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When it  comes to selecting a 360° camera, you
wil l  not ice that there are a lot of different
options. There are different brands l ike Insta360°,
GoPro,  KanDao, Ricoh, Vuze… and they often offer
different models.  This makes it  diff icult  to choose
a 360° camera that suits al l  your purposes.
Therefore,  the central question - especial ly in the
context of higher education - is:  What do you
want to use the 360° camera for? Do you want to
focus on 360° photography, 360° videos, or both?
Is the sound of high qual i ty important to you? Wil l
you use the camera often in the same location,  or
does it  need to be mobile? 
In the end, i t  mainly depends on the educational
scenario you would l ike to support .  The fol lowing
section gives an overview of the most important
aspects to take into consideration when buying
360° video cameras for your higher education
inst itut ion.

Selecting a 360° camera





VUZE XR 3D 180

AND 360 VR

€399

INSTA360 ONEX2

€469

GOPRO MAX

€513

RICOH THETA Z1

€1.099

KANDAO OBSIDIAN

GO

€1.850

Price
he f i rst thing you might think of ,  and what we
recommend as one of the f i rst cr i ter ia to consider in
your search, is the price. We have to be real ist ic and
admit that a camera of €1000 is not necessary,  i f  a
camera of €450 can offer what you need for your
purpose. But also that there is s imply not always a large
budget avai lable for the purchase of a 360° camera.
Therefore,  determine in advance the maximum price that
you can or are prepared to spend. To give you an idea
of the prices of a 360° camera, we offer an overview of a
selected number of 360° cameras in Table 1 .

Table 1. Overview of a number of 360° cameras and their prices.

* These prices were last checked on 02/06/2021.



In general ,  you can get started with a
budget of around €400 - €500. This is
the entry-level for a robust 360°
camera offer ing al l  options needed to
produce a ful ly functional 360° video.
There are offer ings from al l  major
camera vendors,  for example,  GoPro,
Insta360, and Ricoh.
Start ing with € 1000 you wi l l  enter the
more advanced and special ized 360°
cameras. For example,  the KanDao
Obsidian Go is a professional 360°
camera integrating 6 synced high-
qual ity wide-angle f isheye lenses. Also,
the Ricoh Theta Z1 uses a very large
image sensor ,  which is of advantage for
360°-photography.
The SEPA360 Project Team recommends
start ing with a camera in the area of €
400 - € 500.



Resolution
The term resolut ion is often used, but i t  is not always clear what i t
exactly means. There is frequently the confusion that resolut ion is the
only thing that determines the qual i ty of your footage, but that is not
entirely true. Resolut ion is the number of pixels in your image. With 360°
cameras, i t  is about l ight sensors that capture l ight .  Thus,  there is
ult imately one l ight sensor per pixel in your f inal image. This is
important to know, because the greater the number of pixels ,  the more
detai led the image can be. For example,  i f  we talk about a resolut ion of
1920 x 1080 pixels ,  this means that there are 1920 pixels horizontal ly next
to each other and 1080 pixels vert ical ly above and below each other.  In
total ,  there are 2,073,600 pixels in the image in this example.

This may sound abstract ,  but think of the example of a puzzle.  You
might have a puzzle with 20 puzzle pieces in width and 10 puzzle pieces
in length (20x10). This means that this puzzle consists of 200 puzzle
pieces. Now suppose you have the same puzzle ,  but this puzzle is made
with 80 puzzle pieces in width and 40 puzzle pieces in length (80x40).
So this puzzle is made of 3200 puzzle pieces,  which means that much
more detai l  can be added. 



Another example that you can test yourself  is working with graph paper.
Suppose you have two paper sheets of equal s ize,  but on one sheet there are
10x10 squares and on the other sheet there are 20x20 squares. You wi l l  see
that i f  you want to draw a circle on both papers,  you can do so in more detai l
on the sheet with 20x20 squares (see Figure 1).  This is the same principle as
with the 360° camera. The more pixels you have in your f inal footage, the
more l ight sensors your f inal footage has, so the more detai led your image
can be. Note that we again say 'can’  be ,  because the qual i ty of your footage
depends on more aspects than just the resolut ion.

Figure 1. comparison of circles drawn on graph paper with the same

dimensions but different resolutions.






