imposed on you (whether by court order, agreement or 
otherwise) that contradict the conditions of this License, they do not 
excuse you from the conditions of this License. If you cannot convey a 
covered work so as to satisfy simultaneously your obligations under this 
License and any other pertinent obligations, then as a consequence you 
may not convey it at all. For example, if you agree to terms that obligate 
you to collect a royalty for further conveying from those to whom you 
convey the Program, the only way you could satisfy both those terms and 
this License would be to refrain entirely from conveying the Program.

13.  Use with the GNU Affero General Public License.
Notwithstanding any other provision of this License, you have permission 
to link or combine any covered work with a work licensed under version 3 
of the GNU Affero General Public License into a single combined work, 
and to convey the resulting work. The terms of this License will continue to 
apply to the part which is the covered work, but the special requirements 
of the GNU Affero General Public License, section 13, concerning 
interaction through a network will apply to the combination as such.

14. Revised Versions of this License.
The Free Software Foundation may publish revised and/or new versions of 
the GNU General Public License from time to time. Such new versions will 
be similar in spirit to the present version, but may differ in detail to address 
new problems or concerns.

Each version is given a distinguishing version number. If the Program 
specifies that a certain numbered version of the GNU General Public 
License “or any later version” applies to it, you have the option of following 
the terms and conditions either of that numbered version or of any later 
version published by the Free Software Foundation. If the Program does 
not specify a version number of the GNU General Public License, you may 
choose any version ever published by the Free Software Foundation.

If the Program specifies that a proxy can decide which future versions of 
the GNU General Public License can be used, that proxy's public 
statement of acceptance of a version permanently authorizes you to 
choose that version for the Program.

Later license versions may give you additional or different permissions. 
However, no additional obligations are imposed on any author or copyright 
holder as a result of your choosing to follow a later version.



15. Disclaimer of Warranty.
THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT 
PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE 
STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER 
PARTIES PROVIDE THE PROGRAM “AS IS” WITHOUT WARRANTY OF 
ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT 
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE 
QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. 
SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE 
COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. Limitation of Liability.
IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED 
TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER 
PARTY WHO MODIFIES AND/OR CONVEYS THE PROGRAM AS 
PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING 
ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL 
DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE 
PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR 
DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY 
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO 
OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR 
OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH 
DAMAGES.

17. Interpretation of Sections 15 and 16.
If the disclaimer of warranty and limitation of liability provided above cannot 
be given local legal effect according to their terms, reviewing courts shall 
apply local law that most closely approximates an absolute waiver of all 
civil liability in connection with the Program, unless a warranty or 
assumption of liability accompanies a copy of the Program in return for a 
fee.
END OF TERMS AND CONDITIONS

GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999 
Copyright (C) 1991, 1999 Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies of this 
license document, but changing it is not allowed.

[This is the first released version of the Lesser GPL.  
It also counts as the successor of the GNU Library Public License, version 
2, hence the version number 2.1.]

Preamble
The licenses for most software are designed to take away your freedom to 
share and change it. By contrast, the GNU General Public Licenses are 
intended to guarantee your freedom to share and change free software to 
make sure the software is free for all its users.
This license, the Lesser General Public License, applies to some specially 
designated software packages--typically libraries--of the Free Software 
Foundation and other authors who decide to use it. You can use it too, but 
we suggest you first think carefully about whether this license or the 
ordinary General Public License is the better strategy to use in any 
particular case, based on the explanations below.
When we speak of free software, we are referring to freedom of use, not 
price. Our General Public Licenses are designed to make sure that you 
have the freedom to distribute copies of free software (and charge for this 
service if you wish); that you receive source code or can get it if you want 
it; that you can change the software and use pieces of it in new free 

programs; and that you are informed that you can do these things.
To protect your rights, we need to make restrictions that forbid distributors 
to deny you these rights or to ask you to surrender these rights. These 
restrictions translate to certain responsibilities for you if you distribute 
copies of the library or if you modify it.

