Using your camera for video

By Brian Sadler
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Video Jargon — some history

November 1936 UK launched ‘High Definition’ Monochrome TV on a 405 line VHF service
1965 saw the launch of 625 lines on UHF in preparation for colour TV which arrived in 1969.

Both of these used an interlaced image where the CRT ‘painted’ alternate lines at a refresh rate
50hz.

Tape originally came out in 1975/1976 with an epic battle between Sony, JVC and Panasonic. These
were lower in resolution than broadcast TV typically 480 x 576 also interlaced.

DVD appeared in 1996 but was only 480i or an interlaced 480 line picture.

2005 saw the first broadcast of 720 HD TV, this was a progressive scan hence 720p it was around
this time that the TV format changed from a 4 x 3 to 16 x 9 ratio

2006 Bluray DVD was introduced that provided a 1080p image ie 1080 x 1920.



Video Jargon — some history

Nikon were the first camera manufacturer to introduce a DSLR that supported 720p video
By 2012 most consumer TV’s were being supplied with a resolution of 1080 x 1920.

In the last 10 years video capability has literally exploded with camera, TV and video manufactures
all trying to outdo one another. This has largely been driven by the massive increases in computer
processing and storage capabilities. So we now have he following formats (all 16 x 9):

High Definition (HD) 720p 720 x 1280 pixels

Full High Definition (FHD) 1080 x 1920 pixels

Ultra High Definition (UHD) 2160 x 3840 pixels usually referred to as 4k
Ultra High Definition 2 (UHD-2) 4320x 7680 pixels, usually referred to as 8k

However, you may have noticed that when you watch a film at home on TV you get a black border
top and bottom on your TV Screen. This is because video/film produced for Cinema has a format of

17 x 9.

So we have one more format to consider Cinema 4k or C4k. C4k is 2160 x 4096 pixels.



Video Jargon — some history

How does this compare to film based cinema.

The human eye can see individual frames at up to around 12 fps. But with film the image needs to
be switched off or blanked while the film advances causing flicker. To make flicker acceptable
Thomas Eddison determined that the optimum frame rate should be 46 fps. However, film is
expensive so innovative projectionists came up with the idea that you could film at 24fps and
display the same image twice using a double bladed shutter to give the illusion of 48fps.

In 1929 film standards were set to 24fps. This worked fine for film and B&W TV but when colour
arrived there was no room (bandwidth) for the Colour (Chroma) part of the signal. So the frame

rate was slowed to 99.9% of the original which lead to a frame rate of 23.976fps! Got that?

https://www.youtube.com/watch?v=mjYjFEp9Yx0

35mm cine film, the staple of most movie production houses, if filmed at 100 ISO is considered to
be between 3 and 4k resolution.

65mm cine film used to record Imax productions is considered to be between 6 and 8k resolution.


https://www.youtube.com/watch?v=mjYjFEp9Yx0

Shutter Speed — the 180° rule

The human eye perceives motion with some degree of blur.

To get this ‘cinematic’ recreation of what the eye sees we need to employ what is referred to as
the 180° rule. Which basically says you should use a shutter speed of twice the frame rate.

So is using 24fps the shutter speed should be 1/48t sec.
Not employing this rule can lead to images that look jittery or ‘not real’

Clearly, this could lead to problems when filming outdoors when the light is too bright you may
need to use an ND filter to control the light usually an ND8 (3 Stop) would be good on a bright day.

This video explains it quite well.

https://www.polarpro.com/blogs/polarpro/how-shutter-speed-affects-video



https://www.polarpro.com/blogs/polarpro/how-shutter-speed-affects-video

Then there is colour

| don’t intend to deal with colour to a full scientific level because the subject is a science in itself.

One of the other specifications relating to video capable cameras that you may have seen relating
to your DSLR or more likely your mirrorless camera is the way in which it deals with colour.

Digital video output is is made up of Luma and Chroma. The luma channel is essentially black and
white with the chroma channel containing the colour data. This can be seen in the video spec of
your camera as a series of 4 numbers made up of 4’s, 2’s and zero’s. Most lower end cameras
usually output 4-2-0.



Then there is colour

What does this mean:

The important element of a video signal is the luma this is what makes up the picture. Colour does
not need to be recorded by all of the pixels. The 4-2-0 referrers to a block of pixels 4 wide by 2 high
where the top row has only 2 chroma pixels the bottom row has none

4-2-0 4-2-2



Then there is Bit Depth and Compression

Most Higher end DSLR’s mirrorless cameras use a 12/14 bit depth sensor for RAW images. These
give a wide grey scale gradation and therefore allow a wide latitude when post processing.

Video in these cameras tend to top out at 10 Bit although in most modes this is only 8 Bit. Most
are 4-2-0 but some are 4-2-2. Some that are 8 Bit 4-2-0 allow 10 bit 4-2-2 output from the HDMI
connector to an external recorder such as the Atmos Ninja (serious video users only).

Depending on the camera there are also various levels of compression. | would suggest for most
home users use as much as you can!

Camera with Atmos Ninja
Beware of what settings you select — you camera will need a big
memory card and a cray super computer to process if you select

The highest resolutions!

For home video most users will see a superb image if
captured at 1080p @23.98 fps at max compression (L-GOP).




And finally there is the CODEC

| am not going to go into what and how the CODEC works — you will be glad the hear!

However, there are 2 common CODEC’s H264 (maybe seen as AVC/H264) and H256 (Maybe seen
as HVEC/H265.

Essentially H264 is 8 bit and H265 is 10 Bit. Most TV’s and monitors will read H264 but some won’t
read H265.

There is much more latitude in post process with H265 but my advice for some sanity is stick to
H264.



