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

Username: Car Clone Change...

Log Qut

Schedule: |Go Live Now

~  Go Live Now

Post To:

Schedule for Later e

O Events

Select Post
To option

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

Select start date _‘ Select 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 Create to refresh after changing any settings.

Select Post To destination

L Click Create

’— Check show verified pages only

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.

Enter Facebook



Broadcasting
Facebook Live

10. After you request Facebook to schedule your event, Wirecast will display a notice

verifying the day and time of the event.

Live video has been scheduled for Today at 7:00 AM

Verify your live video feed at least 20 minutes before the
scheduled start time. To verify it, preview the feed by
opening the scheduled video in your Facebook video library.

People following your event will be notified about your
scheduled broadcast, and some may be waiting for you at the
scheduled start time.

The live video will begin automatically at the scheduled start
time. You must go live within 10 minutes of the scheduled time
or your video will be canceled.

11. Once your event is scheduled, the event date and time are displayed and you can
update or delete the event. You can also click Show Facebook Post to display your

event in a browser.

Username: Car Clone Change... Log Qut

Schedule: | @ Today at 7:00 AM (Car Clone)

Start Date: | Wednesday 3/28/2018 ~ ~

PostTo:  Car Clone

Title:

Description:

Update Event Delete Event Show Facebook Post

Click ‘Update Event’ to change post for scheduled event

L Click to delete event

Click to update event

Event date
and time

Click to show
Facebook post

» Update Event If you selected a previously scheduled event from the Schedule
menu, you change the Date, Time, Title, and Description and click Update Event.

» Delete Event If you wish to delete a previously scheduled event, select that event

from the Schedule menu and click Delete Event.
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12. If you selected Go Live Now, select also Pages, Profile, Groups, or Events and enter a

Title and Description (as described in step 9 above). Optionally, click Advanced
Options.

Username: Car Clone Change... Log Qut

Schedule: | Go Live Now

PostTo: (@) Pages O profile (O Groups (O Events [ shaw verified pages anly
w Refresh
Title:
Description:
Privacy: |Public Click Advanced
Places:
Create Advanced Options... Optimize Connection

Click ‘Create’ to refresh RTMP URL after editing any field

13. 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.

PostTo: (_)Pages (® Profile (O Groups (O Events Show verified pages only
Refresh
Title:
Description:
Privacy: |Public ~ | Select Privacy
Places: | Public and Places
Friend k
nends vanced Options... Optimize Connection
after editing any field
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14. The places map looks like this:

facebook 5w
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15. Click Create to start an event on Facebook. You can, optionally, optimize your
connection by clicking Optimize Connection. When you do a progress bar is
displayed while optimization is performed. Click Cancel Speed Test at any time to
cancel your optimization request.

Username: Car Clone Change... Log Qut
Schedule: | Go Live Now ~
PostTo: (@) Pages O profile (O Groups (O Events [ shaw verified pages anly
w Refresh
Title:
Description:
Privacy: |Public
Places:
Create Advanced Options... Optimize Connection
Click 'Create’ to reLesh RTMP URL after editing any field
\— Click Create L Click Optimize
Connection

16. Click OK when finished.
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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.

MName: RTMP Server

Destination: |RTMP Server ~ More... -3

Encoding: ' Azure Media Services o] [%
Akamai

Audio Track Selection: Barnbuser

Brightcove
churchstreaming.tv

DaCast Streaming Services

Dailymotion

ESE Metworks

Facebook Live

Facebook Live - with User Code Select Facebook Live
Lightcast.com k - with User Code
Limelight

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

Mame: Mot Configured SeleCt
' | Facebook
Destination: |Facebook Live - with User Code ~ More... [+ Select
Encoding: | Automatic L F Automatic
Restream and Captions: Learn More... Click Map
Audio Track Selection: Track 1 Map ————————— (optiona | |y)

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.

