EPV

Set up your FPV system
quickly and easily!
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SYSTEMS

Note

Montiors come in a variety of sizes and
configuraﬁons. You can get a dedicated
monitor for your FPV or rely on your phone or
tablet. If you are get a dedicated monitor, you
of course get more flexibility and a better FPV

experience

THE VIEWING GEAR :
MONITORS AND FPV
GOGGLES

Monitors are exfreme\y useful in a variety of situations where gogg|es fall short.
For exomp\e, if you want to frame a shot for aerial phofogropl’my, you need to
know where your drone is and have situational awareness. Unless you have a
spotter, this is impossib|e with gogg|es as fhey comp|e+e|y hondicop you in ferms
of situational awareness. Here's what to keep in mind while purchosmg monitors:

Screen size and resolution

Viewing angle : Wider the better

Make sure it is non blue screen

Antenna boy : \deo”y, the monitor should have the copobihfy to mount two different
antennas at the same fime. As we shall see in the subsequent sections, different types
of antennas have different strengths and weaknesses. You need to be able to harness
the strength of both types.

DVR copobﬂﬁy :DVR copobﬂijry is the obi|i+y to record the ﬂight This allows for a
‘backup footage” of your flight. It is especially useful if you have crashed your craft
crashed somewhere. The backup footage is then for example, immensely valuable in
Findmg out where it crashed, moking it easier fo recover your craft.

Storage capacity : Higher the better

Sun protection copobi\iﬁes are a BIG bonus.

Continued on the next page:
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SYSTEMS

If you want full immersion, go for the FPV goggles instead of a monitor. Here
are some speciﬁco’rions you need to keep in mind:

Resolution: Higher the resolution, the better. Keep in mind that the camera
should also be high resolution for this effect to be noticed.

Field of view (FO\/): Lorger the field of view, the more immersive experience
you get. If you look inside an FPV gogg|e that has a |orge field of view, you'H
find the screen closer to the eye. Higher end models like the Fatshark Dominator
HDV?2 has an FOV spec of 50 degrees, giving a reo”y immersive experience.

Screen aspect ratio: Some FPV gogg|es like the Fatshark Dominator V3 comes
with an aspect ratio of 16:9 (which is great if you are an aerial photographer
pi|ofing someﬂwmg like the DJI Phantom) while other goog\es come with a 4:3
aspect rafio. It is important that it matches with the camera or else everyH’wing in
the video will look shrunken down. Most board cameras support 4:3 aspect ratio,
so if you are p|onmng to get a Dominator V3, best match it with a camera that

supports a 16:9.

IPD (Inter pupillary distance): This factor is really important so do not overlook
this, especially if you are getting a cheaper FPV goggle that doesn't have an
adjustable IPD. We all have eyes that are spoced differenﬂy so there is no one
size fits all. With an adjustable IPD, you can adjust the FPV gogg|e to fit the
spacing of your eyes. Especio”y if you are considering a gogg|e that doesn't

come with this feature, it is important fo try it out before purchosmg it.

DVR: DVR copobih’r\/ is the obi\ier to record the ﬂighf in the gogg|es in a Micro
SD card that is placed inside the goggle. This allows for a "backup footage” of
your Hight It is espedo“y useful if you have crashed your craft crashed
somewhere. The bockup foomge is then for exomp|e, immense|y valuable in
Finding out where it crashed, moking it easier to recover your craft.

Head Jrrocl<ir1g: Head frocking is a feature that'l increase your immersion
experience. |t ‘tracks’ the motion of your head and make the camera on-board to
move occording|\/. Talk about “bemg one” with your craft!

FPV antenna, modularity and range: Yet another consideration to keep in mind
is the type of the FPV receiver antenna and whether or not the gogg|e has a
modular receiver boy. Some gogg|es like the Fatshark Dominator V3 and HDV?2
do not come with a receiver but it has a modular receiver looy, meaning you
can attach a variety of different (suppor’red) antennas to the gogg|es while

others may not come with this feature.

Vent fan - whether or not the gogg\e comes with a vent fan, which is important
to counter- act ‘fogging' during summer and winter.

