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9. Click OK. 

    

Enter Zixi 
connection info

Click Apply

Enter Channel Name 
and Password

Enter delay 
(optionally)
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Facebook Live 
Note: You cannot stream to any other destination when Facebook is active. 

To stream to Facebook, follow these steps:

1. Optionally, enter a Name for your destination.

2. Select Facebook Live from the Destination menu (if not already selected).

3. Select an encoder from the Encoding menu. 

4. Choose the audio track to be used by selecting it from the Audio Track Selection 
menu.

      

5. You can (optionally) click the Map button to open the Muti-Track Input Mapper.  For 
each Channel, select (by checking the box) one or more inputs.

        

Note: If you change the encoding settings while streaming to Facebook, an error will 
occur. The encoder settings are set by Facebook.

6. Click Authenticate and Login to Facebook. If you are already logged into Facebook, 
you can click the Change button to login to a different Facebook account.

      

Note: If you do not have a username and password, you can sign up with Facebook 
by clicking the Facebook icon, or by clicking Sign Up.

Select an 
encoder 

Select 
Facebook Live

Click Map 
(optionally)

Click Authenticate 
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7. Select Go Live Now or Schedule for Later from the Post To menu.

      

8. If you selected Schedule for Later, select also a start date and a time.

      

9. Select Pages, Profile, Groups, or Events from the Post To destination menu. Click 
Refresh to refresh the page list. If planning to use co-branded content, check the 
Show verified pages only checkbox to filter out all non-verified pages. Enter a Title 
and a Description. Click Schedule of Facebook to refresh after changing any settings.

     

Note: When Scheduling events on Facebook you must start the broadcast within ten 
minutes after the designated start time. Otherwise, the event will be ended by 
Facebook.

Select Post 
To option

Select start date Select time

Select Post To destination

Click Schedule on Facebook

Enter Facebook  
information

Check show verified pages only





https://developers.facebook.com/docs/graph-api/advanced/branded-content


Broadcasting
Facebook Live

256

14. If you selected to post to a Profile, select also a level of Privacy: Public, Friends, or 
Only Me.  Enter also any Places information to put the live stream on the Facebook 
Live Map and enable everyone to see where people are streaming from.

      

15. The places map looks like this:

      

Select Privacy 
and Places
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16. Click Create to start an event on Facebook.

      

17. Click OK when finished. 

Click Create
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Facebook Live - With User Code 
Facebook Live - With User Code enables you to stream to Facebook without needing to 
know the account password to log in to Facebook. The only interaction (after output 
settings is set up) is to begin the streaming in Wirecast, at which point Facebook 
detects the Wirecast stream and enters the preview mode.

This is a "set and forget" process. Once you have setup and established connection with 
a Facebook Encoder, the output settings never need to be re-entered. Each time a 
stream is initiated, the authentication from the account is retrieved and saved in the 
Wirecast settings, and a new broadcast is searched sought.

To stream to Facebook with User Code, follow these steps:

1. Sign In to the Facebook account you want to access.

2. In Wirecast, select Output > Output Settings. Then select Facebook Live - with User 
Code.

      

3. Optionally, enter a Name for your destination.

4. Select Facebook Live - with User Code from the Destination menu (if not already 
selected).

5. Select Automatic in the Encoding menu.  

Note: Selecting Automatic sets the target bitrate and encoding size based on your 
canvas. Wirecast sends your canvas size to Facebook which responds with the 
preferred width, height and bandwidth to use for that size canvas. 

Also, in restricted bandwidth situations it is recommended that you choose a preset 
with the desired bitrate for your actual bandwidth.

Select Facebook Live 
- with User Code
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6. Choose the audio track to be used by selecting it from the Audio Track Selection 
menu.

      

7. You can (optionally) click the Map button to open the Muti-Track Input Mapper.  For 
each Channel, select (by checking the box) one or more inputs.

        

8.  Select your Facebook account from the drop-down menu, then click the Plus 
button (+) to start the pairing process with a Facebook user.

 

      

Select 
Automatic 

Select 
Facebook

Click Map 
(optionally)

Click the Plus 
button

Select FB 
account
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9. Copy the user code obtained from Facebook, and click on the link provided.

 

      

10. When the Facebook window displays, paste in the User Code and click Continue.

      

11. Facebook will display a Success window when the code is accepted.

      

12. Wirecast displays a “Loading” paired encoders message while it searches to see if it 
is registered as an encoder with Facebook. Once Wirecast is properly registered as 

Copy User Code

Click Link

Paste in User Code Click Continue
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an encoder for the account, it starts “Checking” to find the broadcast (live video) 
where it is set as the encoder.

      

13. On Facebook, select Paired Encoder, set the Live Encoder to Wirecast, and then click 
Connect.

      

Select Paired 
Encoder Click ConnectSelect Wirecast
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14. If Encoding is set to Automatic, Wirecast searches for the live video broadcast from 
Facebook.  When found, Wirecast displays the server URL along with the stream key 
of the paired account. Click OK to close the Output Settings window.

      

Note: In low bandwidth situations, you may choose an Encoding Preset other than 
Automatic. The stream URL will still be automatically determined, but the specified 
encoder preset is used instead of Automatic.