 Standard Definit ion (SD): 720 x 576
 High Definit ion (HD): 1280 x 720
 Ful l  HD: 1920 x 1080
 2K Quad HD (QHD): 2560 x 1440
 4K Ultra HD: 3840 x 2160
 8K Ultra HD: 7680 x 4320

In practice,  resolut ions are expressed with
a shortened name or a label ,  s imply
because it  is not convenient to talk about
resolut ions l ike 1280 x 720 or 3840 x 2160.
The number of pixels in width and length
for the same label can sometimes differ ,
but usual ly these numbers are used:

You may notice that at one point there are
references to 2K,  4K and 8K. This is
because for the labels higher than Ful l  HD,
we refer roughly to the width dimension.



I In regards to 360° video one needs to be aware
of the actual dimension of such a 360° video. A 4K
recording from a 360° camera wi l l  for example
result in a video with the dimension of 3840x1920
pixels (Camera reference: Ricoh Theta V). As you
can see in comparison to the l ist above the f inal
resolut ion may differ s l ight ly .

A second point to consider is the perceived image
qual ity of 360° video recordings. Depending on
the scenarios you would l ike to support at your
higher education inst i tut ion a lower resolut ion
(e.g.:  Ful l  HD or 2K) or a higher resolut ion (e.g.:
4K and above) is needed. For example,  i f  you
need to be able to identify gestures and facial
expressions in a video (e.g.:  for purposes of
teacher education) then we highly recommend
going with a 360° camera support ing a 4K
resolut ion or higher.



As just described, resolut ion is not the only thing that wi l l  determine the qual i ty of
your image. There are several aspects responsible for this ,  and FPS is one of
them. FPS stands for frames per second. This refers to the number of images your
360° camera takes every second, and then st i tches them together.  Because it  is
by pasting al l  these images together that you get a video. The higher your FPS,
the smoother your image wi l l  be. When it  comes to recording in 360°,  we
recommend going for a camera that can capture images of at least 30 FPS. 

The f igure below serves as an i l lustrat ion,  to compare for example 12 FPS with 6
FPS. You can see that at 6 FPS,  the car wi l l  be shown very choppy in a video,
whereas at 12 FPS i t  wi l l  be sl ight ly smoother.

Frames per second (FPS)

Figure 2. Comparison of Frames Per Second






The amount of memory avai lable to the 360° video camera
determines how much footage can be stored. A 360° video
camera can have a certain amount of memory in two ways:
through a f ixed amount of internal memory (e.g.:  f lash storage)
or through an external memory card (e.g.:  SD card) placed in
the camera. The advantage of a f ixed amount of internal
memory is that you no longer need to buy an addit ional memory
card. On the other hand, this has the disadvantage that i t  is not
possible to expand the f ixed amount of memory. When the
maximum memory capacity is reached, one can therefore no
longer record footage unti l  memory capacity is freed up.

Memory capacity

The use of an external memory card, which is
most common, offers the possibi l i ty to choose the
amount of memory capacity yourself .  Even when
the maximum memory capacity is reached, one
can simply replace it  with another memory card.
This al lows the recording of the footage to
continue, without the obl igation to continuously
free up memory capacity.



When purchasing a memory card, there are a number of things to
take into account.  F irst of al l ,  check which type of memory card is
suitable for your 360° video camera. In most cases,  this wi l l  be the
common micro SD. Then also look at the number of memory cards
required for the 360° camera, as this can vary from device to device.
For example,  the Samsung Gear360 camera only needs one memory
card, whi le the KanDao Obsidian Go needs a separate memory card
for each lens. Since this camera has six lenses,  i t  requires six
memory cards,  as shown in F igure 2.

 Figure 3. KanDao Obsidian Go






Now that i t  is clear which type and how many
memory cards the 360° video camera needs,
there is st i l l  a choice to be made in the wide
range of memory cards. Here i t  is advisable to
look at the maximum memory capacity of the
360° camera, the writ ing speed of the memory
card and f inal ly the reading speed of the
memory card.

Before looking at the writ ing and reading speed
of the memory card, i t  is advisable to check
what the maximum memory capacity of the
camera is .  The Samsung Gear360 for example,
has a maximum memory capacity of 200 GB. So,
i f  one would use a memory card with a capacity
of 256 GB, this could cause problems with
saving your footage. So always choose a
memory card smaller than or equal to the
maximum memory capacity of the 360° video
camera.



Then one can look at the writ ing and reading speed of the memory card.

The writ ing speed refers to the speed at which the footage is transferred

to the memory card. The reading speed provides information about the

speed at which the material is viewed on the camera itself  or how fast

the camera can transfer the material to ,  for example,  a computer.

