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1 Introduction

The O3A Core is a set of plugins designed for work with third order ambisonic (O3A) audio streams.
These streams can be used to create rich 3D mixes that can be played back in a wide variety of
sound systems, including Virtual Reality systems with head tracking.

There are a number of other O3A plugin libraries available from Blue Ripple Sound. These are:

e O3A Decoding

e O3A Harpex Upsampler
e O3A Manipulators

e O3A Reverb

e O3A Upmixers

e O3A View

e Rapture3D Advanced

1.1 Compatibility

O3A streams require audio busses with at least 16 channels, which (at the time of writing) most
Digital Audio Workstations (DAWSs) cannot handle. Some are limited at 2 channel stereo and many
are limited at the 8 channels used for 7.1 surround mixes. The O3A plugins will not work
correctly with these DAWs, which may even crash.

1.1.1 AAX

Most of the O3A plugins exist as AAX versions which are compatible with Pro Tools Ultimate or
Studio and plugin support (or not) is indicated in this text.

Pro Tools keeps careful track of exactly what stem formats are present on tracks and busses; this is
a powerful feature which helps avoid mistakes and helps ensure plugins are used in the right
places. However, where formats are not available in Pro Tools, corresponding plugins are generally
not available. To avoid this in some cases, some plugins "misuse" stem formats with matching
channel counts. Cases like this are described for individual plugins below in the text.

1.1.2 VST2

The plugin library works as a "shell" plugin. This means that a number of individual audio plugin
effects are provided by a single library file. Some VST2 hosts may have a slightly different way of
managing these plugins to ordinary ones. For instance, in Max/MSP the vst~ plugin uses "subname"
messages to specify the individual plugin within the library. At the time of writing, VST2 shell plugins
are not supported in Nuendo or Cubase.

Most VST2-compatible DAWs (such as Reaper) have a plugin "path", which is a list of directories
which will be searched for VST2 plugins. You may need to change this path to point at the location
of the plugins, or move the plugins there. By default, these plugins are installed into
/Library/Audio/Plug-Ins/VST on macOS. Various directories may be used on Windows, but
C:\Program Files\Steinberg\VST2 is not uncommon.

1.1.3 Buffering

Some of the O3A plugins use internal buffering with a length of 128 samples. For smooth CPU load,
you may wish to ensure your DAW buffer size is a multiple of this.
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2 Getting Started
2.1 Working with O3A

When working with stereo, you normally "pan" a mono sound to stereo and "mix" it onto a stereo
bus. With O3A, you can work in a similar way but there is an extra intermediate multichannel audio
format, and a final "decoding" step. The simplest case is probably as follows:

1. Panning - mono sources are panned to 16 channel O3A. The O3A Panner plugin can be
used for this.

2. Mixing - multiple streams of 16 channel O3A can be mixed together using your DAW's
mixing engine. No special plugin is needed here, as long as the DAW can handle 16 channel
busses. You end up with a final mix, as an O3A stream.

3. Decoding - during actual playback (and you probably want to listen while you work!) you
"decode" the O3A stream for whatever speaker layout you are actually listening with. One of
the huge advantages of ambisonic techniques is that the O3A mix is independent of its final
playback environment, so you can switch between stereo speakers, headphones, 5.1, 22.2
or whatever. One of the simplest of these decoders is provided by the basic O3A Decoder -
Stereo plugin.

These are just the basics. There are other ways to encode audio into O3A rather than panning, for
instance by upmixing, or recording with ambisonic microphones.

You can also manipulate O3A streams. As a simple example, it is possible to rotate the soundfield
almost perfectly, and much more complex transformations are possible, including spatial ones.
Manipulator plugins typically have 16 channel O3A as both an input and output. There are some
technical notes on O3A streams at the end of this document.

If you are also working with first order B-Format using the SN3D/ACN convention you can mix this
in too, because the first four channels of O3A correspond to the four channels of first order. To
reduce an O3A stream to first order, you can simply take these four channels and throw away the
rest.
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2.2 Getting Started with Reaper

This section gives an introduction to use of the VST2 version of the O3A plugins with Reaper.

We are assuming that you know how to use Reaper already. A number of simple Reaper example
projects are included in standard installations, along with simple explanatory text files.