15. In Wirecast, begin streaming to Facebook by clicking the Streaming icon.

      

Server URL Stream Key

Click Streaming icon
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16. When Facebook displays the Preview screen, click Go Live.

      

Note: Expect a 5-20 second lag between Wirecast output and what is seen on 
Facebook.

Click Go Live
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17. When Go Live is clicked, Wirecast detects this and automatically sends an OnGoLive 
message back to Facebook. This is what actually publishes the live video over 
Facebook. Facebook then displays the live broadcast with the elapsed time. Click 
End Broadcast to end the Facebook broadcast. 

      

18. When Facebook displays the “video has ended” window, click Done. Wirecast will 
detect this automatically and will stop streaming.

      

If you stop streaming from Wirecast by re-clicking the Streaming icon, the Facebook 
broadcast remains live and keeps looking for the feed from Wirecast.  If you re-start 
streaming from Wire cast (by re-clicking the Streaming icon again), Facebook will restart 

Click End Broadcast

Click Done
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its streaming. However, if you do not re-start streaming from Wirecast, Facebook will 
eventual time out and end its broadcast.

Microsoft Stream
In order to broadcast using Microsoft Stream, you must first configure your streaming 
using Office 365.  For a detailed procedure on how to do this visit the Telestream 
website at: 

http://telestream.force.com/kb/articles/Knowledge_Article/Wirecast-10-Publish-to-
Microsoft-Stream

When the Output Settings window displays, select Microsoft Stream as your Destination 
and click OK.

     

When the Output window displays, select an Encoder and Audio Track for you stream.  
Paste in the address copied from Office 365 where streaming was initiated.   Optionally, 
enter a Stream Delay if needed.  Click Ok when finished.

     

You can also click the Map button to open the Muti-Track Input Mapper.  For each 
Channel, select (by checking the box) one or more inputs.

        

Click OK when finished.

Click OK

Select Microsoft 
Stream

Select Microsoft 
Stream

Select Audio Track

Paste in Address

http://telestream.force.com/kb/articles/Knowledge_Article/Wirecast-10-Publish-to-Microsoft-Stream
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YouTube
Note: Custom encoders cannot be used to stream to YouTube. They may only be used 
to encode a recording to disk.

To stream to YouTube, follow these steps:

1. Log into your YouTube account using your browser.

2. Optionally, enter a Name for your destination.

3. Select YouTube from the Destination menu.

4. Select an encoder. 

      

5. You can (optionally) click the Map button to open the Muti-Track Input Mapper.  For 
each Channel, select (by checking the box) one or more inputs.

        

6. Check (optionally) Automatically Start Event to automatically start your event on 
YouTube when you start streaming. Click the plus (+) icon to add a new event. 

  

Note:  If you do not have a YouTube account, click Sign Up (or go to 
www.youtube.com).

Select an 
encoder 

Select 
YouTube

Click Map 
(optionally)

Click plus icon

Check Auto Start 
(optionally)

www.youtube.com
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7. Enter all of your event information and click Save.

8. Click Authenticate, enter your login information, and wait for your event to appear 
in the Event menu box. Click the minus icon (-) to remove a selected event. 
Optionally, enter a Stream Delay value. This provides a time buffer between your 
live stream from Wirecast and the actual broadcast itself. You can set the delay from 
0 to 999 seconds.  Click OK when finished.

Note: If you are not already signed in, a browser with  is launched enabling you to 
sign into your YouTube account. Enter your account information and click Sign In.

Streaming
Click the Stream button to start streaming.

        

Click Save

Enter event info

Click 
Authenticate

Wait for event 
to appear

Enter a 
stream delay 
(optionally)

Click minus 
(-) to remove 
an event

Click the Stream button
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The Stream icon will blink until a connection is made. Once you are connected the 
Stream icon turns green. If you cannot connect an error message will display. 

        

Connection strength is indicated by how many bars are displayed in the Stream icon. 
Fewer bars indicates a weaker (slower) connection.

        

If the connection is ever broken, a no connection icon is displayed in place of the bars.

        

When the connection recovered, the no connection icon is replaced with the green bars.

Click Stream again to stop streaming. You can also record your broadcast by clicking 
Record.   

        

While streaming, status is displayed.

       

If you are streaming to Facebook, additional status is displayed on the right side of the 
status bar.

         

Green Stream icon

Green connection 
strength bars

No connection icon

Streaming 
time

Recording 
time

ISO Recording 
time

CPU usage

Frame rate
Streaming rate

Various 
reactions

Number of 
viewers
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If you are streaming via the Cloud, additional status is displayed on the right side of the 
status bar.

         

Note: Cloud-based streaming and distribution is available in Wirecast  for an 
additional monthly subscription.  Visit the Telestream website for more information.

Wirecast attempts to reconnect. Each time reconnection is attempted, the stream icon 
will blink. The number of reconnection trys is set in the General Preferences (Select 
File>Preferences, then click the General tab).

   

Record To Disk
If you want to archive your stream, you can use the Record To Disk destination.

Note: Wirecast auto-saves your Stream/recording. All formats (WMV, MOV, MP4) will 
be recoverable in increments of 20 seconds. Any recording less than 20 seconds is 
corrupted. ISO also recovers. In the case of an unexpected shutdown, the recoverable 
video is available in increments of one minute.