However ,  there is no unambiguous answer to the question of which

speeds are the best.  I t  is general ly recommended to use a high-

performance high-speed class SD card such as an UHS-I V30 speed

class or UHS-I I  Class 10.  

The most important aspect of a memory card remains the memory

capacity.  As a reference, Table 1  i l lustrates the size differences between

a Ful lHD and a 4K 360° video recording from a Ricoh Theta V. Aiming for

memory capacit ies of more than 20 GB is highly recommended. 

https://en.wikipedia.org/wiki/SD_card#Video_Speed_Class
https://en.wikipedia.org/wiki/SD_card#Video_Speed_Class


Table 1: Comparing Video Data Size (Camera: Ricoh Theta V)









A battery is used to power the 360° video camera. Depending on the camera one

buys,  there wi l l  be a f ixed bui l t-in battery or replaceable battery.  Which variant

to choose depends mainly on the purpose of use. Choosing a camera with a

replaceable battery offers the possibi l i ty to provide yourself  with extra batter ies.

When the battery is not charged or when it  is empty after f i lming footage, i t  is

possible to replace it  with a spare battery.

Also keep in mind that battery l i fe differs ,  just l ike with al l  tradit ional digital

cameras. I t  is therefore advisable to always look at the suggested battery l i fe ,

which is usual ly placed among the specif ications of the 360° video camera. Here,

information wi l l  be offered about the t ime the camera can record, with a ful ly

charged battery.

Battery capacity



However ,  i t  is important to take this t ime with a

grain of salt ,  as i t  represents ideal condit ions. In

practice,  you wi l l  soon be f i lming for a number of

minutes,  because you might want to test whether

your 360° camera is in the r ight posit ion,  whether

there is enough l ight ,  or whether there are any

disruptive elements present.  For example,  the

Insta360 ONE X 's specif ications state that i t  can

record for 60 minutes in 5.7K at 30 FPS or 4K at 50

FPS, whereas in real i ty ,  i t  wi l l  be less than 60

minutes (see f igure 3).

Figure 4. Battery specifications Insta360 ONE X









A regular 360° video recording may last a few minutes when test ing

out the camera or playing around with i ts features. However ,  bear in

mind that there are l imitat ions in terms of how LONG you can record

into one dedicated video data f i le .  Therefore,  check beforehand what

the maximum time per recording is for your preferred camera (if  this

appl ies to you). You might be thinking to yourself :  maximum

recording t ime? Surely that is just unti l  the battery runs out or unti l

your memory is ful l? 

Maximum Time Per Recording



Well ,  yes and no. The reason for this is that in order to maintain f i le size

compatibi l i ty some camera vendors have appl ied recording t ime l imitat ions.

This is mainly due to the fact that 360° videos can become very large.

Depending on the f i le system you are using there are certain l imitat ions. A f i le

system formatted in FAT32 wi l l  have a maximum fi le size l imit of 4GB. This ,

however ,  can be al leviated by using an SD card formatted in FAT64 (exFAT or

FAT64); the f i le size l imitat ion is 16EB (Exabyte). The Insta360 One X wi l l  al low

you to record continuously ,  however ,  i t  wi l l  save the result ing f i les in segments

of 30 – 90 minutes depending on your sett ing (see the detai led table here).

The Ricoh Theta V also appl ies a recording length l imitat ion of 5 – 25 minutes

(one can change between these sett ings via the smartphone app). So,  in this

case, i f  you as an inst i tut ion wi l l  design learning scenarios where there wi l l  be

30-minute recordings, the camera wi l l  stop after 25 minutes. For the remaining

5 minutes,  you wi l l  have to activate i t  again. Again,  this depends on the camera

vendor (in this example i t  was a Ricoh Theta V) and your specif ics about the

learning scenarios being produced at your inst i tut ions. 

https://www.insta360.com/support/supportcourse?post_id=13039


Perhaps the most important question one

should ask oneself is ‘What can the 360°

video camera do and what not ,  so I  know it

offers the features I  need for my goal(s)?’

Here we give an overview of the possibi l i t ies

a 360° video camera may offer .  P lease note

that this is not an exhaustive overview. New

developments happen every day, making it

impossible to l ist al l  the possibi l i t ies.  That is

why we have chosen to display the most

common ones. Which possibi l i t ies the 360°

video camera should have, depends on

personal use.