2.2.1 Shell Plugins

The O3A VST plugin libraries are VST2 "shell" plugins which each provide a number of plugin
effects. If you find your list of O3A effects is short, with names like "O3ACore", this means that
Reaper has not scanned the content of the libraries.

To fix this, go into the Reaper "Options" menu and select "Preferences..." to bring up the

preferences screen. Then, under "Plug-ins", find "VST". On the VST tab, please ensure that "Get
VST names/types when scanning" is checked and then click "Clear cache/re-scan”.

2.2.2 Basics

In Reaper, whenever you create a track or send to be used with O3A streams, make sure it has at
least 16 channels. A few plugins need even more (e.g. a decoder for Hamasaki 22.2).

| om FK...... 1 :
m

B
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ACUTE H

Routing for track 1 "03A Master Bus” (folder)

™ Master send Parent channels: | 1-16 - MIDI Hardware Output -

utput:
| dB Track channe{s L0 ol
iE 0

Send to original channels

Fan: WEh' | [D - Receives -

i Add new receive...

Add new send... v
Send to track 7 "Decode O3A -> Sterea” (16 ch) Delste

] [M](@)[r4] Post-Fader (Post-Pan)| +
W] I
Mi@:‘ = 1-16|v| MIDIAIL [v|= Al [~
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IE@E Post-Fader (Post-Pan)|
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o’
- Audio Hardware Outputs -
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2.2.3 Layout
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On the folder track, add the following plugins in this order to the FX chain:

¢ O3A Visualiser

e O3A Decoder - Stereo (or whichever decoder best suits your speaker rig).

This means that after all the audio from the individual parts has been mixed together it will be
visualised in 3D and then converted to stereo for monitoring.

On tracks for mono parts that are to be panned, add the following:

e An O3A Panner plugin.

Do NOT use the built-in Reaper stereo panner with O3A!

It is also possible to add azimuth and elevation controls to Reaper on these channels. To do this,
add the panner as above and then use the "Trim" button and cross the "UI" boxes for the azimuth

and elevation controls.
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Parts that are already first order ambisonic B-Format can typically be injected directly without issue,
although processing can help (e.g. the O3A First Order Injector plugin from the O3A Upmixers set,
or the O3A Harpex Upsampler). Of course, other O3A material can be injected directly. FuMa
material needs to be converted using the O3A Injector - FuMa plugin.

2.2.4 Processing O3A streams

Other plugins (for instance the rotation plugin) manipulate the O3A stream. The stream needs to be
in O3A format (for instance by panning) before such processing can be used.

Applying processing to the O3A stream can be confusing at first. We suggest you spend a few

minutes getting familiar with the O3A Visualiser plugin and put visualisers before and after your
processing. You can then see what is going on, which can be really helpful!
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Some plugins have O3A as an input but output something else. In these cases, make sure you only
chain together processors in a combination that make sense. For instance, the O3A Beamer plugin
produces mono which you might want to run through a mono distortion plugin before panning it back
into O3A using the O3A Panner.

2.2.5 Sends

Effect sends can be used in the normal way. Just be careful about which busses are expecting
mono or O3A as input and output and be sure to check your channel counts.

Again, do not use the Reaper panner for the send (leave it set to the centre) or the spatial image will
be damaged. For similar reasons, make sure the project's "Pan Law" (in Project Settings) is set to
0dB, or avoid use of Post-Fade sends.

2.2.6 Mastering
2.2.6.1 Keep Your O3A Master Mix

Keep your Reaper project files and inputs if you like, keep your favourite stereo and 5.1 downmixes
etc. But whatever you do, keep a copy of the 16 channel O3A mix. This may not make a difference
to you now, but when someone asks you for a 22.2 (or other) downmix in a few years time, you will
not need to fake height information from the 5.1 mix, or go searching for a missing file needed by
the original Reaper project. Instead, you will be able to produce the downmix from the ambisonic
B-Format (i.e. O3A) master using whatever tools are in vogue then.

If you have taken the simple approach as described above, probably the easiest way to grab the

O3A mix is simply to switch off the decoder on your Reaper master track, and then use the
"Render..." menu item. You will probably need to set the Channels to "16" by typing the number in
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and use the "Stems (selected tracks)" option rather than what Reaper considers the master mix, in
which case you will also need to have selected your folder track. If you want to check the output,
you can always load it into a new Reaper session and run it through your favourite decoder.

