
1

GREEN THUMB
THEATRE

INTRODUCTION TO LIVE-STREAM



2

INTRODUCTION TO LIVE-STREAM
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This guide is meant to be used in conjunction with the live-stream rental 
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gear provided in that kit. Patching diagrams, photos, and setup are based on 
Green Thumb Theatre’s live-stream beta testing of Still/Falling by Rachel Aberle 
conducted in December of 2020.
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1.0 LIVE-STREAMING:
 

Gear List

1x Blackmagic Design ATEM Mini ISO video switcher (+ 1x DC to Edison power cable)
1x Green Thumb Streaming PC Desktop 
1x Zoom H5 (or appropriate audio interface)
3x Video Monitors (only 2 are required)
2x DisplayPort-to-HDMI cables
1x HDMI Cable
1x USB C to USB 2.0 Cable
1x Ethernet cable (long enough to reach source of internet to the live-streaming computer)
1x Computer Keyboard
1x Computer Mouse
2x HDMI Splitters (optional: based on your video monitoring needs)
1x Head Amp 6 Headphone Splitter (optional: based on your audio monitoring needs)

Stream Requirements

1. Ensure that you have a hardline connection into the router or modem where you are live-
streaming.

2. Once connected to the internet, perform a speed test. You can type “speed test” into a 
chrome browser and run the default speed test, or select one of your choosing. It’s also a good 
idea to run a few different speed tests and consider the results from different websites.

 

A comfortable upload/download rate would be 15 Mbps, but it isn’t reliable to live-stream if it is 
any lower than 10Mbps. As long as your speed is consistent, you should be able to live-stream 
with no problems (to optimize speed and consistency, ensure no one is using the same router 
or internet source during a live stream at this level of upload/download).

3. Your Upload rate is the most important, if that is less than 15Mbps, consider your options to 
get a better upload rate (such as checking firmware, updating drivers, upgrading your internet 
speed with your provider, etc.) 



5

Hard Patch

Fig 1. General Layout of a Live-stream Station Setup
 

1. The Live-streaming PC: Power it up; connect 2x Display Port to HDMI cables from the back 
of the modem to monitors #2 and #3. Connect the mouse and keyboard. Use the USB-Mini to 
USB-A cable from the Audio interface (#7) to connect to one of the available USB ports on the 
back of the PC (#1).

2. Primary Monitor: You should have your live-streaming software (Streamlabs is shown in 
this document), Atem software, and any other back-end software up and ready to view on 
this monitor.

3. Program Monitor: You can choose to monitor a number of different technical elements on 
this screen (e.g. audio levels, scene parameters, camera feeds etc.) though the primary two 
suggestions are:

a. Setting up a full screen output display of what the live-stream audience is seeing in real 
time (you will see the pre-show elements, pre-recorded pieces, marketing and branding 
banners, etc.). This is a great option if you intend to split the view to other video monitors, 
so that multiple people can see what the live-stream looks like without logging onto the 
live-stream separately and potentially slowing your internet speed. 

b. Using it as a capture screen for a Zoom meeting. You can configure live-streaming 
software to simply “look” at what is on your second monitor, and live-stream that out to 
the audience. This is where you would place a Zoom meeting screen if you wanted to 
broadcast that to the audience.

Note: You cannot do both with this monitor, so choose the option that best fits your needs. This 
PC is able to run a third monitor if you would like the option to do both.
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4. ATEM Multiview Monitor: Connect the HDMI cable from the “HDMI Out” port on your ATEM to 
this monitor in order to view the feeds from the connected cameras.

5. ATEM MINI PRO ISO: This is the camera switcher. Connect all of your cameras to this switcher 
via HDMI cables and repeaters, if necessary. Power it with the supplied DC AC Adapter, and 
then use the USB C to USB 2.0 cable to connect the “Webcam Out” plug on the ATEM into an 
available USB port on the back of the PC.

6. Optional Headphone Splitter: This can be added if you want multiple people to be able 
to monitor the audio from either the live-stream or the sound board using headphones. It 
requires further setup and equipment depending on the specific needs of your production 
(e.g. which source for sound your design team wants to be monitoring. Additional audio setup 
required if multiple people on the team want to be able to jump back and forth between 
monitoring real time and live-stream audio feeds.)

7. Audio Interface: Connect this up to a direct feed from the sound board for the 
performance, and using a Mini-USB to USB-A Cable, connect it to the PC through any available 
USB port.

Fig 2. The Audio Interface

 

1. Mini-USB to USB-A Connection to PC: This serves to power the unit, as well as allow the unit 
to operate as an ‘audio interface’ which will pipe any audio it receives into the computer for 
use in your live-stream.



7

2. XLR inputs from Sound board: Audio from the soundboard is mixed and sent to the 
interface through XLR or 1/4 inch patch cable. Set the levels accordingly so that a strong 
signal is coming in. This can be done using the two dials pictured (and labelled directly on 
the sound card), for XLR 1 and 2 respectively. The sound mixer will be sending you a signal, 
so coordinate with your audio engineer to find out how much dynamic variance there is 
between cues and set these dials accordingly to carry that signal into the computer.

3. The power switch: When you toggle the switch, (if it is plugged into a computer) it will 
prompt you to set the mode that you want to start in (this is true with any of the zoom 
models including H5). If you wish to use it as an audio interface as it is in this setup, select 
‘audio interface’. If you’d like it to draw power from the USB cord and act as a field recorder, 
simply hit “menu” on the side, and it will act as a field recorder. Note: This is useful if you are 
routing the power to a different source. This is not useful if you are routing straight into the 
computer.

4. Headphone and Line out Jack: There are two labelled ports here: one is for headphone 
monitoring to allow you to hear what the H5 is hearing, and the other is a line out of the 
audio that you can send to a different source. (In this diagram and setup, the audio is being 
sent to the ATEM SWITCHER so that the audio can sync with the cameras via the ATEM rather 
than in the PC.)

