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Overview

The Digital Media Lab is equipped for digital cinema and video capture. Consisting of VFX-Live
Room, VFX-Control Room and VFX-Audio Booth, the studio suite is equipped for
high-resolution video capture and multi-camera live streaming, with acoustic treatment, studio
interconnectivity and a 90º green screen cyclorama.
The VFX Control Room is set up to support multi-camera switching with upstream &
downstream keying, local capture and live streaming via OBS. The Blackmagic ATEM
Television Studio Pro 4K also contains an internal audio mixer with two XLR inputs and the
ability to mix audio embedded through SDI input signals.
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Live Stream Components
Blackmagic ATEM Television Studio Pro 4K Switcher
The Blackmagic Television Studio Pro 4K supports up to 8x SDI inputs. The Blackmagic ATEM
features an internal frame sync and accepts varying signal resolution/frame rates.

Multiview

The Blackmagic ATEM Television Studio Pro 4K provides two multiview outputs, one via HDMI
and one via SDI.
● SDI Multiview is routed to the Blackmagic Smartview 4K
● HDMI Multiview is routed to the wall-mounted TV as “HDMI 2”
● Multiview windows can be switched via the ATEM software app on the Mac Mini.
● Features such as tally indicators, graphics, labels, safe area markers and audio meters
can be configured via the ATEM software app on the Mac Mini.
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Transitions
Standard broadcast quality transitions such as mixes, wipes, dips and DVE can be set,
including transitions, borders, position and direction. There are 18 customizable transitions.
The DVE can be used to create graphic wipes and stingers when used with a HyperDeck
Studio Mini to play back graphics with fill and key. This is not available without additional
hardware in the Digital Media Lab.

2D DVE
Digital VIdeo Effects can be used to reposition, resize and rescale live video. One example of
this would be to create a picture-in-picture or side-by-side effect in real time, with
customizable borders, drop shadows and sizing.

Talkback
Talkback is not configured by default in the Digital Media Lab. We offer 6x wired headsets for
this purpose.

Titles & Graphics

The Blackmagic ATEM Software Control app provides access to titles and graphics via one of
two built-in, virtual Media Players. In order to load graphics onto the switcher, use the “Media”
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tab of the ATEM Software Control app. You can drag media files directly onto each of the
frame stores or navigate through the finder on the left.
Images should be sized for 1920x1080. Photoshop CC also contains a plugin to export directly
to the Media Pool. In order to import images with transparency, .PNG format should be used.
At the top of the Media Pool, image sequences can be imported to a maximum frame count
(depending on resolution). Note this takes a while to import and it is not advised to import large
amounts of these real-time during the show!
Lastly, there are two Media Players. These are “virtual” media players. In the Switcher tab, the
Media Player section allows you to tie an image from the Media Pool to the Media Player. The
Media Player can then be treated as if it were an external source; using the Media Player input
allows you to switch to it as if it were an input source; additionally, the Media Player Key can
be tied in order to toggle a lower third, or graphic overlay (where a .PNG file is overlayed over
video).
For a software solution that supports extended video and graphics compositing, take a look at
https://pixelconduit.com/

Real Time Key
A Downstream key is a key that is overlayed over the output video. In other words, it is placed
over whatever else is being streamed or output. This is used for things such as lower thirds
graphics, or overlaying a watermark or icon over everything else (The news presenter’s name
on a talk show, or the live score card on a sports game).
An Upstream key is a key that is used further upstream on the input. This is used for things
such as Chroma or Luma keying, or applying a matte (i.e cropping). The most popular uses of
Upstream key will be creating a picture-on-picture overlay, or using a Chroma Key to replace
the green screen with a background (usually from the media pool, but can also be generated
from a computer’s video output).
The ATEM has a built-in advanced chroma keyer with the ability to generate a fairly clean
chroma key with image sampling, foreground colour and spill correction. A Media Pool asset
can be used as the background for static backgrounds. For motion backgrounds, the client is
encouraged to provide a HyperDeck or similar playback device to provide dynamic
background slates. Alternatively, a Mac or computer can be used as an input source on the
ATEM to provide the replacement graphic.
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Video Format
Before populating the Media Pool (as this causes a system reboot) it is advisable to set the
video format as the highest quality format to be used during the stream or capture. For
example, if the show will be livestreamed in 1080p but archived in UHD 4K, it is best to set up
the stream in UHD 4K. Unlike previous Blackmagic ATEM models, the Television Studio Pro
HD can work with various resolutions from different devices. However, it is recommended to
match all devices to the same frame rate and resolution.

