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Cathedral, he recently designed and installed the streaming system at Holy Cross and continues to operate it, while

currently training others as operators.

Considerations for Video Streaming Weekly Worship

Live-streamed video of Sunday Worship can be a powerful way to take the Gospel of Jesus Christ to the
world. It serves several groups in a way not possible otherwise: members who are home-bound due to age
or illness, seekers who can now preview worship as they search for a church home, and more recently to
entire congregations forced to end weekly meetings for worship during the pandemic.

Is it something my church should begin? How do we even start?

As you consider this powerful new tool, there are some things to consider before making the choice. These
really fall into two categories: Can we affordto do it, in terms of time, money, and personnel? And, what is
the best way to go about accomplishing it?

Live-Streaming is a Commitment

First, as with any new mission service, live-streaming imposes a commitment. It does nothing to only
occasionally stream services or to stream them only for special situations. Consistency is critical. Online
worshipers must have confidence that worship will happen at the same time and place every week.

To meet this commitment, there must be a significant and stable addition to the worship team members.
Depending on how complex your system is (more on this later), it may take from one to four or more
system operators at every service. Plans must be made for backup or substitute operators who are already
trained and ready to take over in case of sickness, vacations, or other absences. There should be additions
made to the service planning as well. Think about how much planning goes into the worship service itself.
Now, for every movement, prayer, song, procession, recession, etc., how is that going to be portrayed on
the video screen? The video script for a normal service at our church has some 43 separate items for just



over one hour. You must have a plan. Watch other church services to get ideas and find things that work,
and things that don't.

Consistency is also promoted by using reliable, quality equipment that is relatively simple to operate.
Cheap equipment tends to be finicky and difficult to use. Purpose-made systems will last longer, be ready
every week, and operators will appreciate the reliability. Of course, high-quality equipment is never the
lowest cost upfront. This is not to say that you must shop from the first page of the catalog. Find the
equipment that does just what you need it to do at the best value.

Once you have decided to make the commitment to stream every service and have identified at least a
preliminary operations team, it is time to design and build the system. Most systems will look pretty much
the same from a functional view. Let's begin by looking at how video is streamed in general, and then to
determining what your church will need.

Technical Introduction

Generally, video streaming is an internet service (host) that takes a combined video and audio signal and
makes it available to users through their internet browser. Facebook Live is one popular example and a
good way to begin. Our congregation uses Facebook and then links the Facebook feed to our website. We
have used other host services in the past and will likely expand in the future. Others place a video portal
on their own website or on YouTube. As long as viewers can easily and consistently find your services,
choose the host and viewing portal that works for your audience.

Getting the video and audio stream up to the web is the job of streaming software. At the time of this
writing in early 2020, VMix, OBS Studio, and Wirecast are the most popular software choices. Each has
pluses and minuses for different applications — none is “better” than another. All will work for most basic
applications.

Wirecast is the most expensive of the three. It is extremely flexible and can access almost any
streaming host, making it valuable for a portable system, but possibly unnecessary for a fixed
system.

OBS Studio is free, less flexible, limited in the number of inputs, and has a significant learning
curve for use.

VMix has a range of prices based on features needed and lands in between these two in flexibility,
ease of use, and cost.

Getting a presentable video and audio signal to the streaming software is the most expensive part of the
permanent hardware system. It is also the most important. Ease of use, picture quality, and sound quality
depend on the choices made here. Remember as you select for ease of use, your operators are probably
not professionals and may only use the system every couple of weeks. Very easy and consistent is the key.



A Word About Quality

The images on the screen should be good — the sound must be great! It is /mportant that the video be
clear, visually pleasing, and interesting. It is absolutely critical that the audio be 100% understandable,
consistently loud between sources. Think about your quiet prayer leader and the praise band. Both must
be about the same volume. Users will simply not stay around for more than a minute or two if they cannot
understand the words being said or if the music is loud and distorted. There is no recovery from audio that
doesn't quite work. That being said, the audio in the sanctuary and the audio mix going to the streaming
software are very different. What sounds good coming out of the speakers in the room is not going to
sound good at all on Facebook.

The best — highest quality, most flexible, upgradable, and simple to use — create the audio and video
stream separately from the streaming software. While OBS and VMix both have some capabilities at
creating the combined video and audio signal, the costs and limitations quickly keep them from being the
solution of choice.