Fig 3. The ATEM Switcher

 

1. The ATEM Mini Pro: It can cut various camera angles, take two audio inputs, record to a 
hard drive, and most camera transition styles can be accessed from this panel. Installed 
on the PC is a free program called “ATEM Software Control” which allows you access to 
additional features and digital switching options.

2. Audio Inputs: There are two 3.5mm jacks to bring audio into the ATEM Mini. This is helpful 
if you’d like to apply the sync offset at the ATEM level as opposed to inside of the live-
streaming software. 
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3. HDMI Out: This HDMI plug will send your multi-view monitor to whichever monitor you select, 
as well as your own monitor. Use an HDMI splitter if you have multiple team members that 
would like access to the multi-view monitor. Use ATEM Software Control to change how this 
monitor works (you can send multi-view, or a specific camera, program monitor, etc.)

4. #4, #5, #6, #7 - HDMI In: Use these ports to connect up to four camera/source feeds into the 
ATEM, they will be seen by the device and become switchable sources. Note: For best results, 
ensure the correct cameras are being used and that their settings are all matched (e.g., 
framerate, recording settings, etc.)

8. Webcam Out: Using the USB-C --> USB 2.0 cable, you can connect the ATEM Mini to the live-
streaming PC. With this, the switcher will become a discoverable capture card inside of the 
live-streaming software, and you will be able to connect your feed to the live-stream.

9. Power Supply plug: Attach the device’s paired power adapter here to power up the device. 
Note: the device is “always on”, so when it is time to shut down -simply pull the power cable out 
of this plug.

Software and Programs Layout

You can access all of the programs you need on this live-streaming PC through the start 
menu, which are visible from the pinned icons.

Fig 4. Streamlabs Layout
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1. Program Monitor: This is exactly what is being broadcast out to the audience when live-
streaming. Anything you can see inside this monitor asset is mirrored on the devices that the 
audience members are live-streaming/viewing from. 
Note: the exception would be for anything on TOP of this window, if you had task manager 
open and you had placed it over the monitor, that is not being broadcast.

2. Scene List: Here you can set up various scenes or ‘cues’ to be used, for example: Preshow, 
Show, and Post-Show states.

3. Sources List: Within each scene, there will be a list of sources you have added to that 
particular scene; remember that this will be different depending on which scene you have 
selected. This is where you would add your camera capture, video cues, etc.

4. Audio Mixer: Here is where all audio that you have sent to the live-stream (and set up either 
through the sources list, or through settings - see #5) will be monitored. If you can see any 
amount of signal going through, it is likely being broadcast to your live-stream. 

5. Settings: The buttons/icons running up the bottom left of the interface are where you can 
access various settings to ensure the stream is set up correctly and also add audio patches 
etc.

6. Go Live Button: See Fig.10 for more details, this button will start the live stream! 

Fig 5. ATEM Software Panel

 

This is the digital version of the ATEM Mini panel. It is recommended to load this software and 
have it open on your desktop during a live-stream to ensure that the ATEM is connected to the 
live-streaming software. This is typically used for more advanced show setups, or based on 
preference. If there are space limitations it can be used as your switcher in lieu of operating 
the physical panel. 
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Fig 6. YouTube Backend

 
While connecting your live-stream to the YouTube backend, leave this webpage open on your 
main monitor as an additional way to monitor the live-stream connection and ensure it is 
running smoothly.

1.5 SETUP THE BACKEND OF YOUTUBE FOR LIVE-STREAMING:
 
Fig 7. Stream Login via Streamlabs
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1. Streamlabs Settings: This is accessible with the small “Cog” icon on the bottom left of the 
interface.

2. The Setting Panel Tabs: Various options are located within this column: take some time 
to familiarize yourself with each tab. The tab required for live-streaming is located in the 
“Stream” tab.  

3. Live-stream Destinations: All the standard live-stream options are located here. Ensure you 
are logged on to the correct YouTube Channel. This will connect the account to Streamlabs.

4. Custom Ingest Settings: Use this setting to set up custom ingest settings rather than the 
standard YouTube presets. 

 Fig 8. Stream Login via Streamlabs

 

1. Your Main Channel Dashboard:  Access through YouTube, click on your icon in the top right, 
then select “YouTube Studio”.

2. Content Upload Tabs: The centre icon that has the red dot with the “WiFi” signals is the 
button to use to create a live-stream.

3. Studio Panels: This is where all of your analytics, comments, and content control panels are 
accessed. The content tab will show you options to manage your uploads, view pending live-
streams, and also your completed live-streams.
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 Fig 9. Live-stream Setup

 

1. By pressing the “Create Live-stream” button described above (#2), you will be prompted 
to either reuse previous settings or to create a new live-stream.

2.  Choose either option and it will then take you to this menu option pictured (if you re-use 
previous settings, fields will be populated with your most recent live-stream settings). 

3. From here you can set up the specifics of your live-stream by filling out all of the 
questions on this form.

Fig 10. Streamlabs Stream Access
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1. Go Live Button: When using Streamlabs OBS, pressing the “Go Live” button located on the 
bottom right will bring up your live-stream menu. If you are connected to the correct YouTube 
account (the one that you created live-stream parameters for), this click will bring up your 
event and give you the option to connect.

2. Live Stream Panel: This pop-up window will come up when you hit the “Go Live” button. Note: 
You can also set up and create a new live-stream using this tool, and it will be created inside of 
your YouTube Channel.

3. Event Connection Tab: This pull-down menu will show you any pending live-streams in your 
YouTube Channel backend that can be connected to. If you have set an upcoming live-stream 
inside of the YouTube backend, you will see it populated here. Note: If you click “Confirm & Go 
Live,” this will circumvent the pre-set time that you have input through YouTube and instead will 
go live on the YouTube channel immediately.