Now for Audio

Camera manufacturers have spent £1000’s on developing video in their camera’s to the point
where some are getting accreditation from production companies for the mainstream production
of broadcast video!

However, for the majority the sound recording capabilities are simply diabolical. Can you find the
microphones on your camera?

Not only are the microphones really poor the pre amps within the camera are equally poor.
However the onboard audio can be essential for syncing any external audio.

Onboard audio is only adequate if used close up and indoors. Outside.
any wind at all will soon destroy your audio and render your
useless.

As a minimum you will need to have an external microphone
(such as Rode) mounted on the hot shoe.

If you can, it is much more preferable to use a standalone
Audio recorder and sync the Audio in post production.




Now for Audio

Audio settings:

Some would argue - use the best quality usually rated in as sample rate in Khz and bit depth. For
example the Olympus OM1 will record in 24 bit at 96khz but will also record at 16 bit 48khz. CD’s

are sampled @ 16 bit 44.1khz. Will you be able to hear the difference between the lower and the

higher? 16 bit 48khz is still regarded as High Res Audio.

The different file formats

Now what format?
| would suggest

WAV or MP3 if you
want smaller files.

The standard
16-bit/44.1kHz
formatall CDs are
encoded in. Good
quality, but huge,
huge file sizes. Poor
metadata support

An altemative to
MP3, it's still lossy
and compressed but
sounds better. Used
for iTunes downloads
(at 256kbps) and
YouTube streaming

Popular, compressed
format ensures small
file size, but not the
best sound quality.
Convenient for
storing music on
smartphones

Lossless compression
format supports
high-resolution
sample rates, takes
up much less space
than WAV and stores
metadata

Apple's own lossless
compression format
does hi-res, stores
metadata and takes
up half the space of
WAV. iTunes-friendly
altemnative to FLAC

The format used

for Super Audio CDs.
It comes in 2.8mHz
and 5.6mHz
varieties, but isn't
widely supported
elsewhere




Now lets set up your camera for video

Unfortunately all cameras are different - but using the knowledge gained so far with the help of your
manual you should now be able to set up your camera to take video properly.

Set your video format to FHD 1080p @23.93fps select compression if you are able this should be 8 bit.
Set your CODEC to H264 — you may not get this option, it may be automatic.
Your camera should already be set at 4-2-0.

Set the camera to shutter priority with a shutter speed of 1/48t or 1/50t sec
Set ISO to auto but limit to around 3200 (ISO not so important with video most professional cameras
use base ISO settings of between 800 and 2000 ISO!)

If you are using the camera outside in bright conditions you may need to use an ND filter to control
the light.



Now lets set up your camera for video

Remember that | said that you should use the H264 CODEC to keep control of your file size and to give
you maximum device compatibility?

The down side of this is that you are restricted to 8 bits and that has an effect on the dynamic range
of your sensor so exposure needs to be right. Its quite easy to blow out highlights particularly if you
are following the 180° rule and shooting at 24 frames/sec.

Remember use ND filters if required outside.

Set the zebra pattern to on — this is similar

to setting the flashing highlights in still photography.

It causes black and white stripes to appear in areas

that are have the potential to be over exposed. Hence Zebra!
Its not quite the same as the flashing highlights that you get on
Still images for a good explanation go to:
https://www.youtube.com/watch?v=h1HXfqWg0Oo8



https://www.youtube.com/watch?v=h1HXfqWgOo8

Now lets set up your camera for audio

Set your audio to either internal or external if you have a external mic.
Do a sound check and ensure the VU meters (sound level) peaks at between -6 and -3db. If levels
exceed 0db you could suffer clipping and therefore distorted audio.

If using an external mic it may require what’s called ‘phantom power’ this is a low DC voltage to
power the mic. If so switch this on.

Set wind noise reduction on if outside and use a ‘dead cat’
on your external mic if you have one.

Set the sound limiter to on if you don’t know what
sound levels will be like.

If you are using a separate HQ audio set up both the
internal LQ audio and use this in post processing to
sync the good audio to the video track.

You are ready to go!



A video using external audio Recording




Camera techniques

Use shorter focal length lenses if you can between 50mm and 100mm

If you need to use long lenses you will need to make sure that are stable and on a tripod, however,
modern mirrorless cameras with effective IBIS can make life a lot easier - make sure it is on!

Don’t zoom in and out unless you plan to cut out the zoom in post processing.
Don’t pan too fast — you probably all will!
If you do pan a fluid head tripod is a good idea.

Have an idea in your head about what you would
like to achieve — a story board helps here.

A gimbal is very useful for hand held video
particularly if you are on a moving platform.




Camera techniques

A piece of video demonstrating the use a gimbal on the deck of a yacht in wind up to 39kts!




Editing software — All Non-Linear

There are numerous video editing software packages on the market. Three of the best ‘professional’
offerings are as follows:

Adobe Premiere Pro — effectively the video stablemate to Photoshop PC & Mac (subscription).
Davinci Resolve - PC and Mac one off purchase around £300.

Final Cut Pro — Mac one off purchase only £299 (I use this for all of my video editing)
There is a free cut down version of Davinci if you want to take the time to learn - comes with an
online/pdf manual.

Consumer offerings:

Pinnacle Studio one off purchase £80
Adobe Premiere Elements 24 Circa £50 although | have seen version 21 at around £21.

Lots of so called free packages until you download and find watermarks etc.

| will demo with Adobe Premiere Elements — you can use a free 30 trial with this.



Time for a break!




Time to edit some video!

The aim is to produce a 3/5 minute video - in this case one of my favourite subjects!
The video will be edited using Adobe Premiere Elements
It will contain:

A title page

End credits
Transitions
Captured audio
Music sound track
A voice over