Audio Mixer

The Blackmagic ATEM has a built-in audio mixer that can be controlled via the ATEM Software
Control app on the Mac Mini. This mixer provides control from analog XLR inputs, talkback
(unused) and embedded audio via the SDI inputs. Audio can be mixed either via the switcher
panel or the software, that provides an on-screen multi-track mixing interface with level meters.
This allows you to quickly enable/disable channels, enable AFV (audio follows video), and
additional audio control such as 6-band Parametric EQ, Compressors, Limiters,
Expander/Noise Gate, Pan, Audio Channel split to dual mono, Stereo simulator on analog/mic
inputs, and audio delay on audio inputs.
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It is recommended to test for audio-video latency/lag especially when working with non-DML
provided cameras, and in some cases, increase the audio delay when significant video
processing delay is induced from cameras.
Lastly, the fader controls on the ATEM Software Control are prone to glitching, sometimes
resetting after being controlled. It is best to first adjust the input source to a safe level, and
then using only the gain knob at the top to make adjustments to input gain/levels.

Camera CCU

The Remote Camera Control tab can be used to colour and shade input sources from
Blackmagic Studio or URSA cameras. In order to do this, cameras must be set up with the
correct Camera ID in the settings menu of the camera, and the ‘AUTO’ WB/exposure settings
turned off. Cameras can be graded/corrected either via a traditional CCU layout or in a style
similar to DaVinci Resolve’s primary colour corrector, depending on preference.

AUX SDI Output
The Blackmagic ATEM features one SDI AUX output as an independent output that’s great for
feeding on-stage monitors, clean feeds or a selected input. This can be controlled either via the
switcher panel or the ATEM Software Control app.
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●
●
●
●

The AUX can be used when doing grading, as you can get independent control of each
camera that you are adjusting.
The AUX can be set to return one specific video source, or the program feed back to
the studio as a feedback monitor for talent or a floor director.
The AUX can be set as a Program source to connect directly to an external encoder
The AUX can be set as a Clean Feed to a record deck to record the show without
downstream keys (graphic overlays).

Capture

The Blackmagic ATEM Software Control app contains a Capture tab to capture high-quality
archive of the Program show. It is recommended to set the recording format to “Native” not
“Natuve Progressive”. If you do not see an input, you may need to click on the padlock button
to enable capturing.
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Macros

The Macros tab can be used to pre-set several-step actions, such as Picture in Picture, Keyers
and other actions that typically take multiple steps. Using the Macro feature on the ATEM
Software Control app, you can create, store and run these macros.
When creating macros, be extremely specific about each action being added. For example, if
parameters have already been set for keying and sizing, be sure to select every tab and control
and hit “enter” to ensure it is being programmed and is set when performing each Macro.
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Ultrastudio 4K
The Blackmagic Ultrastudio 4K is a Thunderbolt 2 interface that allows for the Mac Mini to
recognize the ATEM as a video input. The Ultrastudio 4K can be used to capture locally (via
Resolve or ATEM Software Control) or to stream via OBS.
The Ultrastudio 4K can also be used as a Playback device, such as to play back a client
monitor from Davinci Resolve. The Blackmagic Desktop Video app is used to control the
Ultrastudio between Capture and Playback mode. This cannot be set to run simultaneously.
Finally, the Blackmagic Ultrastudio 4K does not work to extend the desktop. Only specific
software is able to support output, including Photoshop, Protools and some NLE software. The
reason for this is there is no OpenGL processing built into the Ultrastudio, which is generally
needed to display UI interfaces such as the Mac desktop. This means it will not support text,
web pages and formatted content well. The Ultrastudio is optimized for high-resolution
playback.