Live-stream Pointers

•  To test a live-stream to your own channel, follow the above instructions for accessing the 
backend of YouTube. When creating a live-stream, select “Unlisted” as the sharing status for the 
live-stream (default is public). 

• Keep the YouTube live-stream Control Panel open and accessible while live-streaming. Not 
only can you see and interact with the chat in YouTube, it will also inform you if you are losing 
connection strength to the YouTube servers. 

Note: While live-streaming, you are unfortunately not in control of maintaining or losing connection to 
YouTube. The first and quickest troubleshooting option if you lose connection is to ensure that no one 
else is using the same network. 

• To record your live-stream so that it can be viewed later, use the settings panel on Streamlabs. 
Here you will find options for how and where you can store recordings of the live-stream 
(.mp4 is a recommended recording format). On the bottom panel of your main Streamlabs 
Dashboard (Fig 10. Near the “Go Live” button) you will see the “Record” button. You can record 
before you go live, and/or while you are live-streaming at any time. It will not impact the live-
stream.

• To play pre-recorded videos/cues/slides (such as sponsor banners, pre-show 
announcements, or pre-filmed video scenes, etc.), simply add them as their own “scene” on 
your scenes panel (Fig 7. bottom left box). When it is time to play the pre-loaded media, click on 
the scene containing that cue, and it will transition to that scene immediately, and begin live-
streaming your media. 

Note: Other live components such as Zoom meetings can be live-streamed by setting up a scene for 
your zoom meeting in advance. Next, click on that scene (before live-streaming) and set up “display 
capture” as a source. Select your second monitor, and put the zoom meeting display in that monitor 
(can be done by clicking and dragging). Remember that anything on the selected monitor will then be 
sent out into the live-stream.
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2.0 CAMERAS:
           

Gear List

3x Panasonic Lumix DC-GH5 cameras (+ 3x power cables and 3x battery packs)
3x 14-140mm zoom lenses
3x HDMI cables
1x Blackmagic Design ATEM Mini video switcher (+ 1x DC to Edison power cable)
1x Live-streaming PC computer (+ 1x power cable)
3x HDMI Repeaters
3x HDMI Cable Clamps

Hard Patch 
         
 

1. Power Cable (cameras can also run on battery if preferred. Battery life is approx. 100 minutes) 
2. HDMI Cable Clamps 
3. HDMI Cable* 
4. HDMI Repeaters only for long cable run (approx. 20’ or more)
5. Edison Power Cable
6. USB C to USB A to connect video switcher to your computer
7. Power Cable 

*Anything over 20 feet can provide an unstable signal: if you are using a longer cable, it is 
recommended to use a repeater in the line or when renting/purchasing cables, to ensure that 
your long cables have a built-in repeater.
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Hard Patch Troubleshooting Tips: 

• Is everything physically powered and/or has a charged battery?
• Are all power buttons, power bars, and device switches in the “on” position? 
• Double check power bars and/or wall plugs (if using Green Thumb distribution panels, check 
that the breakers are on)
• Check the physical connections to see if anything is loose: particularly HDMI out of the 
camera (cable clamps help to reduce this as a problem, but aren’t 100% infallible). 
• Check individual cables, especially if you are receiving signal from some but not all of the 
gear; HDMI tends to be delicate and a bad cable is often the culprit.
• Are all of the cameras outputting the same settings? Differing frame rates can be a problem 
for the video switcher.
 
Camera Settings 

The main camera settings can be cycled through by pressing the Fn2 Q. MENU button on the 
back of the camera, then pressing left or right on the back radial wheel. This will allow you to 
quickly adjust Frame Rate, Shutter Speed, ISO, and other important settings. 

Frame Rate - Find this setting on the camera by following this pathway: 

1. MENU/SET (found in the centre of the radial wheel on the back of the camera) 

2. Motion Picture Sub-Menu (This is second from the top, and is represented with an icon of 
a film camera) 

3. Rec Quality (Second from the top on the first page in the sub-menu) 

How to choose the right frame rate for your production: 

24fps- Most commonly used in films and recorded television and has a cinematic effect. For 
live-stream use, this frame rate will lend a dreamy effect and will feel similar to watching a 
movie or dramatic tv show.  

30fps- Ideal for live-stream productions. It is more immediate than 24fps and gives the most 
realistic feeling of an audience watching something live. It is often used in sitcoms, sketch 
comedy, and talk shows. 

60 fps- Used for capturing live sports in order to track objects/people in fast motion and is not 
usually a good fit for storytelling.  It could be a consideration for dance and movement pieces. 

It is also important to consider what platform you are live-streaming from as they may have 
frame rate restrictions. YouTube for example can support a range of 24fps up to 60fps. 

IMPORTANT: Remember that all of your cameras must be exporting the same frame rate. 
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Shutter Speed:  Find this setting on the camera by following this pathway: 

1. Shutter Speed is adjusted by rotating the radial wheel found on the back of the camera 
on the top right corner. 

Frame rate determines shutter speed: you always want to use approximately double the 
frame rate. For example: if your frame rate is 30, your shutter speed should be 60 (two 
exposed images per frame). 

Shutter speed is approximate, so when setting it, choose one that is as close to double the 
frame rate as is available within the settings of your specific camera. On the Panasonic GH5, 
a 24fps would mean you want to set your shutter speed to 50. 

ISO: Find this setting on the camera by following this pathway: 

1. There is a dedicated ISO button on the top right of the camera. Look for the button 
labeled ‘ISO’.

 The ISO setting you choose will brighten or darken your image. ISO is one of the three main 
components of exposure, along with Aperture and Shutter Speed. Since Shutter Speed is 
generally determined by frame rate when shooting video, you can target Aperture and ISO 
to set your exposure. Set your aperture first since it influences your depth of field (the degree 
to which your image is in focus). Once you’ve selected an aperture that works for your 
frame, you can adjust the ISO to brighten or darken the image.