Multi-Track Input Mapper

Source Channel Track1 Track2 Track3 Track4 Track5 Track6 Track 7 Tracks

Microphone Array (Realtek High Definition Audio) i O O O O O O
2. O O O O O O

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

Mame: Mot Configured

Destination: | Facebook Live - with User Code w More... -3
Encoding: | Automatic AN -
Audio Track Selection: Track 1 Map

A Facebook Live user code allows you to stream to a Facebook account by using a
one-time stream key, rather than having to sign in to Facebook. Pair a Facebook
account with this user code by following the directions below. After pairing, go to
the Facebook Live Video interface (via Page Publishing Tools) and set Wirecast as
the Live Encoder. Paired accounts are saved and may be reused for any live videos

with Wirecast set as the encoder. : Select FB
— account
I Clickthe Plus
. button
Accounts: | Car Clone ol | 4| =
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9. Copy the user code obtained from Facebook, and click on the link provided.

A Facebook Live user code allows you to stream to a Facebook account by using a
one-time stream key, rather than having to sign in to Facebook. Pair a Facebook
account with this user code by following the directions below. After pairing, go to
the Facebook Live Video interface (via Page Publishing Tools) and set Wirecast as
the Live Encoder. Paired accounts are saved and may be reused for any live videos
with Wirecast set as the encoder.

Accounts: | Select Account + | —

Copy the user code below

DWBH N8WE Copy User Code

and Paste it at the following url: . .
https: /jwww. facebook, com/device Click Link

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

i B

Enter the code What is this?

acebook for Devi
ok accoun

Ips you use you
pps and
S, printers

DWBHNB8WE
share and

Only enter a code from a source that you trust

Continue

About Createad CreatePage Developers Careery Privacy Cookies AdChoicesp> Tgrms  Help

Facebook © 2018

English (UK) English (US) Espaiiol Frangais (France) sif(&iff) %" Porlugués (Brasil) Mtaliano =01 Deutsch = 4

Paste in User Code Click Continue

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

Iﬂ Search Q - ﬂ
©

Success!

You are now connected to Wirecast on your device.

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
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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.

A Facebook Live user code allows you to stream to a Facebook account by using a
one-time stream key, rather than having to sign in to Facebook. Pair a Facebook
account with this user code by following the directions below. After pairing, go to
the Facebook Live Video interface (via Page Publishing Tools) and set Wirecast as
the Live Encoder. Paired accounts are saved and may be reused for any live videos
with Wirecast set as the encoder.

Accounts: | Car Clone | [+ =

Checking for broadcast using Wirecast as the encoder

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

Select Paired . )
Encoder Select Wirecast Click Connect

B¢ Camera

Post Settings

69 PAIRED ENCODERS =
- - Wirecast +
Connect your live stream to the Live API
Use livg-sireaming sofiware or a hardware encoder. Learn more.
360 VIDEO 4
1. Choose where you want to post your broadcast on the right-hand side.
GAMING 4

2. Preview your brpadcast with a stream key or paired encoder.

® Stream Key © Paired Encoder

Choose the paired encoders that you want to use in Settings.

3. Select Go Live in the bottom-right comer.
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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.

A Facebook Live user code allows you to stream to a Facebook account by using a
one-time stream key, rather than having to sign in to Facebook. Pair a Facebook
account with this user code by following the directions below. After pairing, go to
the Facebook Live Video interface (via Page Publishing Tools) and set Wirecast as
the Live Encoder. Paired accounts are saved and may be reused for any live videos
with Wirecast set as the encoder.

Accounts: | Car Clone ol | 4| =

‘fou are ready to start streaming to Facebook

Bitrate: 4123k

Location: |rtmps:/flive-api.facebook.com: 443/rtmp/ : 864151727118161%s_gl=18a=ATitN6Io15e0Dsva

|
Server URL J Stream Key J

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.

Click Streaming icon

Live Broadcast Area
This area represents application output
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16. When Facebook displays the Preview screen, click Go Live.