The Blackmagic Ultrastudio is fed with the Program Output of the ATEM Television Studio Pro
4K.
Digital Media Lab
Blackmagic ATEM Handbook
Updated July 2020

The Ultrastudio 4K has an SDI Loop feature that allows you to duplicate the signal either to a
monitor or second external encoder which is suitable for clients who wish to capture the signal
or use their own backup encoder. Additionally, the Ultrastudio 4K also has Audio XLR in and
outputs and timecode in/out. It is most recommended to connect audio and timecode signals
directly to the ATEM Television Studio Pro 4K as opposed to the Ultrastudio 4K.
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Studio Routing
Camera Inputs
The Camera 1-3 Input bays are configured for the following:
CAM X IN → D/A → ATEM X IN
VFX-LR CAM D/A
VFX-CR CAM X OUT
XLR - reserved for wired comms
D/A - an ISO camera output, used to connect or record an ISO camera feed (e.g to Blackmagic
Video Assist 4K)
CAM IN - used for Blackmagic cameras to display the Program from the ATEM.

Typically, the Timecode cable is not used as the Rosendahl clock is usually not configured by
default to provide timecode to the ATEM switcher or to the cameras. There is no need for
timecode sync in this case, since we rely on the Blackmagic ATEM internal frame sync. In this
case, you would only need to connect one (1) SDI cable from the CAMERA OUT → ATEM IN.
Optionally you can also connect ATEM OUT → CAMERA IN so that a camera operator can
view the program signal.
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VFX Studio Cable Routing
There are two patch bays in VFX Live Room and one patch bay in VFX Control Room.
VFX-LR-P1 consists of video and audio bays that connect with the VFX Control Room and
Audio Booth. It is located near the window between Live and Control Rooms.
.
● 3x Camera ties with 12G-SDI In/Out, D/A out and XLR for Intercom
● 8x Mic-level XLR to VFX-Control Room
● 8x Mic-level XLR to VFX-Audio Booth
● 4x Line-level XLR/TRS combo to VFX Control-Room
● 4x Line-level XLR/TRS Combo to VFX-Audio Booth
VFX-LR-P2 consists of audio, auxiliary video and network connections that connect to Sound
Recording Control Room and the Machine Room. It is located adjacent to the entry door.

●
●

24x Mic-level XLR to Sound Recording-Control Room
4x Line-level XLR/TRS Combo to Sound Recording-Control Room
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●
●
●
●
●
●

Word Clock and AES In/out to Machine Room
Sync Output from Word Clock D/A
2x 12G-SDI Auxiliary Video Connections from Machine Room (1-2)
4x Ethernet connections for CUE to Sound Recording-Control Room (Headphone
amplification with CAT5/6 outputs that distributes up to 8 channels via a personal mixer)
Speakon connections to VFX-Control Room, Audio Booth and Sound Recording-Control
Room
1x Auxiliary Ethernet connection to Machine Room (DATA-1)

VFX-CR-P1/P2 are side by side, located underneath the wall-mounted TV in the VFX Control
Room. The patch bays tie the camera inputs from VFX-Live Room to the Blackmagic ATEM,
provide additional W/C sync ties, and allow for up to 8 channels of audio to be sent to an
external audio mixer in the Control Room.

●
●
●
●
●
●
●
●
●
●

3x ATEM In/Out and D/A, along with Intercom XLR channel
4x SYNC outputs from Word Clock, one of which is used for the ATEM.
8x Mic-level XLR outputs from VFX Live Room
4x Line-level XLR/TRS combo from VFX Live Room
Word Clock In and Output
3x Additional Camera D/A outputs for ISO recording or monitoring
2x Auxiliary 12G-SDI connections (MR-BNC-3 & 4)
1x DATA-2 Ethernet connection
1x Ethernet connection for CUE to Sound Recording-Control Room (Headphone
amplification with CAT5/6 outputs that distributes up to 8 channels via a personal mixer).
1x Speakon connection to VFX-Live Room
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SDI Auxiliary Connections
For any additional SDI routing, such as for field monitors, prompters, or to send additional video
signals between the studios, up to 12 SDI channels can be used between the studios. Each
studio is equipped with two 12G-SDI connectors that terminate in the Machine Room (4074)
These connections can then be patched to send the signal from one room to another.
By default, none of the SDI connections are connected. Consult with a Studio Technician if any
patching is required.