Choosing Equipment

Think about your equipment as a way to take a variety of sounds and images from many different places
and mix them into one combined TV signal.

Audio Equipment

For the audio portion, there will be microphones, media players, and computers in most systems. The
same devices used for the sound in the sanctuary will be most of your sources. A good-quality digital
audio mixer large enough to handle the number of inputs you plan on using (plus a couple of extra)
should be fine for nearly all applications. Most modern audio mixers have auxiliary (AUX) outputs that can
be mixed specifically for the streaming audio feed. This is essential. The audio from the AUX output will be
fed into the video mixer to be ultimately combined in the streamed output.

Video Equipment

Since most churches already have a sound system in place, the video system is the “"new” part of the
equipment. It works just like the audio side — multiple sources, cameras, media players, and graphics
sources are controlled by a mixer to create a single video feed.

For the most basic system, at least two cameras will be needed. They can be located side-by-side (co-
located) or spaced far apart, depending on the physical arrangement of your worship space. Two is
minimum because the rule is that you don't move a camera that is broadcasting live. It is very difficult to
do that in a way that is not distracting to the viewer, and even more difficult with remote-controlled
cameras. We are currently using just two co-located cameras with plans to expand to 3 or 4 more as
budget allows.



Select Cameras

Camera selection is driven by the size and shape of the worship space and permanent placement
of the cameras and controls. For most applications, select a camera with 1080 HD resolution.

e A 10x zoom lens will handle most shots up to about 25-30 feet away

e A 20x zoom is useful for larger spaces

e 30x lenses are available for even longer shots

e Each step in zoom range adds from $200-$250 to the cost of the camera.

Be aware that some cameras have what is called “digital zoom". This extends the range of the
camera at a significant cost in picture clarity and should be avoided if possible.

Make Sure It Matches

As you put together the system, rely on your equipment vendors to make sure all of your
equipment “matches”. Varying formats can make the system unnecessarily complicated and
expensive, so pick one and stick with it.

e The most useful will be 720i (720 lines of resolution, interlaced format) or 1080i.
If you don't understand what those mean, don't worry! Just know that the equipment and
settings will use the same nomenclature and make them match.

e Both are considered HD (high definition), and all streaming services will accept at least 720i.
1080 HD is a higher quality picture and should not bust a budget.

e Both of these formats are also common from computer monitor outputs, allowing nearly
any laptop or other computer to be used as a graphics source with no format conversion
required.

HD cameras generally interface with the mixer through HDMI- or SDI-protocol output ports, or an
ethernet port. HDMI is good for cameras close by the control booth, generally within about 25 feet.
SDI can connect to cameras up to about 3000 feet away without additional signal boosters or
adapters. Both require a separate cable from the camera to the mixer. Avoid ethernet-connected
systems unless you are prepared to invest in a substantial upgrade to the LAN system in your
building.

Moving the Cameras

To facilitate the operation of the cameras, it is best to use remote-controlled pan-tilt-zoom (PTZ)
cameras with a joystick controller. Each camera should have programmed preset positions for the
most common shots — we have 15 programmed right now. The joystick is only used to fine-tune
shots if needed and to initially set the presets.



Graphics Sources

In addition to cameras, most churches will want to add one or more graphics sources to the
system. We use the signal to our sanctuary projectors for one source. Our projector images are
controlled by ProPresenter, making image selection very simple. An additional HDMI input is
available for other computer graphics sources.

Video Mixers

There are two types of video mixers/switchers. The simplest type is called an A/B Switcher. It will
simply switch between inputs to send one of them to the output channel at a time. A more
powerful option is the Mixer/Effects (M/E) Video Switcher, commonly referred to as a video mixer.
This type is a digital system that adds the ability to add overlays, picture-in-picture, creative
transitions, and other effects to the output signal. The cost of these mixers has been going down
recently and some are challenging the price-points of the A/B switchers.

Capture It

The electronic connection between the audio and video and the streaming software is through a
video capture device. These take a video signal and an audio signal and convert them to look like a
webcam to your computer. Choose one that matches the video format chosen for your system.