 Consider the lighting design and blocking when selecting an ISO: 

• How much dynamic range is there in the lighting design? You may have to brighten your 
darker cues and darken your brightest cues so that they don’t look invisible or overexposed 
on camera.

• Do you want to take advantage of ‘invisible’ areas? E.g.: soft goods around the edges of 
your set that will appear as negative space on your image. Remember that the camera 
doesn’t have the same dynamic range as the human eye, so in person you would be able to 
see curtains, but on the camera it will just look dark with no detail.
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The GH5 cameras have a native ISO of 400 which means that the further from this level you 
go, the more noise and graininess you will see in your image. As a general note with this 
camera, anything below 2500 is typically ‘safe’. You may notice that the GH5 cameras have 
an extended ISO range from 100 to 2600: in live-stream filming you will typically stay within 
the range of 200-2500. 

When to change or adjust the ISO: 

• As a way to adjust the dynamic range (the lightest lights and darkest darks that are 
visible to the camera with detail and clarity). E.g.: if the lighting design is high contrast, you 
may choose a lower ISO in order to see more of that contrast in detail, instead of having 
overexposed areas that appear as white and underexposed areas that appear black.

• To increase or reduce the level of noise or graininess in your image. Typically the higher the 
ISO the more noise/grain you will see, which can be used as a stylistic choice.

• If you are shooting in a low-light space, a high ISO setting will allow you to see more detail.

Aperture:  Find this setting on the camera by following this pathway: 

1. By default, aperture can be adjusted using the wheel on the top right of the camera.

2. It can also be adjusted by using the Q.MENU button on the back of the camera above 
the radial wheel

Aperture refers to the opening of the lens through which light passes. Adjusting it will affect 
the amount of light that comes into the camera and subsequently how bright or dark your 
image is (in tandem with ISO and shutter speed) as well as the depth of field. The setting you 
choose will rely on a few different things. Questions to consider and experiment with in the 
space: 

• How would you like the scene to look? Is it bright/dark/moderate?

• What is the lighting trying to achieve both mood and emotion-wise? How can you support 
that with various light and camera settings? 

• Where is the action? Is it important that the focus is primarily on a performer in the 
foreground? Is there an important element on the set or in the background that needs to 
be in focus? A shallow depth of field will isolate your focal point, everything closer or farther 
from the camera will appear blurry. A wide depth of field will keep everything sharp, so that 
the viewer can take in details of the entire frame. 
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Each lens has its own aperture, with the expensive lenses allowing for a more open (or ‘faster’) 
aperture, therefore the potential for a more shallow depth of field. Aperture will change with 
each different lens you use, and if you opt to have a camera operator, these settings can also 
change multiple times during the live-stream. As a quick start guide, try these settings to see 
how it makes your scene look:

Low f-stop = Letting in a lot of light will make the foreground sharp and in focus and blur the 
background. Start at f/3.5 and experiment with f-ratios in this range to achieve your desired 
depth of field.

High f-stop = Letting in a small amount of light will put everything into focus which can be 
useful for group scenes but it can also sometimes make things look flat (such as when a 
performer is standing quite close to a backdrop). Start at f/11 and experiment around this 
range until everything you need to see is in focus, or you find a balance you like. 

It is common for variable focal length lenses to have variable aperture range as well. For 
example, the 14-140mm lens has a maximum f-stop of 3.5 at 14mm, and 5.6 at 140mm. In short, 
the tighter you zoom in, the fewer options you have with aperture. This tends to be true for less 
expensive zoom lenses, with more expensive lenses having a fixed maximum aperture for the 
entire focal range. 

LOG Settings: Find this setting on the camera by following this pathway:

1. MENU/SET (found in the centre of the radial wheel on the back of the camera) 
2. Motion Picture Sub-Menu (This is second from the top, represented by an icon of a film 
camera) 
3. Photo Style (On page 1 of 4, second from the bottom)

“LOG” stands for logarithmic profile, and specific to the camera it refers to a preset that you 
can choose which will impact how the camera sensor interprets colour, light, shadow, and 
other optical elements. Think of it like the settings for a television (brightness, sharpness, 
contrast, tint, etc.), the “LOG” setting offers similar adjustments. 

A recommended “LOG” setting for the GH5 for live-streaming is Cinelike D, which gives a 
cinematic effect to your video, and also helps to preserve the dynamic range. This also gives 
you more options in post production, such as colour correction which is especially relevant if 
you’ll be editing your project and broadcasting it at a later date. You are able to make custom 
adjustments within this setting to a number of variables such as contrast, sharpness, and 
saturation. You can also try it on its factory setting first to get an idea of what it looks like. 

Rehearsal Camera

Have at least one camera, tripod, and video monitor (for the directing team) set up during 
rehearsals to experiment with. Even if it doesn’t give the exact same framing or quality that the 
show cameras will have, it can help the director to visualize the piece and make preliminary 
camera choices before reaching tech week. 

If you have multiple cameras/shooting angles/camera zoom and setting changes planned, 
you will need to schedule someone that can act as the camera operator in rehearsal. 
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3.0 MONITORING:
         

Live-stream Audio Monitoring

For live-streaming, the final mix will be heard through headphones or a monitor. If there is 
an issue with sound bleed in the space, it is recommended to listen to the audio through 
headphones as it will be delayed slightly in comparison to the in-person performance. Anyone 
listening for end-product sound should listen to the audio through headphones. 

Recommended for: Audio Engineer/Board Op, Director, Lighting Designer, Sound Designer and 
Live-streaming Technician

Audio Monitors 

Audio monitors can be set up for any person that needs to hear what is happening in real time, 
and where the sound quality isn’t a priority. E.g. actor’s hearing sound cues through a monitor, 
the Stage Manager that needs to hear the actors and for communication between rooms 
when people aren’t together (think of this like program sound). 