Audio Inputs
2x XLR inputs on the back of the ATEM Television Studio 4K allow for inputs from external
mixers (e.g a feed from Sound Recording) directly to the ATEM.
For simpler shows, however, mics and audio can be embedded via SDI from cameras.
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Audio Routing - Studio Interconnectivity
Every room has a connection panel with XLR Connections that go to the Recording Studio’s
Patchbay. These can then be patched into the Recording Studio’s preamp. There are also some
Neutrik XLR/TRS combined connections that are set up in a way that allows them to be used in
line level and mic level signals. This means that they can be connected with audio flowing in
both directions: From the Recording Studio to the Panels, or from the Panels to the Recording
Studio.
All panel inputs and outputs have initials and number identifiers of them to allow for quick
identification of where they are located and where they are in the patchbay.
Naming conventions are as follows:
SR = Sound Recording Studio
VFX = VFX Studio Suite
PS = Photography Studio
AB = Audio Booth
CR = Control Room
LR = Live Room

Refer to the Sound Recording Handbook for information on audio inter-connectivity between
the studios.

Digital Media Lab
Blackmagic ATEM Handbook
Updated July 2020

Livestream 101
OBS is a popular, free open-source software used to live stream a show to any popular social
media network or a custom RTMP server.

OBS allows users to create scenes from various sources. This means, generally, almost
anything that can be accomplished via the ATEM is possible in the OBS interface, but it’s far
less tactile and easier to control.
For this reason, we only create one scene in OBS, and configure the input from the Ultrastudio
4K. Finally, we use the OBS software to monitor the final audio and video output (this is the last
piece of the signal chain!)
The “Settings” menu is used to configure items such as:
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●
●
●
●
●

Stream resolution + frame rate
Stream settings, such as keyframing, profiles, codec
Stream key settings, such as output destination
Audio bitrate
Hot keys (such as to start and end the stream if wanted)

By default, a keyframe interval of 2 seconds and CPU Usage preset to Veryfast, using the X264
encoder works with most social media networks, including YouTube and FaceBook. However,
it’s recommended that clients check with their output destinations and ensure these settings
are set up correctly.

Stream Key
The stream key is unique to the client’s channel, and in some cases, the specific stream key
can only be used once for each Stream Event.
For example, for YouTube and Facebook, once stream events are created, the platform will
generate a unique Stream Key that can then be inserted into the Output section of OBS.
For security, ensure that you do not distribute this stream key!!
Some channels are set up to automatically go live as soon as a video stream is output to
the stream key, which may result in unauthorized livestreams taking place from that
channel.
Reusable stream keys can be used by some platforms, when certain parameters across
livestreams happen regularly. For example, a YouTube channel who frequently goes live using
similar hardware and resolution, may use a reusable stream key in order to quicken the
process of going live.

Streaming to multiple destinations simultaneously
OBS does not support multiple-destination streaming, though some users have reported some
luck in running multiple, simultaneous instances of OBS. This is not recommended. For users
who need to stream to multiple destinations simultaneously, Restream.io is a common
enterprise-level solution that allows stream forwarding and extended livestream monitoring
features, such as providing an integrated chat/engagement service across all p
 latforms, along
with the ability to archive and make archived videos appear as live streams at scheduled times.
Restream.io also provides analytics tools across platforms that may be useful.
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Camera Essentials
The Digital Media Lab is equipped with Sony a7 III and Blackmagic Studio and URSA Mini Pro
4.6K cameras. For most video production use, the Blackmagic URSA Mini Pro is a great primary
camera, capable of capturing high-resolution images at a wide variety of frame rates. The URSA
captures in either the industry-standard Prores codec, or the proprietary Blackmagic RAW which
provides a flexible and highly usable RAW format that maintains a manageable data load while
providing maximum headroom for post production.
Meanwhile, the Sony a7 III camera is a preferred choice for lightweight video content creation
while providing a high-budget, crisp high definition image. The Sony a7 III benefits from having
a full-frame sensor to capture more light and allowing for shallower depth of field. The Sony a7
III records to a Sony XAVC format, which is highly compressed and is not as versatile or flexible
in post production. For projects which involve any amount of colour correction, compositing or
visual effects, the malleability of Prores or RAW will draw heavy-lift users towards the
Blackmagic ecosystem.
Additionally, the Blackmagic benefits from many ergonomic advantages when shooting high
volumes of video content:
● Lightweight Cinema-style rig with quick-release shoulder plate attachment
● Two onboard XLR inputs with phantom power, mic/line inputs
● Choice of recording to CFast, 2.5” SSD and directly to USB-C drives
● Blackmagic URSA EVF and option to add a 7” monitor
● 12-bit RAW capture with wide gamut (Greater than P3 and Rec.2020) and gamma (Up to
15 stops HDR)
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Blackmagic URSA Mini Pro