For example, if you distribute copies of the library, whether gratis or for a 
fee, you must give the recipients all the rights that we gave you. You must 
make sure that they, too, receive or can get the source code. If you link 
other code with the library, you must provide complete object files to the 
recipients, so that they can relink them with the library after making 
changes to the library and recompiling it. And you must show them these 
terms so they know their rights.
We protect your rights with a two-step method: (1) we copyright the 
library, and (2) we offer you this license, which gives you legal permission 
to copy, distribute and/or modify the library.
To protect each distributor, we want to make it very clear that there is no 
warranty for the free library. Also, if the library is modified by someone else 
and passed on, the recipients should know that what they have is not the 
original version, so that the original author’s reputation will not be affected 
by problems that might be introduced by others.
Finally, software patents pose a constant threat to the existence of any free 
program. We wish to make sure that a company cannot effectively restrict 
the users of a free program by obtaining a restrictive license from a patent 
holder. Therefore, we insist that any patent license obtained for a version of 
the library must be consistent with the full freedom of use specified in this 
license.
Most GNU software, including some libraries, is covered by the ordinary 
GNU General Public License. This license, the GNU Lesser General Public 
License, applies to certain designated libraries, and is quite different from 
the ordinary General Public License. We use this license for certain libraries 
in order to permit linking those libraries into non-free programs.
When a program is linked with a library, whether statically or using a 
shared library, the combination of the two is legally speaking a combined 
work, a derivative of the original library. The ordinary General Public 
License therefore permits such linking only if the entire combination fits its 
criteria of freedom. The Lesser General Public License permits more lax 
criteria for linking other code with the library.
We call this license the “Lesser” General Public License because it does 
Less to protect the user’s freedom than the ordinary General Public 
License. It also provides other free software developers Less of an 
advantage over competing non-free programs. These disadvantages are 
the reason we use the ordinary General Public License for many libraries. 
However, the Lesser license provides advantages in certain special 
circumstances.
For example, on rare occasions, there may be a special need to 
encourage the widest possible use of a certain library, so that it becomes a 
de-facto standard. To achieve this, non-free programs must be allowed to 
use the library. A more frequent case is that a free library does the same 
job as widely used non-free libraries. In this case, there is little to gain by 
limiting the free library to free software only, so we use the Lesser General 
Public License.
In other cases, permission to use a particular library in non-free programs 
enables a greater number of people to use a large body of free software. 
For example, permission to use the GNU C Library in non-free programs 
enables many more people to use the whole GNU operating system, as 
well as its variant, the GNU/Linux operating system.
Although the Lesser General Public License is Less protective of the users’ 
freedom, it does ensure that the user of a program that is linked with the 
Library has the freedom and the wherewithal to run that program using a 
modified version of the Library.
The precise terms and conditions for copying, distribution and modification 
follow. Pay close attention to the difference between a “work based on the 
library” and a “work that uses the library”. The former contains code 
derived from the library, whereas the latter must be combined with the 
library in order to run.

TERMS AND CONDITIONS FOR COPYING, 
DISTRIBUTION AND MODIFICATION
0. This License Agreement applies to any software library or other program 
which contains a notice placed by the copyright holder or other authorized 
party saying it may be distributed under the terms of this Lesser General 
Public License (also called “this License”). Each licensee is addressed as 
“you”.
A “library” means a collection of software functions and/or data prepared 
so as to be conveniently linked with application programs (which use 
some of those functions and data) to form executables.



The “Library”, below, refers to any such software library or work which has 
been distributed under these terms. A “work based on the Library” means 
either the Library or any derivative work under copyright law: that is to say, 
a work containing the Library or a portion of it, either verbatim or with 
modifications and/or translated straightforwardly into another language. 
(Hereinafter, translation is included without limitation in the term 
“modification”.)
“Source code” for a work means the preferred form of the work for making 
modifications to it. For a library, complete source code means all the 
source code for all modules it contains, plus any associated interface 
definition files, plus the scripts used to control compilation and installation 
of the library.
Activities other than copying, distribution and modification are not covered 
by this License; they are outside its scope. The act of running a program 
using the Library is not restricted, and output from such a program is 
covered only if its contents constitute a work based on the Library 
(independent of the use of the Library in a tool for writing it). Whether that 
is true depends on what the Library does and what the program that uses 
the Library does.