Recommended for: Actor(s), Stage Manager(s), General room communication

There will almost always be a delay between the live sound and the live-streamed sound. For a 
Director/Designer who is watching a run, it is recommended that they are sitting in a separate 
room listening to the live-streamed sound through headphones in order to know what the end 
product sounds like. They will then be best equipped to give notes based on the show that the 
audience is experiencing, as it will be different than what they can hear in person. 

Video Monitoring

To connect multiple screens for video monitoring during tech and/or the run, you will need 
one or more HDMI splitters (depending on how many screens you are splitting, and how many 
monitors you are sending signal to). See below diagram for cabling instructions. This can be 
repeated as many times as you like within the constraints of how many monitors/cables/
splitters you have. Green Thumb has 10* video monitors with appropriate cabling and splitters 
to send signal to all simultaneously. 

*Note: The live-stream technician will need two of these monitors.
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Hard Patch

1. Live-streaming Video Monitor or ATEM Mini: As per figure 1 in the live-stream section, you 
can split the program monitor, and/or the ATEM multi-camera view monitor depending on 
the needs of your production (e.g. a Stage Manager will need the multi-cam view in order 
to call camera switches in real time, and the Director and Lighting designer will need to see 
the program monitor in order to see the end product that is being sent to the audience). 

*Note: If you are splitting your multi-camera view, you can split through the ATEM Mini. 
Instead of connecting to the monitor directly, attach your splitter to #3 in Fig.3 (picture of 
the video switcher). From there, cable the same as follows below. 

2. HDMI Cable: A short HDMI cable that is attached to the splitter and connects to the source 
video monitor through the HDMI-out port on the back. 

3. HDMI Splitter: This is the splitting device that has multiple ports for HDMI which will allow 
you to mirror your screen on multiple video monitors.

4. HDMI Cable: Connects the splitter to the other video monitors. Various lengths are 
required depending on where your monitoring stations are set up. It is recommended to 
have repeaters in the line for cable runs over 20’.

5. Video Monitors: Will show a mirror image of what is on the original source monitor. 

6. Power Cable: Plug into the nearest available power source. 
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4.0 AUDIO: 

Gear list

2x Microphones (the set up shown below is with two microphones, the equipment will be 
depended on the needs of the specific production. You can add as many hard-wired 
microphones as you have inputs on the mixer) 
1 x MacBook Pro Laptop (+ 1x MacBook charger, used for running Qlab)
1 x Zoom H5 (+ 1x paired cable Mini-USB -> USB-A)
9 x XLR Cables (for the setup as indicated in below diagram. Lengths may vary, recommended 
to have extra.)
1 x Stereo DI Box
1 x ¼” to ⅛ ” Stereo Cable 
4 x Powered Monitor Speakers (+ 4x IEC Power Cables)
1 x Studio Monitoring Headphones (+ ¼” adaptor) 
1 x Mixer 
1 x ¼” to XLR Male Snake (for analog mixer)

Hard patch 
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Laptop settings for Qlab

Depending on the needs of your production you can choose to have the Stage Manager play 
video, audio, and lighting cues through Qlab. This is the recommended audio configuration: 

 

Digital vs. Analog Board 

Analog Board

Pros: 

• Easy to use
• No hidden menus
• Everything you need is right in front of you,
• Relatively easy to learn and/or operate with little training
• Simple effects are still possible (i.e. reverb)
• The option to choose if you do not have a sound person and a simple set-up
• Minimal set-up and programming needed 
• Inexpensive 

Cons: 

• Often old technology
• More likely to have bad preamps (which can distort sound)
• Built in effects are limited
• No built-in compression or limiters (e.g. if someone yells, you have to pull down the fader 
rather than the board doing it for you)
• More attention needed during the performance
• Cannot see EQ visualized (if there is a bad frequency, you have to guess where it is by 
listening)
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Digital Board

Pros: 

• New technology and often cleaner sound
• Large library of built-in effects
• Ability to compress and limit on board (with the compressor on, you can control the dynamic 
range of the sound automatically)
• EQ visualized - you can see where any bad frequencies are on the screen and dial them 
down
• Ability to create scenes and automate between them
• Best option if you have the budget for the console rental AND a professional sound operator 

Cons: 

• Knowledge of sound board technology needed for set-up 
• Most likely need a technician and/or audio engineer for board operation
• Hidden menus and options are not obvious if you are not familiar with the board

Audio Delays

Accounting for unintentional delay in advance of encountering it is not always possible and 
is highly dependent on the set-up. The source of the delay cannot be determined without 
knowing what the delay sounds like or its origin. Factors such as whether your console is analog 
or digital can also play a role.

The number of times the audio signal is being converted from analog to digital is a common 
source of audio delay, as is the number of devices in the line. Run a quick check of your line to 
eliminate any devices that aren’t necessary before beginning troubleshooting. 

Troubleshooting Audio Delay

The best approach to troubleshoot an unintentional delay is to listen in at each point where 
you’re sending the audio signal somewhere else: 
 
• Microphone(s) to Sound Board - listen in headphones, is the signal delayed? If so, are there 
any effects, compressors or otherwise on the mic channel that could be causing it to sound 
delayed?
• Sound board to Sound Card (Zoom H5 or Scarlett) -Plug headphones into the Zoom H5, is it 
delayed? If so, make sure there are no additional settings on the sound card causing it. Switch 
out the sound card to a different one if possible, check again to see if the problem persists. 
• Sound card to the live-streaming computer - Listen on the computer to the feed coming in, is 
it delayed here? If so, try a different USB cable and/or sound card.
• Also consider whether it is the audio that is actually delayed.  Is it possible that the video is 
delayed? Knowing which will help you troubleshoot. 
If the video is delayed, it is not recommended to delay the audio to match because the stage 
manager and actor(s) will be relying on the audio to be in real time for cueing purposes. 
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Microphone Considerations (lav vs. handheld)

• Primarily up to the visual/stylistic preference and makes little difference to the quality of 
audio in the live-stream. 
• Wireless lavs can move without the actor knowing, and if the show is live, there isn’t much 
you can solve discreetly and without a show-stop. Accessories, hair, and costumes can 
sometimes get in the way, and wireless technology can sometimes have difficulties if the 
transmitter antenna is blocked (i.e. actor sitting on the mic pack). 
• Handheld, cabled mics are fairly reliable, but are visually obvious and can change the look 
of your show. 