Features



360°-photos: most 360° cameras

offer the possibi l i ty to take 360°-

photos. Note that the image

resolut ion of the 360° photograph

wil l  mostly be even higher than the

video resolut ion. As an example the

Insta360 ONE X wi l l  shoot st i l l

images with a resolut ion of 6080 x

3040 pixels (6K) and wi l l  shoot

video with a maximum resolut ion of

5760 x 2880@30fps 

360°-photo loops: The abi l i ty to set

the 360° video camera to

automatical ly take a 360° photo

every desired number of seconds;

360°-videos: the abi l i ty to record

360° videos;

Time lapse: the abi l i ty to record fewer

images per unit of t ime, which

ult imately results in an accelerated

movie. For example,  one can put the

camera in front of a f lower that is st i l l

c losed and leave the camera unti l  the

f lower is open. This al lows you to play

the opening of the f lower in a video of ,

for example 3 minutes,  instead of the

ful l  t ime the f lower needed to open;

Timer: the recording of the footage

only starts after the set t ime. This has

the advantage that you yourself  for

example,  st i l l  have 10 seconds to

disappear from the shot ,  i f  you do not

want to be on the footage;



Bui l t-in microphone: there is already a microphone in the 360° video

camera, which records the sound. Look at the way the microphone is

incorporated in the 360° camera. I t  may be bui l t-in on one side, but the

Insta360 ONE X2 for example has a microphone on each side. This

ensures that the sound is recorded with the same qual ity from each

side and prevents the sound from not being equal ly clear from each

side. In practice,  this is usual ly not a real problem because you are

usual ly standing close to the 360° camera. I f  you are further away from

the camera, i t  is recommended to work with a microphone;



Streaming: there are options avai lable to tap into streaming services,

which al low you to start a l ive stream that  can also be shown l ive on

Facebook or YouTube for example;

Waterproof: some cameras offer waterproof housing, so i t  is not

damaged internal ly by water;

Stabi l izat ion: most cameras have a bui l t-in feature,  which stabi l izes the

footage. This ensures that there is no or l imited vibration in the image,

for example when wind hits the camera. When there is too much

vibration,  this wi l l  st i l l  be noticeable in the recording, but for example

sl ight movements due to a l i t t le wind wi l l  be corrected;



Platform Compatibi l i ty:  not al l  360° video cameras

are compatible with MacOS, Windows, Android and

iOS. Always check this ,  to prevent the camera from

not being compatible with the operating system of

your computer or smartphone.

No ‘st i tching’  required: the abi l i ty to immediately

get a 360° video that has already been st i tched

by the camera itself  or through the appl ication.

Note however that this might possibly have a

negative impact on the qual i ty of the footage;



User-fr iendliness



I t  is important that the camera is easy to use. That ’s

why a number of aspects are l isted here,  which can

come in handy:

The size of the 360° camera: you can quickly put the Insta360

ONE X2 for example in your bag, whi le the Kandao Obsidian Go is

too big for this .  Also in the use of the camera, a smaller 360°

camera often works a l i t t le easier ,  because you can simply hold

it  with one hand whi le you place it  on a tr ipod with your other

hand. With the larger KanDao for example,  this is sometimes a

bit of a chal lenge when you are alone. 

Indication l ights or messages: they are often obvious,  but not

always present.  I t  is always handy to get an indication in one

way or another when your battery is low, the memory is ful l  or

you simply want to know if  the camera is recording or not.



Application: because not every 360° camera has a

preview screen, you don't  always know if  your camera is

posit ioned correctly or i f  the l ight ing is as you want i t  to

be. Therefore,  i t  is always handy to have a mobile

appl ication with which you can fol low the footage l ive.

Take a look on YouTube and explore how these apps work

in order to get an overview. Each vendor wi l l  offer i ts own

dedicated app, which is mostly compatible with Android

and iOS. We can assure you that sometimes a very

simple design is used, whereas with some appl ications

you real ly have to look up how everything works.

Digital dashboard or screen: this shows you

the l ive footage, which is real ly handy.

Suppose you can't  work with the app because

of problems with bluetooth or WiFi ,  then it 's

always handy that you can get a l ive view of

your recording on this screen.



Designing scenarios for 360° videos



Before moving on to f i lming, i t  is important to prepare the

recording thoroughly.  Since every context is different ,  the

need and purpose wi l l  also be different.  Therefore,  we

recommend start ing with analysing your own context and

drawing up a storyboard. In this chapter ,  we wi l l  pay attention

to the substantive and preparatory aspects you need to

consider and prepare. At the end of this document we also

offer a template to help you design your own scenarios.