To record to disk, follow these steps:

1. Click the Record button at the top of the Wirecast Main window. 

    

Cloud icon Cloud status

Set retrys

Click Record
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2. When the Output window opens, click the Add button at the bottom of the window 
to add a recording destination

        

3. When the dialog box displays, select Record to Disk and click OK.

        

4. In the Output Settings window select Record To Disk (for MP4 or Windows Media, 
MOV)

5. Select an encoder.

6. Click Browse or enter the path to where you want your recording located.

7. Select the recording mode: Use Filename Only, Auto Increment Filenames, or 
Timestamp Filenames. If you select Auto Increment Filenames, your filename will 
have an incremental number appended to the end of it. This causes a new file to be 
created every time you start recording to disk, otherwise your previous file is 
overwritten (if you have selected Use Filename Only).

8. Click OK.
 

     

Click Add

Select Record to Disk

Click OK

Enter filename 
or navigate to 
file Location

Select recording 
mode

Select Record To Disk

Select an encoder

Click OK
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Note:  When recording to disk on FAT32 formatted drives, single files cannot be larger 
than 4GB in size. So, recording to disk on a FAT32 formatted drive may result in files 
that do not close properly if they exceed 4GB in size. It is recommended that you 
record to disk on a Windows NTFS formatted partition whenever possible.
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Encoder Presets

Introduction
Wirecast supports a wide variety of encoders (also known as codecs).

An encoder is a program that compresses the audio and/or video output of Wirecast for 
broadcast. Without an encoder, the uncompressed data is too large to successfully 
broadcast across a network. This is why encoders are so important.

The settings for encoders range from simple to very complex. Because of this, Wirecast 
offers presets of the most common settings for encoders. This provides a starting point, 
reduces complexity, and enables you to experiment and adjust settings as you test your 
broadcast.

Note: Encoder Presets can also be edited from the Output Settings window. To do 
this select Output > Output Settings, click the gear icon, then choose View Details from 
the drop-down menu.

Topics
 The Encoder Presets Window

 Windows Media Streaming

 MainConcept H.264

 x264
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The Encoder Presets Window
To open the Encoder Presets window, select Window > Encoder Presets. The Encoder 
Preset menu at the top of the window provides a list of encoder presets. Select a preset 
to edit.

     

Select an 
encoder preset
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Creating New Presets
The default encoder presets cannot be changed. However, you can make a copy of any 
preset, modify it as needed, and save it under a new name. You can refer back to the 
default presets at any time since they are never modified.

To create a new preset, you must make a copy of an existing preset. To do this, select an 
existing preset from the Encoder Presets menu that is close to what you need, change 
settings as needed, then click Save As to save the preset with a new name.

    

Profile Options
Many encoder presets enable you to select one of three profiles: Baseline, Main, or 
High.

Baseline Profile (BP) Baseline profile is primarily for low-cost applications that require 
additional data loss robustness. This profile is used in some video conferencing and 
mobile applications. It includes all features supported in the Constrained Baseline 
Profile, plus three additional features used for loss robustness (or for other purposes 
such as low-delay multi-point video stream compositing). The importance of this 

Select an 
encoder preset

change 
settings

Save as new 
encoder preset
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profile has faded somewhat since the definition of the Constrained Baseline Profile in 
2009. All Constrained Baseline Profile bitstreams are also considered to be Baseline 
Profile bitstreams, since these two profiles share the same profile identifier code value.

Main Profile (MP) The Main profile is used for standard-definition digital TV broadcasts 
that use the MPEG-4 format as defined in the DVB standard. It is not, however, used for 
high-definition television broadcasts, since the importance of this profile faded when 
the High Profile was developed in 2004 for that application.

High Profile (HiP) The High profile is the primary profile used for broadcast and disc 
storage applications, particularly for high-definition television applications. For 
example, this profile is used by the Blu-ray Disc storage format and the DVB HDTV 
broadcast service.

Windows Media Streaming
To modify a Windows Media encoder preset, follow these steps:

1. Open the Encoder Presets window

2. Select a Windows Media preset from the Encoder Presets menu.

3. Check the Video checkbox and select the Windows Media codec version to use.

4. Check the Audio checkbox and select the Windows Media codec version to use.

5. Use the Multiple Streams Panel (left side of window) to set up multiple 
simultaneous streams in a single encoder. This allows the media player receiving 
the stream to adjust it's quality depending on the connection speed and reliability. 

Multiple Streams 
Panel

Select a Windows 
Media preset
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The plus and minus buttons at the bottom enable you add or remove additional 
streams to your preset.

6. Select the Audio Format. This is a pre-configured audio encoder setting.

7. Enter the Video Size. This sets the width and height of your resulting broadcast. 
Every stream should have the same aspect ratio. For example, if 640x480 is used, it 
has an aspect ratio of 4:3. Therefore, all other streams should also have a 4:3 aspect 
ratio.

8. Enter the broadcast frame rate in frames per second (fps). This is a target rate and is 
only a goal for the encoder. It is not a guaranteed value. 

9. Enter the Key Frame Interval in seconds. This controls how often the encoder makes 
a new keyframe. The more keyframes your broadcast has, the more bandwidth it 
takes (since less compression can occur). However, more keyframes means motion 
in your video stream is better supported.