Audio/Video Desync in Live-stream

One type of delay that you will likely experience when live-streaming is between the audio and 
video. This is normal and also expected due to the programming restraints on processing video 
signal versus audio signal (audio is easier/faster for a computer to process, and will appear 
earlier than the video in your stream). The way to account for this is to apply a sync offset, 
essentially re-marrying the video to the audio before it live-streams. There are several ways to 
do this, each with their own advantages and disadvantages:

A. Sending all sound through one of your camera sources: Feed audio from the room into 
one of your cameras; the ATEM mini can be configured to accept the sound from the camera 
source. The disadvantage is that the camera will add a layer of its own compression to your 
sound mix, and is difficult to monitor.
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1. Select the audio tab from your ATEM Software Control.

2. This is the control switch that can enable audio input from the HDMI feed that is coming 
from your camera. Select the camera that is providing your intended audio, and turn that 
channel on.

3. Gain control and channel status for each of your cameras.
Note: You will then need to set up the ATEM Software as an audio input source in Streamlabs, 
in the intended scene where you would like to broadcast this audio.

B. Send your sound mix into one of the microphone inputs on the ATEM mini, and then apply the 
sync offset inside of the ATEM. This will marry the audio back into the video, and send them both 
synced into your live-streaming computer. 

 

1. Mic In channel status indicator: Enable this channel with the button at the bottom of this 
column that says “ON”

2. Clicking where #2 is on the diagram will bring up #3, your input delay control panel.

3. Input Delay Control Panel: This panel will allow you to dial in the delay by frame. Usually 
between 5 or 6 frames is enough to bring audio in to sync with the video you are bringing in. 
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C. Apply the sync offset in Streamlabs: Once you send your audio and video into Streamlabs, 
you can set an audio sync delay inside of the audio properties settings for each specific 
audio source. The advantage of doing this is that you will eliminate a layer of post-processing 
being done by other pieces of hardware. The sound mixer sends your signal, and you bring it 
into the streaming computer through the Zoom H5 or Scarlett: this is a very simple workflow 
and will offer the highest chance of a good clean signal. The main disadvantage is that (while 
everything will be in sync for the live-stream viewers) you will not be able to monitor the 
synced signal. 

 

1. Click the setting’s cog icon on the mixer panel at the bottom right of the Steamlabs 
interface and it will bring up your Advanced Audio Settings panel.

2. Advanced Audio Settings Panel: Here you can configure all of the available audio 
sources that the Streamlabs mixer can see. Look for the audio source that is providing your 
live-stream with the in-theatre mixed sound. In this case it is the H5 ZOOM. 

3. Sync Offset column: here is where you can add a sync offset to any audio sources that 
are out of sync. Usually an offset of 200-300 milliseconds will bring your audio/video back 
into sync.
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D. Apply the sync offset from the audio console: This is a more advanced solution 
that can only be achieved with a digital audio console, and requires previewing and 
coordination with your in-theatre audio engineer. Applying the offset at the audio 
console will result in a slightly delayed audio signal arriving at the audio interface (H5) 
so that by the time it is brought into the live-streaming computer it will already be in 
sync with the incoming video signal. The advantage of this method is that your sound 
operator has greater control of the signal, as well as the ability to send this audio 
monitor feed out to any local team members who are monitoring the live-stream. If the 
live-stream technician puts out a video monitor display of the actual live-stream (with 
all cues, zoom panels, live elements, lower thirds, etc.), and the sound operator puts out 
an audio feed - then everything will appear in sync.

Without setting up one of these workflows and compensating for the desync between 
audio and video, you will not be broadcasting a live experience that appears in sync. 

The best way to test your setup to see if you have resolved the desync issue is to test 
someone speaking or clapping on camera. Record it inside of Streamlabs and if the 
audio and video appears in sync when you watch the recorded test, then it will be in 
sync when you begin live-streaming as well.

5.0 LIGHTING FOR LIVE-STREAM:

Gear List

1x EOS Nomad laptop (a mirror mode laptop can be setup upon request)
1x ETC Gadget 
1x Dead Hung Grid 

All other instruments and gear must be rented. 

Due to power constraints in the Green Thumb Studios, only LED fixtures can be 
recommended. 

*See Appendix for drafting that details the location of power, a Ground Plan, a Grid Layout, and 
Building Sections. A 3D Vectorworks 2019 drawing of Studio A is available upon request.  
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Lighting for Live-stream

This is a vast topic with many venue and production specific variables and should not be 
considered complete or conclusive. These guidelines will help with the journey of design. 
Please note that Green Thumb does not have lighting instruments for rent.

• The camera is not a good substitute for the human eye, it ‘sees’ very differently,  the designer 
will need to light the scene through a video monitor rather than what they see in the space. 
Discussion surrounding the camera angles, number of cameras and their placements need 
to happen early in the design process in order for the lighting designer to be able to create a 
plot.  

• The camera has limited dynamic range and therefore poor low light sensitivity. This is a 
helpful tool for creating dramatic looks and making backgrounds and “ugly” parts of the stage 
disappear into blackness.

• The camera also has very limited bright light sensitivity due to the dynamic range. This is a 
challenge in lighting live-stream because much of conventional theatre lighting design is to 
guide the eye to the most interesting part of the performance by making it the brightest.  As a 
general guide, lighting a subject or scene with the fewest number of fixtures will lead to better 
results.

• A Low angle soft fill light controls the drama of the scene without washing out the 
background too much. This type of light should be positioned near the camera and be used to 
fill in faces under eyebrows, chins, and lines in the face and will make the lighting of a subject 
more even-looking and “natural” to the camera.