Goals
Start by analyzing your goals ,  i .e .  asking yourself  the question of

what you want to achieve? An important ref lect ion to make

right away is whether 360° is the r ight tool for this .  For example,

some aspects can also be perfectly captured with a regular

tradit ional camera, which means that you do not have to go

through al l  the steps of a 360° video. The added value of the

360° video format must therefore be strongly emphasized. I f

learning tools are only used because they are attractive,  they

wil l  quickly lose their added value. 

Focusing on your goals wi l l  also make it  clear what role

the 360° video wi l l  or can play. For example,  you may

want to include al l  of the goals in the 360° video, so that

it  contains the entire lesson. However ,  this wi l l  not

always be possible ,  so the 360° video could also be a

part of your lesson. By focusing on this from the

beginning, you wi l l  know immediately which specif ic

goals need to be covered in the 360° video.



Type of video content

L inked to your goals ,  you can think about the type of 360°

video content you need. To help you with this ,  we advise

you to work with the three types of 360° video content

which has been defined in the l i terature: 

 Environment/natural phenomenon: in this case, the

content of the 360° video consists of environments

and/or natural phenomena such as a volcano or

mountains;

1 .

2 .  Situation with spontaneous, human behavior: In contrast to the f i rst

type of 360° video content ,  there are also people present here who

exhibit  spontaneous behavior .  They are not the point of interest but

add value to the authenticity of the f i lmed content.  Think of examples

such as f i lming a laboratory to give students the f i rst exploration of

this environment,  where a number of laboratory staff walk around.



3. Demonstrat ion: Here,  the content of the video focuses on specif ic
actions,  operations,  or procedures performed by an expert or
machine. The demonstrat ion of this specif ic process is central to
this type of 360° video.

Based on this typology, you can determine what k ind of content
should be present in your 360° video.



Now that you have determined what your goals are
within the 360° video and what type of content you
need, i t  is t ime to further tai lor this to the target
audience. Start by defining them and then describing
their characterist ics.  Think about the fol lowing:

Target group

Foreknowledge: The foreknowledge of your
target audience wi l l  inf luence the amount
of content you have to f i lm. I f ,  for example,
your target group has no prior knowledge
of your objective,  you wi l l  have to f i lm and
explain a lot more. I f  your target group
already has strong prior knowledge, you
can tai lor the f i lming to this and
immediately focus on the important
content aspects.



Level of experience with 360° videos and Virtual Real i ty
(VR): To what extent does the target group have
experience with 360° videos and VR? This wi l l  determine
to what extent you wi l l  have to prepare and introduce
this.  I f  users have no prior knowledge or experience, we
recommend making a short demo 360° video in which
you explain how it  works.  This wi l l  give them t ime to get
used to the virtual environment,  al lowing them to focus
on the content you wi l l  present later in your video.

Size of the target group: I t  is essential to know how
many part icipants your target group consists of .
Especial ly i f  you want to work with VR headsets,  we
recommend you to start with a l imited number of
people and gradual ly expand. This wi l l  give you t ime to
gain experience, before you drown in the mult i tude of
questions you are bound to get.



Depending on the above mentioned aspects,  you can think about
the way you are going to implement the 360° video lessons. You
mainly have choices regarding the way you want to show the 360°
video lessons and the way you want to set this up.

I f  we f i rst look at the way you can view the 360° video lesson, there
are two main possibi l i t ies ,  each with a number of variat ions:

Implementation





Viewing the 360° video lesson on the laptop or computer screen. 1 .

a.    Each student has his/her own laptop/desktop and thus his/her own screen;

b.  Only the teacher has a laptop/desktop on which the 360° video lesson is
played, but this is connected via the beamer,  for example,  to the large board at
the front of the classroom;



a. Each student has his/her own
laptop/desktop and PC VR headset;

2.  Viewing the 360° video lesson using a PC VR headset.

b.  Only the teacher has a laptop/ desktop and a PC
VR headset which is also connected to the big board
at the front of the classroom. For example,  one
student can go through the 360° video lesson with
the VR headset ,  whi le the rest of the class fol lows
along on the large screen. This is possible because
the perspective that the person with the VR headset
is looking at is shown l ive on the computer screen.



On the other hand, there are also various possibi l i t ies in
the way you want to set up the 360° video lessons:

Figure 5. Possibilities for implementing a 360° video lesson






Now that you have f inished analysing your context ,  you can
move on to storyboarding or designing your 360° video lesson. 