Physical Layout
The Blackmagic URSA Mini Pro is a single-operator ENG-style Digital Cinema camera that is
geared towards small camera crews. On the smart side, dials and knobs allow for manual
adjustment of core camera functions. The flip-out touchscreen can also be used to make
camera adjustments via the Blackmagic URSA UI.
The right side of the camera includes rosettes for mounting the shoulder mount, as well as
3G-SDI connections for the URSA Viewfinder, 4-pin XLR power adapter and 2.5 mm LANC
Control Input.
The camera can be powered by standard V-mount batteries or with the included Blackmagic
URSA power supply (via the rear-mounted 4-pin XLR).

Camera Interface
Most camera functions can be controlled via the touchscreen interface. Upon pressing the Menu
button, all of the camera’s core settings can be controlled:
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Record
Controls codec and quality, including Blackmagic RAW and Prores. The URSA Mini Pro records
up to 4.6K, including 4K/2K DCI and UHD/HD Widescreen specifications.
Most users will default to Prores 422 or 422LT for standard use without the need for extensive
colour grading. When compositing or involved in a complex post-production process, users may
want to record Prores 4444 or Blackmagic RAW.

Monitor
The Monitor tab is used to control video overlays, assists and functions that can be set
separately for the Viewfinder (Front SDI), Main LCD (touchscreen) and the Rear SDI (RAW/SSD
Recorder).

Audio
The Audio menu is used to assign audio inputs (such as the on-board mic or XLR inputs) to the
audio tracks embedded with the video file. However, if Phantom Power is used, the mechanical
switch on the camera must be activated. Gain can be adjusted via the menu or the physical
knob on the side of the camera.
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Setup
Other camera settings, such as multi-cam metadata and general setup can be configured in the
Setup menu.

Presets
Frequent users of this camera, such as those who rent or go from camera to camera, may
choose to save their preset configurations of Custom Keys and settings to an SD card, which
can then be loaded to another camera.

LUT
Custom 3D LUTs can be loaded via a CFast card, into the camera, and even embedded as
metadata onto Blackmagic BRAW files. The custom look can be displayed on the camera
monitor and external monitors to streamline the workflow from production to post. The
Blackmagic URSA Mini Pro is limited to 33x33x33 (35,937pt) 3D LUTs - larger LUTs may not
import properly.
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Sony a7 III
The Sony a7 III is primarily a stills-oriented mirrorless camera. However, Sony has created
robust video settings, making it an effective camera for capturing short-form content. The Sony
a7 III benefits from fast autofocus features and low-light performance.
The Sony a7 III is able to record in UHD-4K with high dynamic range, with the choice of S-Log
and Cine gamuts providing some room for manipulation in post production.
One downside of using the Sony a7 III is the complicated menu interface, which can drastically
add to setup time in order to reduce error. The amount of turnover the DML cameras receive
mean that often, camera settings, custom buttons and configurations are set up in different
ways that need to be configured by the user every booking. Advanced users are also able to
save camera configurations to an SD card, which drastically reduces setup time.

Setting up the Sony a7 III for video recording
The Sony a7 III has a custom Video mode that enables all of the video record functions.
Additionally, Sony has revised the menu system to place most video controls into a 9-tab layout
within the camera’s main menu. These tabs are located in the “Camera 2” navigation pane.
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Exposure Control
It is recommended to use “Manual Exposure” for most situations. In run-and-gun style shooting,
the most preferential way to have the camera auto-compensate for exposure is to use the “Auto
ISO” setting within the ISO menu. This way, the shutter speed (motion blur and possibility for
flicker or scanning) is controlled, and aperture (depth of field) remains constant. Auto ISO can
be effective in allowing the camera to compensate for exposure, as long as the Metering Mode
is set up to user preference. Otherwise, the ability to control all exposure settings is ideal for
video use.