2.2.6.2 Other Mixes

If you want to produce a number of different format outputs from your O3A master (stereo,
headphones, 5.1 etc.) you could use a number of projects that use the O3A master file.

Another option is to place a number of decoders on your decoding/folder track and only switch on
the one you want for the particularly rendering.

However, our preferred option is to send from the O3A master bus to one of a number of separate
decoding tracks which can be freely muted or unmuted. This is the approach taken in the example
Reaper projects provided.

2.2.7 Troubleshooting

If you find plugin libraries are not picked up during Reaper plugin scanning, this can typically be
fixed by backing up any relevant files and settings, removing the relevant libraries from the Reaper
path (either by moving the files or changing the path), restarting Reaper, putting them back, and
restarting Reaper again.
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2.3 Getting Started with Premiere Pro

In Adobe Premiere Pro, as with Reaper, it is essential to make sure that your audio tracks have 16
channels (or more if you are using plugins that need them).

2.3.1 Sequence Settings

In particular, when creating a New Sequence, go to the "Tracks" tab and make the following
changes:

1. The "Master" Track should be set to "Multichannel".

2. The "Number of Channels" should be set to "16", or as many as you need.

3. Each audio "Track Type" that is going to carry O3A audio (or suchlike) should be set to
"Adaptive" or "Adaptive Submix".

—— ™ "
MNew Sequence _— i " ; o ' @J

Sequence Presets Settings

Maste Multichannel

Track Name Track Type Qutput Assignments Pan/Balance Open
Audio 1 Adaptive bt L
Audio 2 Adaptive - -

Audio 3 Adaptive v "L

Premiere Pro includes some VR Sequence Presets that support ambisonics. However, these only
set the number of channels to 4 by default, which is correct for first order ambisonics, but not for
third order. 16 channels are needed by these plugins, so please check the "Number of Channels" as
above, or plugins may not work and spatialisation quality may be seriously compromised.

2.3.2 Importing Audio

When importing audio with many channels, Premiere Pro may place each channel of the audio onto
a different track rather than keeping the spatial mix together. If this happens, find the clip, right click
and select "Modify" and then "Audio Channels..." and do the following before trying again:

1. Set the "Clip Channel Format" to "Adaptive".

2. Check the "Active Channels Per Clip" matches the audio (for instance, 4 for first order
ambisonics or 16 for third order ambisonics).

3. Set the "Number of Audio Clips" to 1.

You can also make this the default behaviour by going into Premiere Pro's "Preferences...", finding
the "Audio" section and setting the "Multichannel Mono Mode" item to "Adaptive".

Copyright 2023 Blue Ripple Sound Limited 8



2.3.3 Compatibility

Our plugins do not work with all versions of Premiere. They do not work with versions prior to v12.1,
or versions from v14.4 to the current version.

The "O3A View Sync" plugin from the O3A View library is not fully compatible with the
current version of Premiere Pro. Necessary VST2 timing information is currently not available in
Premiere, which means that video playback cannot synchronize correctly.

The Premiere list of "Available Plug-Ins" only shows one plugin from each of the plugin libraries, but
they all should be available for use.

Plugin presets are not available in Premiere Pro.

Copyright 2023 Blue Ripple Sound Limited 9



2.4 Getting Started with Pro Tools

This section gives an introduction to use of the AAX version of the O3A plugins with Pro Tools
Ultimate, which was previously known as Pro Tools HD. Ambisonic support has been available in
Pro Tools HD since version 12.8.2. It is also available in Pro Tools Studio, but not Pro Tools Intro or
Artist.

These notes assume you are familiar with Pro Tools already. A number of simple Pro Tools
example projects are included in standard installations, along with simple explanatory text files.

2.4.1 Stem Formats

When effects are used on tracks, Pro Tools takes account of changes in the stem format in use,
which is generally very convenient when working with ambisonics. In particular, effect lists shown
will be appropriate to the current stem format you are using.

For instance, if you have a mono track that you wish to pan to O3A, you will find the insert effect list
includes the O3A Panner (under "Sound Field"). Introducing this effect as an insert will change the
track stem format from this point to third order ambisonics (O3A) automatically. Mono effects can
still be used before the panner, but after panning the effect list will include a different set of plugins
appropriate for a third order ambisonic stream, such as the O3A Visualiser and O3A decoders. If
you decode to stereo, the stem will change to stereo and so on.