1. You may copy and distribute verbatim copies of the Library’s complete 
source code as you receive it, in any medium, provided that you 
conspicuously and appropriately publish on each copy an appropriate 
copyright notice and disclaimer of warranty; keep intact all the notices that 
refer to this License and to the absence of any warranty; and distribute a 
copy of this License along with the Library.
You may charge a fee for the physical act of transferring a copy, and you 
may at your option offer warranty protection in exchange for a fee.
2. You may modify your copy or copies of the Library or any portion of it, 
thus forming a work based on the Library, and copy and distribute such 
modifications or work under the terms of Section 1 above, provided that 
you also meet all of these conditions:

a)  The modified work must itself be a software library. 
b)  You must cause the files modified to carry prominent notices 

stating that you changed the files and the date of any change. 
c)  You must cause the whole of the work to be licensed at no charge 

to all third parties under the terms of this License. 
d)  If a facility in the modified Library refers to a function or a table of 

data to be supplied by an application program that uses the facility, 
other than as an argument passed when the facility is invoked, then 
you must make a good faith effort to ensure that, in the event an 
application does not supply such function or table, the facility still 
operates, and performs whatever part of its purpose remains 
meaningful. 

(For example, a function in a library to compute square roots has a 
purpose that is entirely well-defined independent of the application. 
Therefore, Subsection 2d requires that any application-supplied function or 
table used by this function must be optional: if the application does not 
supply it, the square root function must still compute square roots.)
These requirements apply to the modified work as a whole. If identifiable 
sections of that work are not derived from the Library, and can be 
reasonably considered independent and separate works in themselves, 
then this License, and its terms, do not apply to those sections when you 
distribute them as separate works. But when you distribute the same 
sections as part of a whole which is a work based on the Library, the 
distribution of the whole must be on the terms of this License, whose 
permissions for other licensees extend to the entire whole, and thus to 
each and every part regardless of who wrote it.
Thus, it is not the intent of this section to claim rights or contest your rights 
to work written entirely by you; rather, the intent is to exercise the right to 
control the distribution of derivative or collective works based on the 
Library.
In addition, mere aggregation of another work not based on the Library 
with the Library (or with a work based on the Library) on a volume of a 
storage or distribution medium does not bring the other work under the 
scope of this License.

3. You may opt to apply the terms of the ordinary GNU General Public 
License instead of this License to a given copy of the Library. To do this, 
you must alter all the notices that refer to this License, so that they refer to 

the ordinary GNU General Public License, version 2, instead of to this 
License. (If a newer version than version 2 of the ordinary GNU General 
Public License has appeared, then you can specify that version instead if 
you wish.) Do not make any other change in these notices.
Once this change is made in a given copy, it is irreversible for that copy, so 
the ordinary GNU General Public License applies to all subsequent copies 
and derivative works made from that copy. 
This option is useful when you wish to copy part of the code of the Library 
into a program that is not a library.

4. You may copy and distribute the Library (or a portion or derivative of it, 
under Section 2) in object code or executable form under the terms of 
Sections 1 and 2 above provided that you accompany it with the complete 
corresponding machine-readable source code, which must be distributed 
under the terms of Sections 1 and 2 above on a medium customarily used 
for software interchange.
If distribution of object code is made by offering access to copy from a 
designated place, then offering equivalent access to copy the source code 
from the same place satisfies the requirement to distribute the source 
code, even though third parties are not compelled to copy the source 
along with the object code.