10. Enter the bit rate in Kbits (1000 bits) per second. This is a target setting for the 
encoder, not a guaranteed value. Higher numbers provide better quality - lower 
numbers, lower quality. The connection speed of your audience is a significant 
factor in determining your target bit rate. 

11. Set the smoothness using the slider. Video smoothness determines the trade-off 
between sharp images and smooth motion. Video appears smooth when objects 
move across the screen with non-jagged object edges. If you are dropping frames 
during encoding, consider decreasing video smoothness.

12. Select Complexity. Some video codecs support multiple complexity levels. 
Complexity level does not directly affect the bit rate of a stream, but it can affect its 
quality. Complexity level is a measure of the processing power needed to 
reconstruct the compressed data.

13. Enter the buffer size. The bit rate and quality depends on the buffer size. A larger 
buffer size enables more bits to be allocated for complex video. For example, if you 
set the buffer size to 10 seconds, the codec may choose to allocate some bytes to 
the first 8 seconds and the rest during the last 2 seconds. Increasing the buffer 
typically improves overall quality. For lower bit rates, it is recommended to increase 
the buffer size. For higher bit rates, increasing the buffer size has less effect. 
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MainConcept H.264
To modify a MainConcept H.264 preset, follow these steps:

1. Open the Encoder Presets window.

2. Select the MainConcept H.264 encoder preset from the Encoder menu.

     

Note: To use a newly created preset (See Creating New Presets).

3. Check the Video Encoding checkbox. When checked, the video for your broadcast 
is encoded. When unchecked, a blank video screen is provided. This is the preferred 
method of producing audio-only broadcasts.

4. Enter the Width of your broadcast video.

5. Enter the Height of your broadcast video.

6. Select the desired frames per second (fps) of your broadcast. This value is a target 
value for the encoder and the exact value is not guaranteed.

7. Enter the average bit rate in Kbits (1000 bits) per second. This is the target bit rate of 
your video. Higher numbers provide better quality. The connection speed of your 
audience is a significant factor in determining your target bit rate. The encoder 
compresses the video to approximate this target. However, at different times 
during your broadcast the bit rate may be higher or lower than the target rate.

8.  Select an encoder profile from the Profile menu. Three profiles are provided: 
Baseline, Main, and High. The Baseline profile is commonly used in mobile 
applications. It is also used in other applications which operate with limited 

Select Main 
Concept H.264
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processing power, storage capacity, and/or bandwidth. The Main profile is 
appropriate for general-purpose applications of broadcast media, such as high-
bandwidth Internet broadcasting. The High profile provides the highest broadcast 
quality encoding.

9.  Key Frame (optionally) allows you to enter the number of frames. A movie is a 
sequence of images and each image is called a frame. To compress video data, 
most encoders take a frame and make it a reference (also known as a key). This 
keyframe is sent as part of the broadcast, and all of the data after that keyframe is 
relative to it. The benefit of this is that the compressor only needs to send what has 
changed since the last keyframe. The main drawback of this is that over time it 
becomes harder for the encoder to distinguish the frame-difference information, 
especially if there is a lot of motion in the video. Another drawback is if your 
viewer’s computer misses a keyframe, the video is distorted until the next keyframe 
is sent. However, you can control how often the encoder makes a new keyframe by 
setting the number of frames. The more keyframes you broadcast, the more 
bandwidth required and less compression, but results in better quality video.

10.  Check (optionally) the Timecode Every checkbox and enter the number of frames 
between timecodes. Wirecast can generate timecodes embedded in the flash 
stream. If a frames value of zero is entered, the timecode is never sent. Wirecast 
sends metadata along with the frames. This data looks like an ONFi call. Various 
timecodes and timestamps are also sent with the stream.

11. Check (optionally) Strict Constant Bitrate. When checked, it forces the Average bit 
rate (see item 8 above) to maintain the exact bit rate entered. CBR pads the data 
(when necessary) to meet exact bitrate specified. Disabling CBR can result in 
slightly improved quality and decrease file size, but at the cost of greater bitrate 
fluctuations which could prove troublesome for certain streaming destinations. 
Selecting this option for recording is not recommended because it can result in 
decreased quality and larger files, with no real benefit.

12. Check (optionally) Keyframe aligned.   When checked, it facilitates adaptive bitrate 
streaming by ensuring that keyframes from multiple streams are in sync, along with 
the keyframes timestamp, DTS and PTS values. But this is true only if those other 
streams also have the option turned on and have the same keyframe interval. To 
accomplish this, Wirecast disables scene detection and manually inserts the 
keyframe at the exact keyframe interval specified. Therefore, to ensure quality and 
smooth switching in the player, the keyframe interval should be in the 1 to 4 
second range. When Keyframe Aligned is enabled, absolute timestamp is also 
enabled.

13.  Check (optionally) the Audio Encoding (AAC) checkbox. When checked, the audio 
for your broadcast is included. When unchecked, audio is absent. This is the 
preferred method of producing video-only broadcasts because the presence of 
silent audio uses bandwidth.

14.  Select the number of channels: Mono or Stereo. Mono uses less bandwidth than 
stereo, but stereo is more pleasing to the listener.