• Strong directional light that is matched from the same position both stage left and right, 
with respect to the position of the performer is highly useful.  If one side is used in isolation only 
part of a subject is illuminated, used together the whole subject is illuminated with a highly 
shaped, graphic look. This can then be softened with the fill light.

• Having the ability to light the performance space differently than the background space is 
highly desirable.  With no illumination on the background, the performer will appear to float in 
a sea of black. With contrasting colour illumination of the backdrop the performer will “pop” 
to the front of the image. With complimentary colour illumination of the backdrop, the image 
becomes unified and the performer is grounded in a location.

• Fixtures that do not directly light large areas of the image can be of lower functionality, and 
therefore cost less to rent. For example: backlight fixtures can be ColorSource fixtures (only 2 
output frequency options and no colour temperature control) whereas for face light, Lustre 
fixtures are recommended because you can set colour temperature and output frequency as 
required.

• Colour Temperature: Both the Lighting and Camera departments need to be in agreement 
on the colour temperature of the production and set their respective instruments before 
filming. Colour temperature determines what colour a lighting fixture outputs as neutral white 
and also what colour the camera sees as neutral white. These need to match so that the 
colour the lighting designer chooses at the console will look similar to the colour seen on the 
live-stream.
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Lighting Causes For Video Banding  

Video Banding is the result of the near synchronization between the shutter speed of the 
camera and the refresh rate of the LEDs in the lighting fixtures.
It is most noticeable in areas of the image that are uniform in nature, and illuminated by one 
type of instrument. Look for it in the backdrop which is typically illuminated by a single type of 
wash fixture, and also on skin tones which are typically illuminated by a single type of leko.

Possible Solutions To Video Banding

Generally, good results can be achieved by varying the refresh rate of fixtures so that 
adjacent wash fixtures and/or leko’s from the same direction have different refresh rates. This 
minimizes the synchronization with the camera across larger areas.

• Camera: Although it is much quicker to adjust the shutter speed of the camera, it comes 
with its own complications including making a change to the look and quality of the final 
live-stream image.

• Lighting: Adjust the frequency of the fixtures that are illuminating the area that has 
banding: usually the higher frequencies will reduce the severity. Accessing the frequency 
adjustment can be straightforward on menu driven fixtures such as ColorForce Wash 
fixtures, though it may require using ETC’s Concert Utility program to access RDM options 
on fixtures such as Lustre’s and ColorSource’s.

Using ETC Concert software

Download Concert free from ETC. To use it you need to be connected directly to the rig using 
the laptop that is running Concert, and also your DMX interface (ETC Gadget). Concert and 
Remote Device Management (RDM) in general can be frustrating. These are some quick tips 
and tricks to make it as straightforward as possible: 

• RDM can be easily blocked by a non-RDM compliant fixture. Currently Christie Lites Opto 
splitters do not pass RDM, so you need to connect to the individual branches on the output 
side.

• Some fixtures will not register on RDM but may still pass it along the chain, such as the 
ColourForce Fixtures.

• Concert is not as reliable and functional as EOS software. When in doubt about whether 
the software is functioning or frozen, restart the program.

• Give Concert a few moments to find fixtures. If it finds two or more, let it continue to 
process. If it doesn’t recognize anything other than the local computer, restart the 
program.
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Lighting at Green Thumb Studios 

One of the major challenges in setting up the lighting control system for a live-stream is 
balancing the operation of the show against the needs of the designer to see the live-stream; 
take notes on the execution of the design, and then make edits in a timely manner.
The most efficient layout, from a staffing point of view, is detailed below with the assumption 
that the designer does all the editing to the show file at their station.

 

Power: Both studios A+B at Green Thumb have a reasonable amount of power available for LED 
fixtures: 

• Each studio has a 50A stove plug and a distribution panel with 6x 15A - 120V circuits.
• Standard wall outlets are available in each room, though it is recommended that these be 
left open for other departments to use.
• There are 50A four wire Appleton connectors in each studio, however there are currently no 
distribution panels for them. 
• There are no other power options permanently installed in the building. 

Noise: Due to the small studio square footage and the fixed height grid, lighting fixtures 
are inevitably quite close to microphones, and therefore fixture noise reduction is a major 
consideration. Because of this, discharge fixtures are not recommended owing to fan noise. 
In addition, all LED fixtures should have fan control enabled and/or set to the lowest fan speed 
possible during hang. 
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6.0 STAGE MANAGEMENT 

Planning and Scheduling: 

Understand the parameters of the camera(s) before building the show. This means scheduling 
time in rehearsal for the videographer to meet with the director(s), stage management, and 
actors early on in the process. We suggest this critical meeting happen during the rehearsal 
period after initial table work, and before major show building and blocking occurs. A few 
questions to work through:  

• Where will the cameras be? 
• What angles are they shooting? 
• What will be in frame? 
• Are there changes to the camera positions, framing, zoom etc. during the performance? 

If time allows, it is helpful to have the videography team return to the rehearsal hall again just 
before tech week. They can help to hone the camera choices, and ultimately make the tech 
week process smoother. 

Tracking Cues

Stage Management should track any camera choices that are discovered in the rehearsal 
hall (as with any other elements of the show), and have that information disseminated to all 
departments ahead of time before tech week. 

e.g. Camera switches (and related information such as desired effects and transitions) should 
be recorded and provided in a tracking document to the streaming technician so they can be 
programmed as cues. 
e.g. Camera position or settings changes (such as exposure or zoom etc.) should be recorded 
and provided in a tracking document to the camera operators/videographers so that they 
have a reference for running the show. 