5. A program that contains no derivative of any portion of the Library, but is 
designed to work with the Library by being compiled or linked with it, is 
called a “work that uses the Library”. Such a work, in isolation, is not a 
derivative work of the Library, and therefore falls outside the scope of this 
License.
However, linking a “work that uses the Library” with the Library creates an 
executable that is a derivative of the Library (because it contains portions 
of the Library), rather than a “work that uses the library”. The executable is 
therefore covered by this License. Section 6 states terms for distribution of 
such executables.
When a “work that uses the Library” uses material from a header file that is 
part of the Library, the object code for the work may be a derivative work 
of the Library even though the source code is not. Whether this is true is 
especially significant if the work can be linked without the Library, or if the 
work is itself a library. The threshold for this to be true is not precisely 
defined by law.
If such an object file uses only numerical parameters, data structure 
layouts and accessors, and small macros and small inline functions (ten 
lines or less in length), then the use of the object file is unrestricted, 
regardless of whether it is legally a derivative work. (Executables containing 
this object code plus portions of the Library will still fall under Section 6.)
Otherwise, if the work is a derivative of the Library, you may distribute the 
object code for the work under the terms of Section 6. Any executables 
containing that work also fall under Section 6, whether or not they are 
linked directly with the Library itself.

6. As an exception to the Sections above, you may also combine or link a 
“work that uses the Library” with the Library to produce a work containing 
portions of the Library, and distribute that work under terms of your 
choice, provided that the terms permit modification of the work for the 
customer’s own use and reverse engineering for debugging such 
modifications.
You must give prominent notice with each copy of the work that the 
Library is used in it and that the Library and its use are covered by this 
License. You must supply a copy of this License. If the work during 
execution displays copyright notices, you must include the copyright 
notice for the Library among them, as well as a reference directing the user 
to the copy of this License. Also, you must do one of these things: 

a)  Accompany the work with the complete corresponding machine-
readable source code for the Library including whatever changes 
were used in the work (which must be distributed under Sections 1 
and 2 above); and, if the work is an executable linked with the 
Library, with the complete machine readable “work that uses the 
Library”, as object code and/or source code, so that the user can 
modify the Library and then relink to produce a modified executable 
containing the modified Library. (It is understood that the user who 
changes the contents of definitions files in the Library will not 
necessarily be able to recompile the application to use the modified 
definitions.) 



b)  Use a suitable shared library mechanism for linking with the Library. 
A suitable mechanism is one that (1) uses at run time a copy of the 
library already present on the user’s computer system, rather than 
copying library functions into the executable, and (2) will operate 
properly with a modified version of the library, if the user installs 
one, as long as the modified version is interface-compatible with 
the version that the work was made with. 

c)  Accompany the work with a written offer, valid for at least three 
years, to give the same user the materials specified in Subsection 
6a, above, for a charge no more than the cost of performing this 
distribution. 

d)  If distribution of the work is made by offering access to copy from a 
designated place, offer equivalent access to copy the above 
specified materials from the same place. 

e)  Verify that the user has already received a copy of these materials 
or that you have already sent this user a copy.

For an executable, the required form of the “work that uses the Library” 
must include any data and utility programs needed for reproducing the 
executable from it. However, as a special exception, the materials to be 
distributed need not include anything that is normally distributed (in either 
source or binary form) with the major components (compiler, kernel, and 
so on) of the operating system on which the executable runs, unless that 
component itself accompanies the executable.
It may happen that this requirement contradicts the license restrictions of 
other proprietary libraries that do not normally accompany the operating 
system. Such a contradiction means you cannot use both them and the 
Library together in an executable that you distribute.

7. You may place library facilities that are a work based on the Library side-
by-side in a single library together with other library facilities not covered by 
this License, and distribute such a combined library, provided that the 
separate distribution of the work based on the Library and of the other 
library facilities is otherwise permitted, and provided that you do these two 
things:

a)  Accompany the combined library with a copy of the same work 
based on the Library, uncombined with any other library facilities. 
This must be distributed under the terms of the Sections above.

b)  Give prominent notice with the combined library of the fact that part 
of it is a work based on the Library, and explaining where to find the 
accompanying uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute the Library 
except as expressly provided under this License. Any attempt otherwise to 
copy, modify, sublicense, link with, or distribute the Library is void, and will 
automatically terminate your rights under this License. However, parties 
who have received copies, or rights, from you under this License will not 
have their licenses terminated so long as such parties remain in full 
compliance.