15.  Select the audio bit rate, in Kbits (1000 bits) per second, from the Target Bit Rate 
menu. This is the target bit rate of your audio. Higher numbers provide better 
quality. The connection speed of your audience is a significant factor in 
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determining your target bit rate. The encoder compresses the audio to 
approximate this target. However, at different times during your broadcast the bit 
rate may be higher lower than the target rate. The total broadcast bit rate is a 
function of video bit rate plus audio bit rate.

16.  Select the audio sample rate, in kHz (1000 Hz) per second, from the Sample Rate 
menu. This value specifies how many thousands of times per second to sample the 
audio in the broadcast. Higher values provide better quality sound, but at greater 
bandwidth.

17.  Click Save to save your settings.

x264
Note: The x264 implementation of the H.264 standard results in better quality and 
lower CPU usage for any given bitrate, but at the cost of higher memory usage. The 
default implementation is based on the MainConcept codec and uses less memory.

To modify an x264 preset, follow these steps:

1. Open the Encoder Presets window.

2. Select an x264 from the Encoder menu.

Note: To use a newly created preset (See Creating New Presets).

Select x264
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3. Check the Video Encoding checkbox. When checked, the video for your broadcast 
is encoded. When unchecked, a blank video screen is provided. This is the preferred 
method of producing audio-only broadcasts.

4. Enter the Width of your broadcast video.

5. Enter the Height of your broadcast video.

6. Select the desired frames per second (fps) of your broadcast. This value is a target 
value for the encoder and the exact value is not guaranteed.

7. Enter the average bit rate in Kbits (1000 bits) per second. This is the target bit rate of 
your video. Higher numbers provide better quality. The connection speed of your 
audience is a significant factor in determining your target bit rate. The encoder 
compresses the video to approximate this target. However, at different times 
during your broadcast the bit rate may be higher or lower than the target rate.

8. Select encoding quality (Ultra fast to Very slow encoding). Slower encoding results 
in better quality.

9. In the x264 command line options edit box, enter any command line options you 
want included.

10.  Select an encoder profile from the Profile menu. Three profiles are provided: 
Baseline, Main, and High. The Baseline profile is commonly used in mobile 
applications. It is also used in other applications which operate with limited 
processing power, storage capacity, and/or bandwidth. The Main profile is 
appropriate for general-purpose applications of broadcast media, such as high-
bandwidth Internet broadcasting. The High profile provides the highest broadcast 
quality encoding.

11. Key Frame (optionally) allows you to enter the number of frames. A movie is a 
sequence of images and each image is called a frame. To compress video data, 
most encoders take a frame and make it a reference (also known as a key). This 
keyframe is sent as part of the broadcast, and all of the data after that keyframe is 
relative to it. The benefit of this is that the compressor only needs to send what has 
changed since the last keyframe. The main drawback of this is that over time it 
becomes harder for the encoder to distinguish the frame-difference information, 
especially if there is a lot of motion in the video. Another drawback is if your 
viewer’s computer misses a keyframe, the video is distorted until the next keyframe 
is sent. However, you can control how often the encoder makes a new keyframe by 
setting the number of frames. The more keyframes you broadcast, the more 
bandwidth required. The result is less compression but better quality video. 

12. Check (optionally) Strict Constant Bitrate. When checked, it forces the Average bit 
rate (see above) to maintain the exact bit rate entered. CBR pads the data (when 
necessary) to meet exact bitrate specified. Disabling CBR can result in slightly 
improved quality and decrease file size, but at the cost of greater bitrate 
fluctuations which could prove troublesome for certain streaming destinations. 
Selecting this option for recording is not recommended because it can result in 
decreased quality and larger files, with no real benefit.

13. Check (optionally) Keyframe aligned.   When checked, it facilitates adaptive bitrate 
streaming by ensuring that keyframes from multiple streams are in sync, along with 
the keyframes timestamp, DTS and PTS values. But this is true only if those other 
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streams also have the option turned on and have the same keyframe interval. To 
accomplish this, Wirecast disables scene detection and manually inserts the 
keyframe at the exact keyframe interval specified. Therefore, to ensure quality and 
smooth switching in the player, the keyframe interval should be in the 1 to 4 
second range. When Keyframe Aligned is enabled, absolute timestamp is also 
enabled.

14.  Check (optionally) the Timecode Every checkbox and enter the number of frames 
between timecodes. Wirecast can generate timecodes embedded in the flash 
stream. If a frames value of zero is entered, the timecode is never sent. Wirecast 
sends metadata along with the frames. This data looks like an ONFi call. Various 
timecodes and timestamps are also sent with the stream.

15.  Check (optionally) the Audio Encoding (AAC) checkbox. When checked, the audio 
for your broadcast is included. When unchecked, audio is absent. This is the 
preferred method of producing video-only broadcasts because the presence of 
silent audio uses bandwidth.

16.  Select the number of channels: Mono or Stereo. Mono uses less bandwidth than 
stereo, but stereo is more pleasing to the listener.

17.  Select the audio bit rate, in Kbits (1000 bits) per second, from the Target Bit Rate 
menu. This is the target bit rate of your audio. Higher numbers provide better 
quality. The connection speed of your audience is a significant factor in 
determining your target bit rate. The encoder compresses the audio to 
approximate this target. However, at different times during your broadcast the bit 
rate may be higher or lower than the target rate. The total broadcast bit rate is a 
function of video bit rate plus audio bit rate.