W4 Camera

Post Settings

PREVIEW

Live Broadcast Area ¢ CELEEIEL
This area represents application output Wirecast ¢

@ 360 VIDEO

&P GAMING

) Don't put third-party video ads in your live video. For example, don't include bumpers, pre-roll, mid-
roll or post-roll. Ensure that any pre-recorded content is clearly distinguishable from live content. @ schedule

Click Go Live

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

265



266 | Broadcasting
Facebook Live - With User Code

17. When Go Live is clicked, Wirecast detects this and automatically sends an OnGolLive
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.

Live Broadcast Area
This area represents application output

Click End Broadcast

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

9,

Your live video has ended

The replay of your live v will be available on your Timeline soon

Click Done

Delete Video

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
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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.

Select an Output Destination
Select Microsoft
Stream

| oK I Canet Click OK

Destination: | Microsoft Stream ~

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.

Microsoft Stream

Mame: | Microsoft Stream .
_ Select Microsoft

Encoding: |Microsoft Stream: H.264 720p 16:9 (1280x720) v 4 Stream

Audio Track Selection: Track 1 Map Select Audio Track

Address: | rimp:/flocalhost: 1935/live Paste in Address

Stream: |myStream Open FMLE XML File
User Agent: | Wirecast/FM 1.0 w Set Credentials. ..
Bitrate: 2153k

Location: |rtmp:/flocalhost: 1935/live/myStream

Stream Delay: |0 seconds

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.

Multi-Track Input Mapper

Source Channel Track1 Track2 Track3 Track4 Track5 Track6 Track 7 Tracks

Microphone Array (Realtek High Definition Audio) i O O O O O O
2. O O O O O O

Click OK when finished.


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.

Select
Mame: Mot Configured
YouTube
Destination: | YouTube ~ More... f+ 3
— Selectan
Encoding: | YouTube: 720p30 Intel QuickSync {1250 Kbps) RARE - 3 encoder
Restream and Captions: Learn More...
lick M
Audio Track Selection: Track 1 Map ———————————————— (Costlonzﬁy)

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.

Multi-Track Input Mapper
Source Channel Track1 Track2 Track3 Track4 Track5 Track6 Track 7 Tracks

Microphone Array (Realtek High Definition Audio) i O O O O O O
2. O O O O O O

6. Check Use Backup Server if you get an error when authenticating, or the application
tries to connect and then crashes.
Note: At times the primary streaming servers at YouTube go down for maintenance or
other reasons. When Wirecast users attempt to connect to these servers, especially
when using YouTube's "Stream Now" feature, they are unable to connect.
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You can also check Automatically Start Event to automatically start your event on
YouTube when you start streaming. Click the plus (+) icon to add a new event.
Username: | Authenticate...

Event type: s

Yﬂu m Check Use Backup

Server (optionally)

Event: | NoEvents Conﬁrgured

[ + | [use backup server Automatically Start Event Sian Up
F Check Auto Start

Bih’a% 1378k (optionally)

Locati

Click plus icon

Stream Delay: |0 seconds

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

7. Enter all of your event information and click Save.

Event Title: My Event Title

Start Date: |March v“lo v] 2015

End Date: |January

12:00am [ Enabled

Description: My Event Description

— Enter event info

Tags:

e.qg. albert einstein, flying pig, mashup

Privacy: IPuinc - I

Category: lFilm + Animation v]

G ] | Optonaty e
("] Enable Closed Captions J Enable Closed Captions

Note: Click the Details button to get more information on Embed videos & playlists
from Google.