Storyboarding



To start with,  we recommend you think about the framework of
your 360° recording. By framework,  we refer to the way in which
you wi l l  organize the 360° recording. Especial ly i f  i t  is the f i rst
t ime that you are going to make a 360° recording, we
recommend that you make a simple sketch of the location
where you are going to f i lm. This al lows you to think about the
location(s) where you wi l l  place the 360° camera. An example
is shown in F igure 6,  where the purple dot represents the
location of the 360° camera. Here,  the structures in green, being
3D printers ,  were the subject of the 360° video.



Figure 6. Sketch of recording location



Although we can't  give you a one-size-f its-al l  answer on where to
place the 360° camera, as al l  environments and contexts are
different ,  we recommend not posit ioning the camera too close to a
wall .  Especial ly when you want to watch this 360° video with a VR
headset ,  you might be confused when you suddenly seem to be
standing against the wal l .  I f  possible ,  place the 360° camera as
central ly as possible in the area where you want to record. Keep in
mind that this is only appl icable i f  al l  points of interest are st i l l  in
view. I f  they are too far away from the 360° camera, i t  is better to
place the 360° camera closer.



Now that you have a better idea about how to organize the 360°
recording, i t  is t ime to think about the content you want to offer
within the 360° video in the function of your goal .  As mentioned
earl ier ,  by sett ing clear goals ,  you can think about the layout of
your recording. So should you provide an introduction,  core
acquisit ion,  core processing, and conclusion within the
recording, or only specif ic parts such as knowledge acquisit ion?

Once you have this clear ,  you can think about the actual
content to be explained and/ or shown in the 360° recording.
Especial ly the f i rst t ime, we recommend that you write this down
completely or at least in summary form, as this wi l l  make you
think further on these content aspects.  Whi le writ ing this down,
you can also make a note of the enrichment material  you need.
For example,  you may want to add addit ional photos or videos
to the 360° video, but in that case, i t  is also useful to know in
advance that you st i l l  need to make them.



Once the recording has been prepared, this forms the basis for
effectively gett ing started with the 360° video camera. So it  is already
clear what needs to be present on the footage, but not yet how to
ensure that the video is recorded correctly .  Since the most eff icient and
effective way to do this wi l l  always differ from situation to situation,  we
offer an overview of our lessons learned:

Fi lming a 360° video

I t  might sound very obvious,  but f i rst of al l  i t  is
important to get some experience with your 360° video
camera. So try to experiment a bit  with the 360° video
camera beforehand, so i t  becomes clear how it  works
and what the results are.

I f  you want to enrich your 360° video with the Vivista software,  we
recommend that you set your camera to record in 4K. Another option is to
f i lm in a higher resolut ion,  but when st i tching and edit ing your footage,
save it  in 4K resolut ion. We have learned that Vivista works smoothly with
footage up to 4K. However ,  you can always use footage with a higher
resolut ion,  but then the footage may stutter or not run as smoothly as i t
should.



We recommend that you always place
your 360° camera on a tr ipod. When
watching a 360° video, i t  is very
disturbing i f  the recording is not stable
and moves constantly (especial ly when
recording outdoors or in windy
surroundings). This can also cause
people to experience 's imulator sickness' ,
which means that people watching the
360° video lesson with a VR headset may
become unwel l .  So always work with a
tr ipod to ensure stable footage. However ,
take into account the connection piece
to place the 360° camera on the tr ipod.
Usual ly ,  a standard screw size is used,
but this is not the case (e.g. GoPro
devices).



Preferably place the 360° video camera at eye level (±1m70),
which wi l l  contr ibute to the authenticity and representativeness
of the footage. When viewing the 360° video lesson, this wi l l
also feel most natural to the user.

Just as with a tradit ional 2D video, i t  is also important in a 360° video
to take the l ight ing of the environment into account.  I f  there is a lack of
l ight ,  there is a r isk that the colors wi l l  be recorded less brightly and/or
that haze wi l l  be present in the footage. When f i lming in a bui lding or
room, one can often play with the l ight ing by switching the l ights on or
off .  However ,  when one chooses to shoot outside, the sun is the only
l ight source. Therefore,  i t  is important to take the weather forecast into
account and the t ime at which the recording wi l l  take place. For
example,  there wi l l  be more sunl ight around noon than in the evening. A
disadvantage of a 360° video camera is that you always f i lm against
the sun. Ideal ly ,  you can place the 360° camera in a spot where there is
a l i t t le shade, whi le the rest of the surroundings are provided with direct
sunl ight.  This wi l l  ensure that the surroundings have enough l ight ,  but
you avoid having direct rays of sunl ight in your footage.