18.  Select the audio sample rate, in kHz (1000 Hz) per second, from the Sample Rate 
menu. This value specifies how many thousands of times per second to sample the 
audio in the broadcast. Higher values provide better quality sound, but at greater 
bandwidth.

19.  Click Save to save your settings.

20.
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Making Great
Broadcasts

Introduction
These topics provide helpful information about how to prepare for creating great 
presentations.

Topics
 Overview

 High Quality Audio

 Good Lighting

 Broadcast Settings

Overview
There are many ways to make a good live event even better. But this appendix focuses 
on two main things to remember about video streaming: 

• High Quality Audio Input Great looking video with poor audio input appears 
unprofessional. 

• Good Lighting Poor lighting can ruin an otherwise excellent live event. If you are 
doing chroma keying, this may become the most important part of your setup. 

When video is saved to disk or sent over the network, it needs to be compressed. The 
compression process is done by encoders (codecs) which are optimized to work with 
clean input data. This means that if the audio or video is muddy to start with, it remains 
muddy after compression. Some codecs may even highlight poor input because the 
algorithm is built to look for differences.

Your goal should be to give the best possible quality audio and video to the 
compression process as possible. This means making sure what you see in the Live area 
is the best possible quality because Wirecast takes exactly what you see and sends it to 
the codecs.
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High Quality Audio
Audio has an artistic aspect to it. You can make a great live event even better by 
remembering to focus on a few details. Here are some suggestions on producing clean 
audio.

• Use a Good Microphone Though this may sound obvious, a good microphone can 
make a huge difference. Most DV cameras have an audio input for an external 
microphone. Use this, whenever possible, instead of the built-in microphone that 
comes with the camera. Built-in microphones are usually not good quality and tend 
to pick up hum from the electronics inside the camera. Even when it is not a great 
microphone, an external microphone almost always sound better.

• Use a Microphone Splitter If you are doing an interview with one camera, you can 
use two microphones with a splitter (less than $5). This often gives better results 
than one omni-directional microphone at a distance. You can also use a dual lapel 
microphone with a splitter.

• Position the Microphone Properly Place any microphone as close to the sound 
source as possible, even when using omni-directional microphones, because sound 
volume decreases greatly the farther away the microphone is placed. Stronger sig-
nals coming into the microphone results in better quality.

• Use Lapel Microphones Even inexpensive (less than $20) lapel microphones can 
make a huge difference because it places the microphone much closer to the per-
son speaking.

• Control Environmental Noise If a chair squeaks, use a different one. If you have a 
wood floor and you can hear people shuffling their feet as they talk, put down a 
rug. Do whatever it takes to keep noise at a minimum. Microphones pick up every-
thing.

Good Lighting
Do not underestimate the power of lighting. When an event is shot outdoors, a great 
deal of attention goes into lighting. For professionals, lighting is viewed as an artistic 
task. Many people make their living controlling lighting, so there is a lot to it. Here are a 
few suggestions to help you obtain reasonably good lighting:

• If you are using only one lighting source, do not shine it directly on your subject. 
You should diffuse the light by bouncing it off of a wall or by shining it through 
opaque material.

• Avoid deep shadows. Make sure you fill all areas of your subject with light. Some-
times this requires adjusting the light to bounce off a different wall or use two 
lights. Placing a light low and another one high is often a good way to light evenly.

• Do not light too evenly. If you evenly light a set, you may actually be worse off than 
not lighting the set at all. Take a sample shot and see if it looks natural. Good light-
ing usually has a little more light coming from above than any other direction. You 
should very rarely light just from below a subject.



Making Great Broadcasts
Good Lighting

285

• Beware of having too much light on your subject. If your subjects are people and 
you must use a lot of light, use make-up to compensate for the overly bright light-
ing. This is not necessarily a bad thing, but you must choose how much effort you 
want to go through to make a good live event. If your lighting balance is excellent, 
you can avoid using make-up on your subjects. The key in adjusting the lighting is 
to look at your subject and make sure they do not look washed out.

• Watch professional events and learn from them. As you watch, notice the lighting 
instead of watching the program. Notice how they employ the suggestions listed 
above.

These guidelines might seem to suggest subtle improvements, but good lighting can 
make an amateur video look professional and a professional video look fabulous. The 
important thing to remember is that one or two properly placed lights makes a huge 
difference in the quality of your live event. 

Triangular Lighting
One advanced and very effective approach to good lighting is known as triangular 
lighting (or three light setup). Although this may sound complicated, it is actually quite 
simple. It involves setting up three lights (sometimes using natural light as one of the 
light sources), in a configuration that achieves a good balance. Here are the main 
elements of Triangular Lighting:

• Main Light (Key Light) This is the strongest of your lights and does most of the 
work. This light normally comes from one side of the camera (the left, for example) 
and is slightly raised. However, using just the main light results in shadowing.

• Fill Light This is a soft light placed directly in front of the subject. It removes shad-
ows and fills in the image. It is usually direct and usually comes from the same 
direction as the camera (or just to the side and behind it). It could be, for example, 
placed on the same level as the head of a person you are lighting. If you use only a 
fill light, your subject might appear too dark. The only purpose of a fill light is to add 
to the main light by filling in shadows. If your key light comes from the left of your 
camera, your fill light should come from the right, and vice versa.