2.4.2 Stem Formats that Pro Tools does not support directly

However, Pro Tools does not have direct support for some of the more unusual stem formats used
by some plugins in the Blue Ripple range. Consequently:

e Some of the plugins do not support AAX. For instance, plugins requiring the Hamasaki 22.2
stem format are not included in the AAX version of the plugin libraries.

e Some plugins "misuse” other stem formats with matching channel counts. For instance, the
O3A Decoder - FuMa plugin outputs ambisonics using the FuMa convention, but labels its
output stem format as ordinary ambisonics using the SN3D convention, which is not really
correct. As a result, the Pro Tools effect lists shown will not be correct. Similarly, the O3A
Decoder - IMAX 6.0 plugin outputs audio targeting the IMAX 6.0 layout, but labels its output
stem format as standard 6.0, which does not have exactly the same channel definitions.

Where you are using standard Pro Tools stem formats only, these issues are not relevant. But, if
you are using stem formats that Pro Tools does not support directly, care is needed.

Please see the documentation for each individual plugin for details.

2.4.3 Ambisonic Tracks

Pro Tools stem formats make it very straightforward to organise an ambisonic project. Often, tracks
do not need to be created in special way as simply including an O3A panner or other ambisonic

encoder will result in the track stem format changing automatically, e.g. from mono.

However, if you wish to create an ambisonic track directly, Pro Tools provides simple options on the
track creation screen.
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Mew Tracks >

Like these plugins, Pro Tools normally uses the SN3D/ACN ambisonic format. You can convert from
FuMa to SN3D using the O3A Injector - FuMa plugin.

2.4.4 Organising Projects

A recommended way to organise a project is to route all of your ambisonic material (panned or
otherwise) to a single ambisonic "O3A Master" bus, set to third order ambisonics in much the same
way as tracks (see above).

INSERTS A-E INSERTS A-E INSERTS A-E INSERTS A-E

03 pannerJll * 0w panner Wl * 03 Panner

110

11Q 110
no input ™ noinput ™ noinput ¥
O3 Master | 7l O3A Master | 7 [l O3A Master | T
AUTO AUTO AUTO

. ] k- . .3

4

This gives a convenient place to bring the whole O3A mix together and send it to a number of tracks
for visualisation (e.g. with O3A Visualiser or O3A Flare), metering and decoding for specific output
formats.
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For instance, you might create a "Stereo Decoding" track including the O3A Decoder - Stereo
plugin, so the final stem format is stereo, ready for monitoring. You might also set up a "5.1
Decoding" track in parallel and mute the one you are not using - and so on for other final output
formats.

Effect sends can be used in the normal way and Pro Tools will help you match up the stem formats
in use.
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2.5 Getting Started with Pyramix

This section gives an introduction to use of the VST2 version of the O3A plugins with Pyramix. We
are assuming you know your way around Pyramix already and have configured it to find the VST
plugins. Note that modern Pyramix requires the 64bit version of the plugins.

[B] Pyramix Viirtual Studie by Merging Technolagies - [PyramixProject1 pmx] - X
Project Edit View Clips Cursor and Marks  Markers  Selection  Fade Editor Media Automation Video Workspaces Machines Mo % =R
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2.5.1 Setup

O3A streams are most easily handled using Multi Channel Strips (MCS). When creating these, set
the channel count to 16 (or even more, e.g. for Hamasaki 22.2).

Add Multi Channel Strip Input Strip(s)...

Mumber of Strips To Create; 1

Configure

Mumber of channels per strip: 16 ~
Direct Monitoring

Channels Configuration: | Generic 16 ch (—————

Cancel
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Custom 16 channel mix busses can also be used.

Create General Mixing Bus

Mumber of Busses:

Bus Type:

Channels Mapping:

Mumber of Channels:

R.oom Type:

b ]

@ Mix Bus
l:::l Mix Group

Custom

(®) virtual
() Sized

CI Aux Bus
D Aux Group

] [m]

(") Object Bus

2.5.2 Mixing

Set mix busses to "Router" rather than "Pan" to ensure that the O3A plugins are determining the

panning used.

In Pyramix, plugin user interface dials are set to the VST "linear" style, so drag up and down rather

than around to change them.

Beyond this, plugins can be used much as you would expect!