Avoid that the transit ion between the
different lenses  runs through central
objects ,  otherwise they may become
blurred because they are in the
st itching l ine of the footage. Depending
on the 360° video camera used, this
may or may not be highly vis ible.  This
can be prevented by focusing one of
the lenses central ly to the most
important viewing perspective,  so that
this is not affected by st i tching.



I f  you are working with people who are
giving explanations or i f  specif ic sounds
have to be present in the footage, check
with a short test that everything is clearly
audible.  I f  you cannot posit ion the 360°
camera suff icient ly close to the source of
the sound, you can choose to work with a
pricking microphone. You can add the
recording made with this to your footage
afterwards. The Insta360 ONE X2 for
example,  has four microphones bui l t  into
the camera, so that the sound can be
recorded qual i tat ively from al l  s ides. So
always check how many microphones
your 360° camera has and where they
are located. I f  you have a speaker who
stays at a f ixed point ,  i t  is advisable to
posit ion the 360° camera so that the
microphone is facing the speaker



After shooting the 360° footage, you need to st i tch i t .  S ince every 360°
camera has several lenses,  you have several recordings. St i tching is the
process of st icking together the images of the corresponding lens
images. This way, you end up with one video f i le ,  in which al l
perspectives are combined so that you can see the entire 360°
environment.  F igure 9 shows what i t  would look l ike i f  you opened a shot
without st i tching it ,  whi le F igure 10 shows what i t  would look l ike i f  you
stitched the footage.

Stitching and edit ing a 360° video

Figure 9. 360° recording with two lenses that are not stitched






Before the footage can be st i tched and edited, the footage must be
present on the laptop/computer.  I f  the 360° camera has a f ixed
amount of memory,  there wi l l  be a USB cable to connect the 360°
camera to the laptop/computer.  This makes it  possible to transfer the
footage from one device to another.  I f  the 360° camera uses external
memory cards (usual ly a micro SD card), i t  is possible to use a card
reader.  In this case, one should insert the memory card into the card
reader and then connect i t  to the laptop/computer.  

Figure 10. 360° recording with two lenses that are stitched.



Once the footage is on the laptop/computer ,  you can almost start
st i tching. The only thing you st i l l  need is the camera specif ic
software. Every 360° camera has its own software that you can
download for free on the website of your camera model or brand.
You always need the camera specif ic software because it
recognizes the footage from the corresponding 360° cameras and
wil l  therefore automatical ly start st i tching. 

Once you have the camera specif ic software,  you can simply
select your footage and drop it  into the software. The software
may need some t ime depending on the amount and size of the
footage, but after that you wi l l  be able to view the footage as a
360° f i le .  I f  you save these f i les ,  they are st i tched and you can also
view them in other software. Think for example about the VLC
media player ,  in which you can also view these st i tched 360°
recordings in a 360° format. Thus,  after st i tching, you do not have
to use the camera specif ic software every t ime again to view the
fi les in 360°.  Once st i tched, you have one video f i le that contains
the ful l  360° recording. 



In addit ion,  within the camera-specif ic software there is usual ly the
possibi l i ty to perform a number of edits.  However ,  the edit ing
possibi l i t ies here are usual ly rather l imited, such as shortening the
video or in some cases the possibi l i ty of placing a logo over the
tr ipod (see Figure 1 1).

I f  you want more options for edit ing the video, you could consider Adobe
Premiere Pro for example. In addit ion to cutt ing and tr imming, you can also
add t i t les to your video, blur persons or objects ,  mute the audio of certain
parts or just add extra audio to certain t ime cl ips. . .

Figure 11. Placing a logo over the tripod with the camera-specific software ‘Insta360 Studio’



After st i tching and possibly edit ing your images, you can enrich
them with the Vivista software. The Vivista software consists of
two parts: the Vivista-Editor and the Vivista-Player.  The Editor has
the function of enriching st i tched 360° videos, whi le the Player
serves to view these enriched 360° videos. 

Vivista



The f i rst thing to do is to start working with the Editor ,  which
you can download for free via this l ink
https://github.com/Saticmotion/Vivista/releases. When
instal l ing the software,  you may get a message in the form of
"your PC is being protected" .  You get this message because
Vivista has not yet been downloaded in suff icient quantity to
pass the threshold for i t  to be considered safe. To continue
with the instal lat ion,  you should cl ick on 'more information' ,
after which you wi l l  be given the opportunity to instal l  the
software.