Stage Management Show Setup: 

• Video Monitor #1 that shows the single or multi-camera live feed (depending on the number 
of cameras set up for your production): a multi-camera view is important if you are using more 
than one camera because if the featured feed has any issues the SM can quickly determine a 
backup feed to switch to. 
• Video Monitor #2 that shows the lighting levels
• Video Monitor #3 (optional) or another device such as a laptop that shows the live-stream 
feed with connected headphones. This allows for occasional stream monitoring by the SM 
(note though that the live-stream should be monitored closely by the live-stream technician 
and moderator.) 
• Audio monitor with the live audio feed 
• Access to all show operators throughout the live-stream. This could be through Clearcom; 
stations set up to allow for visual cueing, or proximity for verbal cueing.
• A system to cue actors -Cue lights, cameras +video monitors, or Clearcom connection to an 
ASM/technician that can give a verbal or visual cue. 



32

7.0 PRODUCTION MANAGEMENT

Livestream tech 
integrates into the rehearsal 
and creative process earlier 
than in conventional theatre. 

Season 
Planning and 

Budgeting

Contracting 
Individual 

Productions

Production 
Schedule 

Rehearsal 
Period Tech Week Production

At least one camera 
and video monitor 

setup in the rehearsal 
hall to be able to frame 

shots and inform 
blocking.

The lighting designer 
should attend an early 
rehearsal (ideally with 

videographer present) to 
see the scenes as they will 

be seen by the camera. 
This is critical to a 
successful design. 

Work with the livestreaming 
technician to put your 

backup plans into place. 
Could include training an 
offsite moderator on the 

backend of YouTube, 
uploading a pre-recorded 
video and populating the 
link in advance. Budget 
time in the tech week 
schedule to practice. 

Consider the financial 
risks, and create a backup 

plan for addressing 
possible stream failures. 
This might include having 

off-site moderators, or 
having a prerecorded 
video. Plan for these 

failsafes in the budget. 

Decide how livestreams 
will be offered to the 

public. Pre-recorded has 
cost implications with 
ACTRA contracting.

Decide on a command 
chain for communication if 

the stream goes down. 
Include moderators. 

Stage Manager to record 
camera switches as cues. 
Room for changes in tech 
week, but treat it like any 
other department. Most 
artistic decisions already 

made by tech week. 

Any technical elements 
that can be introduced and 

tested in the rehearsal 
environment will make your 

tech week smoother.

If broadcasting another 
live component such as 

‘Zoom’ within the 
livestream, add a test into 
each pre-show checklist. 

It is recommended to 
have an extra person 
in rehearsal that can 

be in charge of camera 
movements 

Each time a new technical 
component (and 

technician) is added, 
review goals for the day. 

Allow for a modest 
amount of ‘extra’ time to 

integrate departments and 
to address 

troubleshooting items.  

Create containers for test 
livestreams as early as 

possible so that they can 
be used during tech week. 

This also allows for 
greater flexibility with 

remote work. 

Scope and vision for the 
camera work needs to be 
broadly discussed. How 

many cameras? How 
many ops required? 

Videographer should 
attend the first days of 
rehearsals to generally 

block the camera 
movements and 

placements with director.
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Suggested fail-safes

• Have a pre-recorded video of your performance uploaded to your platform of choice 
in advance (as it can take several hours to upload depending on various factors such as 
upload speed, file size, quality, etc.). Leave it unlisted, credentials for the YouTube account 
hosting the live-stream should be given to a company member that is monitoring the live-
stream from a different network so that it can be made public if/when necessary.  

• Pre-load a “We are currently experiencing technical difficulties, we’ll be right back!” slide 
into Streamlabs and save it as a scene. This can be used if the live-stream goes down (or 
is intentionally stopped for reasons such as microphone failure, or performer illness/injury) 
for any other reason than internet speed/connectivity failure, and should be called by 
the SM. It is recommended to practice this sequence in tech week, as well as the re-start 
procedure that would hopefully follow. 

• Send an FAQ e-mail blast to ticket holders, or link to an easily accessible section on 
your website that lays out live-streaming requirements for audience members’ devices. 
Sometimes their network or device is unable to live-stream for reasons outside of your 
control. Box office staff can also be trained to guide patrons through troubleshooting via 
email, built-in chat services, or phone if that is available to you. 

• Off-site moderators (on a different internet network) that are active in the comments 
section to answer questions (such as whether there is a delay or if it could be their 
particular device not live-streaming). They can also send links through the comments, and 
direct the audience if the live-stream goes down. 
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8.0 DEFINITIONS:

Scarlett = Audio interface made by Focusrite. It allows you to connect microphones, 
instruments, and line level audio signals (such as a DJ kit) to a computer. 

Zoom H5 = Is primarily a field recording device, but can also be used as an audio interface 
instead of Scarlett (or in addition to depending on your setup).

Streamlabs OBS = Free open-source cross-platform broadcaster software that can be used 
for recording and broadcasting (such as a live-stream on YouTube.)

Soundcard = An external audio interface. Scarlett and Zoom H5 are soundcards. 

Capture Card = A capture card is a device that is used with a computer to capture on-
screen content and encode it for playback in either a live-stream or a high-quality video file.  

Aperture = Aperture is the opening in the camera lens that allows light in to the sensor. It 
has a range (determined by the lens you use) and is one of 3 factors of exposure that will 
determine how bright or dark your image is. 

ISO = ISO refers to the sensitivity (the signal gain) of the camera’s sensor. The ISO setting is 
one of three elements used to control exposure; the other two are aperture (aka f/stop) and 
shutter speed.

Dynamic Range = The range of acceptable or possible volumes of sound occurring in the 
course of a performance. It is also used in this document to express the acceptable or 
possible levels of light exposure in a performance (which can be pre-set, and is also often 
determined by the limitations of your equipment). 

HDMI Repeater = A piece of hardware used to connect two HDMI cables in order to make a 
longer one (for live stream we typically recommended these in cable runs over 20’ in length). 
It  amplifies (by repeating) the source signal in order to ensure that it is able to transmit 
clearly to its final destination.

Mixer =Audio console that is sending the audio signal, it is also sometimes called the sound 
board. 
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9.0 APPENDIX:
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