9. You are not required to accept this License, since you have not signed 
it. However, nothing else grants you permission to modify or distribute the 
Library or its derivative works. These actions are prohibited by law if you 
do not accept this License. Therefore, by modifying or distributing the 
Library (or any work based on the Library), you indicate your acceptance 
of this License to do so, and all its terms and conditions for copying, 
distributing or modifying the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the 
Library), the recipient automatically receives a license from the original 
licensor to copy, distribute, link with or modify the Library subject to these 
terms and conditions. You may not impose any further restrictions on the 
recipients’ exercise of the rights granted herein. You are not responsible for 
enforcing compliance by third parties with this License.

11. If, as a consequence of a court judgment or allegation of patent 
infringement or for any other reason (not limited to patent issues), 
conditions are imposed on you (whether by court order, agreement or 
otherwise) that contradict the conditions of this License, they do not 
excuse you from the conditions of this License. If you cannot distribute so 
as to satisfy simultaneously your obligations under this License and any 
other pertinent obligations, then as a consequence you may not distribute 

the Library at all. For example, if a patent license would not permit royalty 
free redistribution of the Library by all those who receive copies directly or 
indirectly through you, then the only way you could satisfy both it and this 
License would be to refrain entirely from distribution of the Library.
If any portion of this section is held invalid or unenforceable under any 
particular circumstance, the balance of the section is intended to apply, 
and the section as a whole is intended to apply in other circumstances.
It is not the purpose of this section to induce you to infringe any patents or 
other property right claims or to contest validity of any such claims; this 
section has the sole purpose of protecting the integrity of the free software 
distribution system which is implemented by public license practices. 
Many people have made generous contributions to the wide range of 
software distributed through that system in reliance on consistent 
application of that system; it is up to the author/donor to decide if he or 
she is willing to distribute software through any other system and a 
licensee cannot impose that choice.
This section is intended to make thoroughly clear what is believed to be a 
consequence of the rest of this License.

12. If the distribution and/or use of the Library is restricted in certain 
countries either by patents or by copyrighted interfaces, the original 
copyright holder who places the Library under this License may add an 
explicit geographical distribution limitation excluding those countries, so 
that distribution is permitted only in or among countries not thus excluded. 
In such case, this License incorporates the limitation as if written in the 
body of this License.

13. The Free Software Foundation may publish revised and/or new 
versions of the Lesser General Public License from time to time. Such new 
versions will be similar in spirit to the present version, but may differ in 
detail to address new problems or concerns.
Each version is given a distinguishing version number. If the Library 
specifies a version number of this License which applies to it and “any later 
version”, you have the option of following the terms and conditions either 
of that version or of any later version published by the Free Software 
Foundation. If the Library does not specify a license version number, you 
may choose any version ever published by the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free programs 
whose distribution conditions are incompatible with these, write to the 
author to ask for permission. For software which is copyrighted by the 
Free Software Foundation, write to the Free Software Foundation; we 
sometimes make exceptions for this. Our decision will be guided by the 
two goals of preserving the free status of all derivatives of our free software 
and of promoting the sharing and reuse of software generally.

NO WARRANTY
15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE 
IS NO WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY 
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING 
THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE 
LIBRARY “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER 
EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND 
PERFORMANCE OF THE LIBRARY IS WITH YOU. SHOULD THE 
LIBRARY PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL 
NECESSARY SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR 
AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY 
OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE 
LIBRARY AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, 
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY 
TO USE THE LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF 
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES 
SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE 
LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF SUCH 
HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY 
OF SUCH DAMAGES.



END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Libraries
If you develop a new library, and you want it to be of the greatest possible 
use to the public, we recommend making it free software that everyone 
can redistribute and change. You can do so by permitting redistribution 
under these terms (or, alternatively, under the terms of the ordinary General 
Public License).
To apply these terms, attach the following notices to the library. It is safest 
to attach them to the start of each source file to most effectively convey 
the exclusion of warranty; and each file should have at least the 
“copyright” line and a pointer to where the full notice is found. one line to 
give the library’s name and an idea of what it does.
Copyright (C) year name of author

This library is free software; you can redistribute it and/or modify it under 
the terms of the GNU Lesser General Public License as published by the 
Free Software Foundation; either version 2.1 of the License, or (at your 
option) any later version.