Vivista-Editor: enriching the 360° video



Another important note is that your computer needs certain
minimum specif ications to work smoothly with the Vivista
software. These specif ications are l isted in Table 1  for your
reference.

Table 2. Vivista minimum specifications






Once you have instal led the editor and have your st i tched 360° video,
you can actual ly start working with i t  r ight away. When you open the
editor ,  you wi l l  see a screen l ike F igure 12.  Here you can cl ick on 'New' to
create a new project and give i t  a name. When you then cl ick on 'open' ,
you can browse through your documents to select your st i tched 360°
video and it  wi l l  automatical ly open in the editor .



When the 360° video opens in the Vivista Editor ,  you immediately
see a number of elements that are present.  F igure 13 describes the
functions of these elements.

Figure 13 Function of the various elements in the Vivista-Editor.



To add interaction points yourself ,  s imply left-cl ick on the location where you
want to place the interaction point .  This wi l l  open a window with an overview
of the different interaction points.  When you have chosen a point ,  you can
add a tag, a t i t le ,  and content.  A Tag wi l l  ensure that you can structure the
interaction points in the 360° video, making it  immediately clear to the users
what a certain interaction point wi l l  expect from them. There are three pre-
programmed tags: Instruction,  Information, and test .  But you can also add
extra interaction points yourself  by cl icking on 'Tags'  in the top left-hand
corner.  Once you are done with the interaction point ,  you can cl ick on 'done' ,
after which it  wi l l  be added to the 360° video. The process of adding an
interaction point is shown in F igure 14.



Figure 14. Adding interaction points






As you can also see in F igure 14,  the interaction
point 'chapter l ink '  has the message: 'No
chapters avai lable.  Chapter manager is
avai lable on the top menu' .  Al l  interaction points
work in the same way, but chapters is an
exception. I f  you choose to add chapters to the
360° video, you must f i rst create them in the
chapter manager.  To do this ,  you need to cl ick
on 'chapters '  in the top left-hand corner ,  as you
can see in F igure 13.  Then you can cl ick on
chapter manager and a new screen wi l l  appear.
Here you can add a t i t le and descript ion for the
chapter you want to create. When you cl ick on
the plus icon, i t  wi l l  be added and you can
indicate to which t ime fragment i t  should be
l inked (see picture 15). After this ,  the message at
the interaction point 'chapter l ink '  wi l l  disappear
and you wi l l  see the chapters you have added in
the chapter manager.

When you have f inished adding interaction points ,  just save the
project in the top left corner after which you can close it .



When you have enriched the st i tched 360° video in the Editor ,  you
can view it  in the Player.  Al l  v ideos in your Editor are
automatical ly synchronised with the Player.  This means that new
projects or adjustments to exist ing projects ,  are immediately
vis ible and adjusted in the Player.

Vivista-Player: watching the 360° video lesson

As mentioned earl ier ,  you can view the enriched 360° video in the
Player in two ways: on the screen of your laptop/computer or
with a PC VR headset.  



I f  you choose to view the enhanced 360° video with a PC VR
headset ,  there is an addit ional step, as you need SteamVR for
this .  This is because SteamVR wi l l  be running in the background
to connect the headset to the Vivista software. We have
documented how to set this up, as wel l  as how to connect a PC
VR headset to your computer ,  in step-by-step plans for specif ic
VR headsets.  The l inks below wi l l  take you straight to the step-
by-step plans for four different PC VR headsets:

I f  you choose to view the enriched 360° video on the
laptop/computer screen, you can get started r ight away. Al l
you have to do is open the Vivista player and cl ick on the
desired video in the menu. The video wi l l  open automatical ly
and you wi l l  be able to start learning r ight away.



● Oculus Rift :  https://manual .v iv ista.net/wp-
content/uploads/2020/11/Connect_Oculus_Rift_to_Vivista.pdf
● Oculus Rift  S: https://manual .v iv ista.net/wp-
content/uploads/2020/11/Connect_Oculus_Rift_S_to_Vivista.pdf
● Oculus Quest: https://manual .v iv ista.net/wp-
content/uploads/2020/11/Connect_Oculus_Quest_to_Vivista.pdf
● HTC Vive Cosmos: https://manual .v iv ista.net/wp-
content/uploads/2021/06/Connect_HTC_Vive_cosmos_to_Vivista.pdf