File Format
To shoot 4K, you will need to select XAVC S 4K. This is Sony inter-frame codec that records at
up to 100Mb/s. Essentially, it is a compressed version of the XAVC-I (and newer XAVC-SI)
codec, except it is not encoded frame-by-frame.
For HD, XAVC-S HD provides the maximum quality. AVC-HD is a highly compressed format
that is not recommended for use in most situations, except for basic archival or when a
low-quality format is required.
Ensure the required frame rate is set up in “Record Setting”. This is especially important if the
project involves shooting at different frame rates (e.g high frame rate). The camera will need to
be set to NTSC mode in order to have the choice of shooting at 24fps, 30fps and up to 120fps.
At 4K, the camera can only shoot at 24fps or 30fps at 60Mb/s or 100Mb/s. The camera can
record up to 120fps at 1080p.
Alternatively, the camera can be connected to a Blackmagic Video Assist 4K monitor to provide
a larger preview screen, while allowing for an uncompressed output to be recorded by the
Blackmagic Video Assist 4K in Prores. The Video Assist 4K is also a great way to enable the
use of up to two XLR microphones to be recorded on the video track, with the ability to send
Phantom Power to shotgun microphones.

Other Camera Settings
The Sony Movie 2 & 3 pages allow users to configure their preference for autofocus (rarely used
for video), set audio levels, as well as framing markers & guides. Focus peaking can also be
enabled to allow users to check their focus during focus pulls, although the peaking values can
be heavy and saturated.
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Working with Colour Profiles
Housed within the “Camera 1” tab on Page 12 are the Picture Profile settings. Note this is to the
left of the “Movie” tabs on the menu. Picture Profile is used to enable the camera to shoot at
specific Log and Gamut functions, or within a few preset colour configurations. For this, ensure
DRO/HDR is disabled and there are no Creative Style or Picture Effects turned on.
Sony’s Cine 1-4 profiles provide different dynamic range response curves, and offer a look that
is almost “ready’ out of camera. S.log2 and S.log3 provide the ability to capture the maximum
dynamic range and colour grading options
For a HDTV-ready image straight out of camera, the ITU709 gamma provides a linear contrast
look that does not require any processing or colour correction.
S-Gamut is a colour space defined by Sony. Other colour spaces include industry-standard
Rec.709 (all HD TVs) and DCI-P3 (digital cinema) which features a broader range of colour than
Rec.709. S-Gamut provides the option of capturing in an even wider space than the previous
two. S-Gamut provides the ability for enhanced colour control in colour grading, as well as the
ability to grade to future Rec.2020 HDR specifications, while being able to master and conform
for Rec.709 or DCI specifications.
S-Gamut 3 provides the widest colour space for maximum adjustment control. S-Gamut3.Cine
provides a colour space wider than DCI-P3, and when used with S.Log3, provides a look similar
to scanned negative film.
When S.Log profiles are selected, the camera restricts the use of ISO as the sensor uses a
different kind of exposure control to achieve the maximum dynamic range. If there is prevalent
noise in the image, users are recommended to slightly overexpose the image and correct it in
post production. This curve maintains the maximum amount of detail within the shadows and
midtones, so be careful not to overexpose the highlights. For S.log3, the maximum luminance
values is approximately 94%, while S.log2 provides more gradation in the mid to high luminance
range.
Resources for further reading:
Sony Guide to working with S-log
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VFX Studio Lighting
VFX Studio is equipped with a Elation DMX dimmer pack to allow for up to 48 channels of DMX
to be controlled via the dimmer. The board can be programmed with scenes and chases, though
by default there is nothing configured.

Default Cyclorama Configuration
Three Elation DW Fresnels are rigged to the grid, facing the green cyclorama in a downward 45º
angle by default. Studio users are able to change this configuration, but must reset to this state
at the end of the booking.
CH 1-2: DW Fresnel Left: Daylight / Tungsten
CH 3-4: DW Fresnel Centre: Daylight / Tungsten
CH 5-6: DW Fresnel Right: Daylight / Tungsten
Elation DW Fresnels can be programmed for different effects and control, but by default they
are set to two-channel mode, so that one channel is used to control intensity in daylight (5600K)
while the second channel is used to control intensity in tungsten (3200K). When both channels
are on, the fixture will be at its maximum output, which outputs at around 4500K.
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