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

269


www.youtube.com

270

Broadcasting

Streaming
live stream from Wirecast and the actual broadcast itself. You can set the delay from
0 to 999 seconds. Click OK when finished.
Click
Authenticate
) Username: | Authenticate...
Wait for event
R — - YougU/Li[:
Event: Mo Events Configured Edit...
Clickminus————
(-) to remove + [Juse backup server  [] Automatically Start Event Sign Up
an event
Bitrate: 1378k
Enter a Location:
T e o ol
stream delay Stream Delay: |0 seconds
(optionally)
Note: If you are not already signed in, an OAuth window is launched enabling you to
sign into your YouTube account. Enter your account information and click Sign In.
L]
Streaming

Click the Stream button to start streaming.

Click the Stream button

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.

Green Stream icon

Connectivity is indicated by how many bars are displayed in the Stream icon. Fewer
bars indicates speed or connection reliability issues.

Fewer green
connection bars

If Wirecast sent packets aren't reaching the destination server it buffers the packets.
When this happens, the green streaming indicator becomes yellow and Wirecast will
continue to send those packets in an attempt to reach the destination server.
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If packets continue to fail to reach the server Wirecast will drop packets and the
streaming indicator becomes red. If Wirecast is no longer attempting to send packets
to the destination server it becomes the red Failed icon.

r Red Failed icon

Note: Connection problems may be due to: destination server-side issues, internet
ISP problems, or Wirecast computer resources. You can test for server-side issues by
running a test stream to another server. If you get a continuous green streaming
indicator to the new destination, contact the CDN host and report the destination
server problem. To test for Internet ISP problems, run a speed test and note upload
speed and packet loss. Your total combined encoder settings to all destinations
should be no more than half the tested upload speed. This allows for headroom
because the sending data rate and ISP upload bandwidth can vary from moment to
moment. It's not uncommon for actual upload speed to vary from that claimed by an
ISP. Packet loss should always be 0% as any other number indicates packet loss. In this
case, the ISP should be contacted so they can run tests to your point-of-origin
broadband connection. While streaming from Wirecast, keep CPU use under 60% for
optimal performance, and be aware that if CPU usage exceeds 80% a variety of
problems may occur, including a red Failed icon indicating a disconnection.

When the connection is recovered, the red Failed icon is replaced with the green bars.

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

Your Event 'My Event Title' is still Live, would you like
to Complete the Event at this time?

Once an Event has been completed, you can no longer restart
it.

[ Complete Event ] [ Don't Complete ]

While streaming, status is displayed.

Recording
time

Streaming

] ISO Recording
time

time

Streaming rate
Frame rate

CPU usage

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

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

Cloud icon Cloud status

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).

Preferences

i O 8 @ o B ©

General Performance Licenses Software Update Keybeoard Shortcuts Controllers Advanced

Settings: Open last document on startup
Show landing page on startup

Show number of viewers
Facebook, Twitch, and YouTube only

Set retrys

Send diagnostic and usage information

Help us improve Wirecast by sending anonymous usage data | 7

Hide unlicensed features

Transition Buttons: | 2 a

Maximum Reconnect Attempts: 3

Audio interface: = Built-in Output a

Stock Media Download Folder:  /Users/carlj/Documents/Stock Media Downloads Browse...

Red and Yellow Stream Icon Circumstances
When streaming over RTMP, there is a buffer for the packets called the flash queue.
Buffer Utilization

The buffer is utilized to handle scenarios where the internet uplink to the RTMP
endpoint (CDN) temporarily is unable to deliver at a fast enough rate.

 This can occur because your local LAN is saturated
 This can occur because your ISP uplink is saturated

 This can occur if the route from your ISP to the end point is compromised or satu-
rated.

 This can happen if the endpoint is saturated.
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» Any degradation in speed from Wirecast to CDN endpoint, can cause a temporary
slow down.

Colors

» Green will be shown when the flash queue is able to be emptied just as fast or
faster than it is able to be filled.

* Yellow will be shown when the flash queue has grown, but is not yet approaching
overload.

» Red will be shown when the flash queue is just about to be full, in which packets
will be lost.