Summary

Sounds like a lot of things to think about! As you begin this process, go back to the beginning: Video
streaming is another mission area of the church. Not every church can or should engage in every mission
project — some can't afford to and some simply choose to focus on other areas. Should you decide to
move ahead, you can rely heavily on equipment vendors and contractors who will sell and install the
equipment for you as well as show you how to make it work.

Thankfully, there are some excellent choices on the market right now for equipment and some vendors
have even put together “packages” that serve pretty well. A simple system with a small audio mixer, two
cameras, M/E video switcher, and some accessories, ready to install and begin streaming can be purchased
for under $10,000 (Installation may be more). If you already have an audio system that is capable of
meeting your needs, that price can be cut almost in half.



Sample diagram of A/V Streaming System
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Sample Video Components

Disclaimer: Items included in this list are for example purposes only. There is no endorsement of any product
expressed or implied. Prices and availability for these items were current in mid-April 2020 and are not likely
to be current. Be sure to check the current specifications for all products as changes do occur, which may
render a device unsuitable for your application.

Model Description Quantity | Est. Unit Price
HDMI Cable, 25' 2 $20
8-pin Mini-DIN Daisy-chain cable
€2G 02316 for VISCA camera control, 25' 1 $40
USB-B to USB-C Cable, 3' 1 $8
Multi-View Monitor . .
ViewSonic Vx2452mH |24 Monitor 1 $130
Laptop/Monitor Arm VIVO Dual Monitor + Laptop
1 $70
Mount stand
HDMI Cameras 1&2 ;;;T;rc?x ETangrgtzrf Iclj?di’t{;' Zg/lolrf 2 $980
AviPas AV-1360 » SOXOP g !
White
Camera Control Unit
AViPas AV-3104 Camera Controller 1 $280
Video Mixer
Blackmagic Design Production M/E Video Mixer 1 $995
ATEM Television Studio
HD
Laptop or PC w/Windows 10 Pro
or MAC w/ 10S13, Quad-core i7
Processor, 16GB RAM, 15.6"
Computer: monitor or larger, Intel UHD
Streaming Software |graphics, 512GB SSD, keyboard 1 $1,000
& Switcher Control & mouse
Required Ports: 2xUSB 3.1,
2xUSB 2.0, RJ45,
headphone/mic combo, HDMI
Video Capture Device [Magwell SDI USB Capture Plus 1 $359




Sample Video Script

Video Script

Sunday Worship Boilerplate Version

Title Preset # ON/OFF | ON/OFF General Notes
Preservice 15 ON OFF
elcome & Prayer 2 ON OFF
Procession 3tol ON To 1 as procession finishes
IAcclamation 2
Collect for Purity 2
Summary of the Law 2
Kyrie 2
Collect of the Day 2to 1l To 3 as prayer ends
Liturgy of the Word 6or7 ON ? Y:glifil(iedse;e available
First Lesson Gor7 ON 3 ;,ly/glifil(ledse;e available
w/o sli
Psalm Gor7 ON 3 iflglifieie;e available
w/o sli
Second Lesson 6or7 ON ? if/SOIiZedseZ;e available
Transition to Gospel 1
Gospel 2
Transition to Sermon 1
ON 6 w/o slides,
Sermon 6or7 ON wislides 7 if Slides are avail.jslble.. Use PiP fuII—screep for scripture '
1 min OFF wio passages and detailed lists, for as long as it takes to read it
once, then back to PiP. PiP Off when slides are full-screen
Nicene Creed 1 OFF
Prayers of the People 6&1 1 during times of Other Petitions
Confession & Absolution 1
IThe Peace 2to 1
Announcements 2 OFF Use PROJ as full-screen source as announcements are read,
then to 2.
Offertory Sentence 2




he Offertory Music 410 ?? To Soloist, Praise Band, Paul, as appropriate
Presentation (Doxology) 1
Holy Eucharist 4
Sanctus 1
Prayer of Consecration 4
‘The Lord's Prayer 1
IThe Fraction 4
I(\:/I(i)r:Ti]sr::ﬁgioonnof 1 ON To Soloist, Praise Band, Paul, as appropriate
Post-Communion Prayer 4
IThe Blessing 4
Transition to Recession 1 ON
Recession 3 ON To 3 as cross steps down from the altar.
ITransition to Dismissal 1 ON As last person in recession passes switch to 1
Dismissal 5 ON
Ending Music 15 ON
Out FTB ON