Copyright 2023 Blue Ripple Sound Limited
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2.6 Audio for Virtual Reality 360 Video

The O3A streams used by these plugins capture a spatial audio scene that can be used for Virtual
Reality (VR) playback. Typically, the audio is delivered to the VR device in a raw ambisonic format
and is rotated using head tracker data before live decoding. This has the effect of modifying the
audio scene to take into account where the user is looking. Because raw ambisonic audio is
delivered to the device, final mixes should not generally be decoded in the studio, except for
monitoring.

O3A streams contain third order SN3D/ACN (AmbiX), which uses 16 channels. This, or a subset of
the channels, is directly compatible with many VR systems.

2.6.1 YouTube 360-Degree Videos

YouTube 360-degree videos can use first order SN3D. To reduce your mix to first order, just take
the first four channels of your 16 channel mix, or use O3A Decoder - O1A.

2.6.2 Google Jump Inspector

Google Jump Inspector can use the third order SN3D audio produced by these plugins directly.

2.6.3 Facebook 360 Video

Facebook 360 videos can use second order SN3D audio, which uses nine channels.

The easiest way to reduce an O3A mix to just nine channels in Reaper is often to set the render
channel count to nine by typing the number 9 into the Channels box.

‘:s Render to File -

Source: | Stems (zelected tracks) “ | Bounds: | Entire project w Prezets

Time bounds
0:00. D00 311115 3:11.115 [v] Tail: {1000 ms

Output
Directany: | D:\Media | Browse...

File name: | MyAmazingMix_SecondOrderSN3D | | Wildeards

Renderto: | D:Media"MyAmazingMix_SecondOrderSMN30 wav | 1file

COptions

Sample rate: | 48000 w |Hz Channe

lse project sample rate for miking and FX/syM

Fullspeed Offline £

1 processing

Resample mode (f needed): | Good (192pt Sinc) e

Once you have a nine channel second order file, this can be encoded using the Facebook FB360
Encoder (v1.3.0 or later). Select format "B-format ambiX 2nd order".
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ENCODER

OUTPUT FORMAT

SPATIAL AUDIO

Select format B-format ambiX 2nd order
From Pro Tools []

Spatial audio file

2.6.4 Rapture3D Universal

The Blue Ripple Sound Rapture3D Universal game/VR engine can render the third order SN3D
audio used by these plugins directly.

2.6.5 Quad Binaural

Quad binaural is an alternative system that does not use raw ambisonic audio. Instead, four
binaural stereo images are used, corresponding to different head orientations (front, left, back and
right). These are mixed together live depending on where the user is looking. This system only
supports one axis of rotation, unlike ambisonics which supports all three.

Quad binaural is generally delivered as four stereo files. To produce these, we recommend use of
the the O3A Decoder - Quad Binaural plugin from the O3A Decoding pack. This will typically give
better final results than rotating the O3A stream and using a more conventional binaural decoder to
generate the Quad Binaural.
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2.7 Spotting A Common Issue

In many DAWs it is easy to forget to set your track or send channel counts to 16 at some point and
end up trying to handle O3A as stereo audio. We certainly do this regularly!

This is such a common problem that it is worth taking a moment to look at what then happens, so
you can spot the issue more quickly:

e Sound positioning becomes vague.

e Sound movement is only to the left and right, with nothing definite in other directions.

e The O3A Visualiser typically shows a vague left or right image, or just one colour. The
left-hand case typically looks something like this:

@‘Jisualis&r 0

o LAIJ[I:I
Brightness Smoothing

0.50

Y

] 1
Contrast

The reason this happens is that O3A needs 16 channels to work properly. If only the first two
channels are present, these happen to be the omnidirectional and left-right ambisonic components,
like in M/S stereo. These are enough to get an approximate sound level to transmit some basic
left/right information, but definitely not the full detail of the soundfield!

So, keep your eyes and ears open and remember that O3A needs 16 channels.
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2.8 Technical Requirements

2.8.1 Operating System
Supported versions of Microsoft Windows are 10 or 11, 64bit Intel.

Supported versions of Apple macOS are 10.14 to 13.5, 64bit Intel or Apple Silicon.

2.8.2 VST Host

The VST plugins require a VST 2 host with shell plugin support.