Example 1
» Encoding is set to 7Mbps
ISP upload speed is 7Mbps

« Video content was fairly still, but a scene change or shot switch occurs that is fast
motion.

» The encoder bursts to handle the more complex content, and momentarily requires
8Mbps to properly deliver the content.

» Theflash queue is only able to output at 7Mbps, so it grows with more frames/
packets backed up.

» Thelcon color turns Yellow, to alert this state.
» The encoder catches up, and settles back down to 5Mbps after the scene change.

» Thelcon returns to green.

Example 2
* Encoding is set to 5Mbps
* ISP upload speed is 7Mbps
 Video contentis running fine, with green Icon.

* Someone else on the network begins uploading at 4Mbps, perhaps an Aspera
transfer if you remember those taking down Telestream's network...

» The available bandwidth to the stream is 3Mbps during this usage.
e Theicon will turn yellow, then turn red.

« If the queue stays red for long enough, the stream disconnects.

Example 3
» Encoding is set to 5Mbps
ISP upload speed is 7Mbps
+ Video content is running fine, with green Icon.

» The ISP oversold their network, and some neighboring business or residents all
hopped on the internet at the same time.
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» The available upload speed drops to 5Mbps

» Theicon drops to yellow, then to red.

e Theicon stays red, and the stream continues.

 Viewers are still seeing the stream despite the icon being red.

» Theflash queue is able to unload the packets during downward bitrate fluctua-
tions, and builds more packets in buffer during upward bitrate fluctuations, just
enough that the queue stays in this almost-full-but-hasn't-burst state

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 (or ISO Record button) at the top of the Wirecast Main
window.

Click Record

Note: You cannot record the following using ISO: Rendezvous callers, Web Stream
plugin, IP Cameras, Web Page plugin and Wirecast Go.

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

Add... R Click Add

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

Select an Output Destination

Destination: |Record To Disk - MOV — Select Record to Disk

ok —H ancel—| Click OK
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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.

Name:
Destination:

Encoding:

File:

Bitrate:

Location:

Record To Disk - MOV

Record To Disk - MOV

MIPEG 720p 16:9 (1280x720)

C:\Users\carlj\Videos\MyStream.mov

(O Use Filename Only

O Auto Increment Filenames

e M,

a.-

Select Record To Disk

vi#=1——————— Select an encoder

Browse...

(®) Timestamp Filenames

C:\WUsers\carlj\Videos\MyStream.mov

=

Cancel

Enter filename
or navigate to
file Location

Select recording
mode

Click OK

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 Mac OS X Extended formatted partition whenever possible.
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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

m The Encoder Presets Window
m MainConcept H.264
u X264

m Click Save to save your settings.ProRes
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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.
Encoder Preset: [Default: 480p60 (1.5Mbps) x264 H.264 hd ]— Select an
encoder preset
Video Encoding
Encoder: [x264 hd
Width: |854
Height: | 480
Frames per second: 80 -
Average bit rate: | 1500 kbitssec
Quality [3 - (Very Fast encoding) Default - ]
%264 command line options
Profile [Main hd ]
Key frame every 480 frames
I:‘ Timecode every 30 frames
[ | strict Constant Bitrate
I:‘ Keyframe Aligned
Audio Encoding (AAC)
Channels:
Target bit rate: kbitssec
Sample rate: kHz
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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.

Encoder Preset: |Default: 480p60 (1.5Mbps) x264 H.264 V-I— Select an
encoder preset

| Video Encoding

Encoder: |x264 -
Width: |854
Height: | 480
Frames per second: 80 -
Average bit rate: | 1500 kbitssec
Quality | 3 - (Very Fast encoding) Default - | cha nge
%264 command line options setti ngs
Profile |Main b |
Key frame every 480 frames
Timecode every 30 frames
Strict Constant Bitrate
Keyframe Aligned
+ | Audio Encoding (AAC) -
Channels: IStereo—VI
Target bitrate: | 128 ¥ | kbits/sec
Sample rate: | 44.100 ¥ | kHz
Save as new
Close Delete Save As... Save Help encoder preset

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
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
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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.