• Back Light (Rim Light) This light is directed from behind the subject and above it. 
This is the hardest light to explain, but the best way is to describe it as an accent of 
your subject. If you look at a typical high school yearbook picture, you will notice 
that the top-left (or top-right) part of each head shot has a highlight of light in it. 
This light is the back light. It is also called a rim light because it makes a slight rim 
around the edge of the head of your subject. This light normally comes from 
behind and above the subject, and it is focused. Make sure it is not directed at the 
camera.

Most serious lighting starts with these three basic lights. There are also some great 
Websites that describe these techniques in great detail.
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Broadcast Settings 
Once you have good video and audio coming into Wirecast, the final item of 
importance is make sure the Broadcast Settings are configured correctly for your 
presentation. Though there are many broadcast parameters to modify, there are three 
that are the most important: bandwidth, motion, and encoder settings.

Bandwidth
The first item of importance is knowing how much bandwidth is available. Bandwidth is 
how much data you can broadcast from your computer. This depends on the speed of 
your network connection and the type of connection your viewers are using. More 
specifically, it is the minimum speed between you and all of your viewers.

Thus, you must know who your viewers are and what kind of connection they have. 
This may be difficult to know because you must determine if their connection is cable 
modem or DSL and whether or not they reside on your local network.

In some situations, you are broadcasting for just your local network (in an office 
building, for example). In this case you should discuss your plans with your network 
administrator and verify that you will not disrupt the network with your broadcasts. Ask 
them what your upper limit bandwidth should be. Your available bandwidth is the 
minimum of what you can upload, combined with what your viewers can download.

Motion
Once you know your bandwidth, you need to decide whether or not your video 
contains a lot of motion. Motion is how much things move around in your video 
presentations. An interview is considered low motion. A sports event, however, would 
probably be high motion. Wirecast comes configured with defaults to help ease your 
configuration task. Choose a default configuration that meets your motion (and 
bandwidth) constraints.

Encoder Settings
The parameters of the encoders are quite technical and can be overwhelming. It is 
beyond the scope of this document to describe the delicate balance required in setting 
them. There are professionals who fine-tune encoders to do exactly what is required. 
The Wirecast default settings are generally optimal for the various network 
environments. (See Encoder Presets for information on changing the encoder settings.)
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Overview
Portions of this software may utilize the following copyrighted material, the use of 
which is hereby acknowledged:

Steinberg VST Plug-In SDK Licensing Agreement 
(Version "3.6.6- 17.06.2016")

OBJECT OF THE AGREEMENT

1.The object of this agreement consists of the Steinberg VST PlugIn Software 
Development Kit version 3.6.6 respectively any preview version of this Kit, comprising 
of documentation, example code, and several PlugIn examples. These are described 
hereinafter as the "Licensed Software Developer Kit". 

2.In case a preview or beta version of the Licensed Software Developer Kit is provided, 
the Licensee is allowed to use the Licensed Software Developer Kit solely for internal 
evaluations. Any publishing, distribution or transfer to a third party is not permitted. 

3.Steinberg is the holder of all copyrights, rights of ownership, and other rights 
concerning the Licensed Software Developer Kit. 

4.The Licensed Software Developer Kit contains information about how to develop a 
Product, and how to extend an application so that it can host VST PlugIns, that are 
developed under the VST PlugIn Specification, either by Steinberg or any Third-Parties. 

Currently the Licensed Software Developer Kit is running on the following computer 
platforms: Apple Macintosh Computers under the Mac OS 10.8, 10.9, 10.10, 10.11 (32 
and 64bit) Windows 7, Windows 8 and Windows 10 (32 and 64bit) 

GRANTING OF RIGHTS

1.Steinberg hereby grants to the Licensee a non-exclusive, worldwide, nontransferable 
license during the term of this agreement to use the Licensed Software Developer Kit 
solely: 

• For the development of PlugIns/Application and/or for the development of an 
application that can host VST PlugIns (herein VST Product), 
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• Publish, sell or otherwise distribute a Product under his own brand name that is 
using parts or all of the Licensed Software Developer Kit. 

2.In case the Licensee receives a preliminary version of the Licensed Software 
Developer Kit, the Licensee is not allowed to publish any Product to the public using a 
preliminary Software Developer Kit. The Licensee is only allowed to publish Products to 
the public based on a Licensed Software Developer Kit which is not declared as a 
preliminary version by Steinberg. 

3.The Licensee has no permission to sell, licence, give-away and/or distribute the 
Licensed Software Developer Kit or parts of it for the use as software developer kit in 
any way, for example, integrated in any framework application, on any medium, 
including the Internet, to any other person, including sub-licensors of the Licensee or 
companies where the Licensee has any involvement. This includes re-working this 
specification, or reverse-engineering any products based upon this specification. 

4.In case the Licensed Software Developer Kit is modified, it shall not be published, sold 
or distributed without agreement of Steinberg. Furthermore, the naming of the 
Licensed Software Developer Kit shall not include "VST3.6.6 SDK" or any combination 
containing the VST brand without permission of Steinberg. 