These plugins do not work with all VST 2 hosts. One reason for this is that the O3A plugins need
large numbers of channels on their input or output busses. Check the individual plugins for the
channel counts they need, but all of the O3A plugins need at least 16 channels on each track, and

some need more. Also, at the time of writing VST 2 shell plugins are not supported in Nuendo or
Cubase.

2.8.3 AAX Host
The AAX plugins require Pro Tools Ultimate or Studio.
2.8.4 PC Hardware

Please check your PC meets the following requirements:

e Intel Core i5 CPU or better, or Apple Silicon.
e 200MB of free disk space.

2.8.5 Permissions

You'll need administrator permissions while installing on Windows. The software probably won't
install properly using a "restricted" account.
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3 Panners

3.1 O3A Panner

Fanner ((view)
@ Y

Elevation

Surface Direction

3.1.1 Host Support

Host Type Support
AAX |Yes
VST2 |Yes
3.1.2 Audio
Channels|Content
Input |1 Mono
Output|16 O3A

3.1.3 Controls

e Azimuth
e Elevation

3.1.4 Description

This O3A panner takes a mono sound and places it in a particular direction in a 3D O3A mix.
There are various versions of this panner plugin, but this is our favourite. This version uses more
screen real estate than the "classic" version but is typically easier to use, particularly if you are just
starting out with this way of doing things.

As well as azimuth and elevation dials, there is a control surface which can be used to visualise the

current direction (indicated by the crosshairs). This direction can also be changed by clicking with
the mouse.
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There are labels on the control surface to help you find left, right, above etc. However, if this still
does not make any sense, you might want to see our page on the O3A Visualiser which lays out its
viewing region in the same way.

3.1.5 View Support

When used with O3A View Sync from the O3A View library, this plugin can be connected to the
separate View or ViewVR applications.

When this option is available, a 'View' button appears at the top right of the plugin's user interface.

@F’Ehner

When this is pressed, the plugin is connected to the View or ViewVR application and is displayed
there.

View Support ViewVR Support

The current direction is shown using a beam and

The current direction is shown using a cross. CrosS

Hold the left mouse button to set the azimuth and

) Hold a VR controller trigger to set the azimuth
elevation.

and elevation.

3.1.6 Controls

3.1.6.1 Controls: Azimuth and Elevation

Azimuth and Elevation control the direction in which the input is placed in the 3D audio scene.
Azimuth is the horizontal angle, between -180 to +180 degrees, measured anticlockwise (left) from
the front. Elevation is a vertical angle between -90 and +90 degrees, measured with positive

upwards and 0 on the horizontal.

For instance, the direction for azimuth +90 and elevation +45 can be found by turning 90 degrees to
the left and then looking up by 45 degrees.

It may help to experiment with the control surface to get used to this way of doing things.
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3.2 O3A Panner - Classic

@F’anner—lﬁlassic (@@

Azimuth Elevation

3.2.1 Host Support

Host Type |[Support
AAX [Yes
VST2 |Yes

3.2.2 Audio

Channels|Content
Input |1 Mono
Output|16 O3A

3.2.3 Controls

e Azimuth
e Elevation

3.2.4 Description
There are various versions of this panner plugin and this is the most "raw" version. Only the

"classic" azimuth/elevation controls are provided, largely to save screen real estate. These are great
if you are used to them; if you are not, you might want to try the standard version.

3.2.5 View Support

When used with O3A View Sync from the O3A View library, this plugin can be connected to the
separate View or ViewVR applications.

When this option is available, a 'View' button appears at the top right of the plugin's user interface.

oy
@F‘enner @ ¥
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When this is pressed, the plugin is connected to the View or ViewVR application and is displayed
there.

View Support ViewVR Support

The current direction is shown using a beam and

The current direction is shown using a cross. Cross

Hold the left mouse button to set the azimuth and

) Hold a VR controller trigger to set the azimuth
elevation.

and elevation.

3.2.6 Controls

3.2.6.1 Controls: Azimuth and Elevation

Azimuth and Elevation control the direction in which the input is placed in the 3D audio scene.
Azimuth is the horizontal angle, between -180 to +180 degrees, measured anticlockwise (left) from
the front. Elevation is a vertical angle between -90 and +90 degrees, measured with positive

upwards and 0 on the horizontal.

For instance, the direction for azimuth +90 and elevation +45 can be found by turning 90 degrees to
the left and then looking up by 45 degrees.

It may help to experiment with t