1.

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.

/| Video Encoding
Encoder: |x264 - Select Main
Concept H.264
Width: 960
Height: |540
Frames per second: 60 -
Average bit rate: | 2000 kbitssec
Quality |3 - (Very Fast encoding) Default - |
%264 command line options | --vbv-bufsize 1600
Profile |Main - |
Key frame every |120 frames
Timecode every |30 frames
/| Strict Constant Bitrate
Keyframe Aligned
| Audio Encoding (AAC)
Channels: IStereo—vI
Target bit rate: |96 * | kbitsfsec
Sample rate: |44.100 * | kHz
Close Delete Save As... Save Help

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.
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7. Enter the average bit rate in Kbits (1000 bits) per second. This is the target bit rate of

10.

1

12.

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.

. 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.

. 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.

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.

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.

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.
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13.

14.

15.

16.

17.

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.

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

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 lower than the target rate. The total broadcast bit rate is a
function of video bit rate plus audio bit rate.

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.

Click Save to save your settings.
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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.

/| Video Encoding

Encoder: |x264 -
Width: 960
Height: |540
Frames per second: 60 -

Average bit rate: | 2000

kbits/sec

Quality

%264 command line options
Profile

Key frame every

Timecode every

| Audio Encoding (AAC)

Channels:
Target bit rate:

Sample rate:

| 3 - (Very Fast encoding) Default

—vbv-bufsize 1600

| Main

120
30

/| Strict Constant Bitrate

Keyframe Aligned

Stereo hd
96 | kbits/sec
44,100 | kHz

Close Delete Save As... Save

Help

Select x264

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
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10.

1

12

13.

14

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.

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

in better quality.

. In the X264 command line options edit box, enter any command line options you

want included.

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.

Key Frame (optionally) allows you to enter the number of frames. A movie s 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.

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.

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.

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.
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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.

Click Save to save your settings.Pro ReS

To modify a ProRes preset, follow these steps:
1. Open the Encoder Presets window.
2. Select the ProRes encoder preset from the Encoder menu.

@ video Encoding

Encoder: | ProRes H— Select ProRes
Width: 1520
Height: 1080
Frames per second: 30 H

Quality Least - ProRes 422 pfcxyd

) Audio Encoding (LPCM)
Channels: Stereo d

Sample rate: 44,100 d kHz

? Close Save As...
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Click Save to save your settings.ProRes

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.

10.

1

. Enter the Height of your broadcast video.
. 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.

. Set the quality of your encoding at high, medium, or low. Higher quality results if

greater CPU usage.

. 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.

. Select the number of channels: Mono or Stereo. Mono uses less bandwidth than

stereo, but stereo is more pleasing to the listener.

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.

. Click Save to save your settings.
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Making Great
Broadcasts

Introduction

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

Topics
m Overview
m High Quality Audio
m Good Lighting
m 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.
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» 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 afill 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

Motion

Thefirstitem 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.

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. Itis
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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m Overview

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

m TurboJPEG

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 Plugln Software
Development Kit version 3.6.6 respectively any preview version of this Kit, comprising
of documentation, example code, and several Plugln 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 Pluglns, that are

developed under the VST Plugln 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
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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 Pluglns (herein VST Product),

e 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 Plugln 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 Pluglins 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,
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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:

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.

¢) 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 Plugln 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.
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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:

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.

TurboJPEG

This software is based in part on the work of the Independent JPEG Group.
Copyright (C)2009-2019 D. R. Commander. All Rights Reserved.
Copyright (C)2015 Viktor Szathmary. 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.

» Neither the name of the libjpeg-turbo Project nor the names of its contributors
may be used to endorse or promote products derived from this software without
specific prior written permission.

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 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
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OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.



296 | Acknowledgements
Acknowledgements