5.In case the Licensed Software Developer Kit is extended by additional code, it shall 
not be used in any other description than "(Licensees company name) extension to the 
Steinberg VST3.6.6 SDK". 

6.The Licensee recognises the value of the goodwill associated with the mark VST Plug-
In Technology and acknowledges that such goodwill exclusively belongs to the benefit 
of Steinberg and belongs to Steinberg. The Licensee warrants that it will not use the 
mark VST PlugIn Technology on promotional merchandise, with the exception of demo 
versions of any of his product making use of this Licensed Software Developer Kit. The 
Licensee warrants that it will not use the mark VST PlugIn Technology on, or in 
connection with products obscene, pornographic, excessively violent or otherwise in 
poor taste. 

7.If the Licensee is developing a Product, that is using parts or all of the Licensed 
Software Developer Kit, and this product is not published under his own name but will 
be published under the name of a third party, this third party has to agree to be bound 
by Sections 2.1 to 2.3 and 3 of this VST PlugIns SDK Licensing Agreement. The third 
party has to completely comply with these provisions. If the third party is not in 
accordance with these conditions, the third party is not allowed to distribute this 
product which is using parts or all of the Licensed Software Developer Kit. 

8.If the Licensee is planning to publish a Product under his own name or under the 
name of a third party, that is using parts or all of the Licensed Software Developer Kit, 
the Licensee is under the obligation to inform Steinberg about it by sending the signed 
'Steinberg VST Plug-In SDK Licensing Agreement' to Steinberg, either by mail, or by fax. 

COPYRIGHTS NOTICE, USE OF TRADEMARKS

If the Licensee is publishing a Product under his own name that is using parts or all of 
the Licensed Software Developer Kit, the Licensee shall be under an obligation to refer 
to Steinberg's copyrights and trademarks in the following way: 
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a) In case that the Licensee is publishing a 'boxed product', the Licensee shall display in 
a visible manner the VST Logo and Steinberg's copyright notice on the packages. 
Steinberg's copyrights notice: "VST is a trademark and software of Steinberg Media 
Technologies GmbH" 

b) In case that the Product is published without a physical packages (e.g. download), 
The Licensee shall display the VST Logo and Steinberg's copyrights notice on the 
Licensee's website in the context of the Product. 

c) The Licensee shall include the VST Logo and Steinberg's copyrights notice in all 
electronic documentation, regardless of the media used, such as PDF manuals, website 
etc. and all printed and all electronic advertising materials. The VST Logo artwork and 
usage guidelines are part of the "Licensed Software Developer Kit" and are supplied by 
Steinberg in digital format. 

d) In the 'about box' or an alternative place (e.g. help menu, startup screen) of the 
Product in one of the following formats: VST PlugIn Technology by Steinberg Media 
Technologies, VST PlugIn Interface Technology by Steinberg Media Technologies 
GmbH. 

FEES AND ROYALTIES

1.This license is non-royalty bearing and the Licensee shall not obligated to pay to 
Steinberg any fees or royalties with respect to the VST PlugIn Interface technology. 

LIMITATION OF LIABILITY

1.Subject to the provisions in the following sub-sections, Steinberg shall only be liable, 
irrespective of the legal grounds, for damages caused by the intentional or grossly 
negligent conduct of Steinberg, its legal representatives, managerial employees or any 
other vicarious agents. In the case of damage caused by the grossly negligent conduct 
of any other vicarious agents, the liability shall be limited to those damages which must 
typically be expected within the scope of an agreement such as the present one. Any 
further liability other than as permitted under this agreement shall be excluded. 

2.Any liability of Steinberg for damages arising form violation of life, body and health, 
from the assumption of a guarantee or from a procurement risk as well as Steinberg's 
liability for damages pursuant to the Product Liability Act (Produkthaftungsgesetz) 
shall remain unaffected. 

3.To the extent the liability of Steinberg is excluded pursuant to the subsections of 
these provisions, this shall also apply to the benefit of Steinberg's employees in the 
event the Licensee files any claims directly against them. 

FFmpeg Project
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.
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[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 want); 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 want 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 
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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.

GNU LESSER GENERAL PUBLIC LICENSE TERMS AND CONDITIONS FOR COPYING, 
DISTRIBUTION AND MODIFICATION 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 
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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 
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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 want.) 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 want 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.



Acknowledgements
Acknowledgements

294

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, 
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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 
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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 want 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 
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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.

Syphon
Syphon is licensed under a Simplified BSD license. Copyright 2010 bangnoise (Tom 
Butterworth) & vade (Anton Marini).  All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are 
permitted provided that the following conditions are met:

• Redistributions of source code must retain the above copyright notice, this list of 
conditions and the following disclaimer.

• 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.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "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 COPYRIGHT HOLDERS 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.

MIT
Copyright (c) 2018 Telestream, LLC

Permission is hereby granted, free of charge, to any person obtaining a copy of this 
software and associated documentation files (the "Software"), to deal in the Software 
without restriction, including without limitation the rights to use, copy, modify, merge, 
publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons 
to whom the Software is furnished to do so, subject to the following conditions:
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The above copyright notice and this permission notice shall be included in all copies or 
substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR 
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, 
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL 
THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR 
OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, 
ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR 
OTHER DEALINGS IN THE SOFTWARE.
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