This library is distributed in the hope that it will be useful, but WITHOUT 
ANY WARRANTY; without even the implied warranty of 
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See 
the GNU Lesser General Public License for more details.

You should have received a copy of the GNU Lesser General Public 
License along with this library; if not, write to the Free Software 
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 
USA Also add information on how to contact you by electronic and paper 
mail.
You should also get your employer (if you work as a programmer) or your 
school, if any, to sign a “copyright disclaimer” for the library, if necessary. 
Here is a sample; alter the names: 
Yoyodyne, Inc., hereby disclaims all copyright interest in the library ‘Frob’ 
(a library for tweaking knobs) written by James Random Hacker.
signature of Ty Coon, 1 April 1990 Ty Coon, President of Vice.

OpenSSL LICENSE
Copyright (c) 1998-2006 The OpenSSL Project. All rights reserved. 
Redistribution and use in source and binary forms, with or without 
modification, are permitted provided that the following conditions are met:
1. Redistributions of source code must retain the above copyright notice, 
this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright 
notice, this list of conditions and the following disclaimer in the 
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software must 
display the following acknowledgment: “This product includes software 
developed by the OpenSSL Project for use in the OpenSSL Toolkit. (http://
www.openssl.org/)”
4. The names “OpenSSL Toolkit” and “OpenSSL Project” must not be 
used to endorse or promote products derived from this software without 
prior written permission. For written permission, please contact openssl-
core@openssl.org.
5. Products derived from this software may not be called “OpenSSL” nor 
may “OpenSSL” appear in their names without prior written permission of 
the OpenSSL Project.
6. Redistributions of any form whatsoever must retain the following 
acknowledgment: “This product includes software developed by the 
OpenSSL Project for use in the OpenSSL Toolkit (http://www.openssl.
org/)”

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ‘‘AS IS’’ 
AND ANY EXPRESSED OR  
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE 
OpenSSL PROJECT OR ITS CONTRIBUTORS BE LIABLE FOR ANY 
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR 
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, 
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF 
USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER 
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN 
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE 
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS 
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH 
DAMAGE.This product includes cryptographic software written by Eric 
Young (eay@cryptsoft.com). This product includes software written by Tim 
Hudson (tjh@cryptsoft.com).

Original SSLeay License
Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com) All rights 
reserved. This package is an SSL implementation written by Eric Young 
(eay@cryptsoft.com). The implementation was written so as to conform 
with Netscapes SSL. This library is free for commercial and non-
commercial use as long as the following conditions are aheared to. The 
following conditions apply to all code found in this distribution, be it the 
RC4, RSA, lhash, DES, etc., code; not just the SSL code. The SSL 
documentation included with this distribution is covered by the same 
copyright terms except that the holder is Tim Hudson (tjh@cryptsoft.com).
Copyright remains Eric Young’s, and as such any Copyright notices in the 
code are not to be removed.  
If this package is used in a product, Eric Young should be given attribution 
as the author of the parts of the library used. This can be in the form of a 
textual message at program startup or in documentation (online or textual) 
provided with the package.Redistribution and use in source and binary 
forms, with or without modification, are permitted provided that the 
following conditions are met:
1. Redistributions of source code must retain the copyright notice, this list 
of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright 
notice, this list of conditions and the following disclaimer in the 
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software must 
display the following acknowledgement: “This product includes 
cryptographic software written by Eric Young (eay@cryptsoft.com)” The 
word ‘cryptographic’ can be left out if the rouines from the library being 
used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from 
the apps directory (application code) you must include an 
acknowledgement: “This product includes software written by Tim Hudson 
(tjh@cryptsoft.com)”

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ‘‘AS IS’’ AND ANY 
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED 
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL 
THE AUTHOR OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, 
INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL 
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF 
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR 
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON 
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT 
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) 
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF 
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.The licence and 
distribution terms for any publically available version or derivative of this 
code cannot be changed. i.e. this code cannot simply be copied and put 
under another distribution licence [including the GNU Public Licence.