HDMI Port

Overall quo|i+y of the build
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SYSTEMS

Note

Video transmitters and receivers are the ones
that ul‘[ima‘[ely decide the upper limits of your
FPV video quqlity, no matter what qualify
camera you have. For example, you could buy
a 1000 TVL camera and still be limited to the
specificctﬁons provided by the transmitter and
receiver of your FPV setup. Same goes for
resolution.

FPV CAMERAS

Obvious|y, any FPV system needs a camera. This is what captures what your
drone sees, which is then transmitted to your viewing device (monitor or
gogg|es) via a transmitter. There are a variety of different options here but we'll
c\ossh(y the cameras into two main types - Dedicated FPV cameras and other
cameras (|ike GoPro).

Here are some of the considerations you must keep in mind while picking a dedicated

FP\/ camera:

CMOS vs CCD: Cmosc cameras are cheaper, but offer less in terms of quality. If you
want the best quohfy in \ighf, go for a CCD camera. One experiment you can do to
check the difference is to let both cameras point slightly to a bright enough sky. With
CCD cameras, you'H notice that the vision of the ground remains infact. With the CMOS
however, the ground tends to go black.

Light handling: Most cameras work well when the sun is up and the sky is clear.
However, different cameras have different |Igh+ |'10no||mg copobih’ries in low |igh+
conditions (think c|ouc|y doys) and high \ithr conditions. CCD cameras oquperForm
CMOS in terms of \ig|'1+ hondhng. You should do your due dihgence and research what
cameras have the best light handling capabilities for your particular purpose. Make sure
that the camera you get also has IR block (infra red b|ocl<mg) copobﬂiﬁes so it also
functions in high |igH conditions opfimo”y, if that is what you want. If you want better
per{ormonce in low |igh+ conditions, get a camera without IR blocks. CMOS cameras

per{orm well in low \ithr conditions.

Continued on the next page:
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Consider getting wide 0ng|e lens: For a few extra bucks, you could get a wide
ong\e lens for the camera you purchose and have a whole difference experience

ﬂ\/mg. If you are ﬂ\/mg multirotor drones then this is going fo be reo”y important.

\/oH'oge : Make sure that the boH‘er\/ you use matches the voH‘oge limits on your
camera. Foﬂing to do so can be disastrous (speokmg from experience!)A If you
0|oso|u’re|y need to use a bcﬁ’rery with higher voHoge rating, use a regu\cﬁor and
step it down.
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Note

With circular polqrized antennas, you get two
versions - Iigh‘[ handed circular polarizeol and
left handed. If you use right handed antenna
on your transmitter, use a righ‘[ handed
antenna on your receiver as well. If you are
ﬂying with a friend and he or she is going to
ﬂy his/her craft near you, then it would be
best if ‘[hey used the version that you are not
using to minimize interference.

ANTENNA

FPV antennas come in different shopes and sizes. Here, we'll look at the two
main types of antennas and the benefits of using each.

Linear antennas: Linear po|orizec| antennas shoot out information in a errcﬂgh’r pcd'h.
These are ideal for sending signo\s over reo“y |ong distances. However, if your craft is
flying through objects, the signal that the antenna sends is going to bounce back. Linear
antennas are poor equipped to handle these bounces causing "muﬁ—po% interference”.
If you use linear antennas other than for |ong distances in reo“y open areas, you are

going to get messed up, disturbed doub|e-imoges on your video.

Circular po|crized antennas: With circular po\orized antennas, there is no mu|+i—po+h
interference. The signo” is sent in concentric circles (either clockwise or anti-clockwise) and
when it hits any object and returns, it comes back in circles that rotate in the other
direction cancelling it out with the signals that are sent by the antenna.

This is W|'wy you see circular po|orizeo| antennas bemg used in FPV racing and obstacle

course ﬂighf. They are ideal for short distance, clear image unhindered by objects.
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Note

Never power up your video transmitter
without hqving the antenna plugged in. The
exception to this is if the transmitter comes
with the Q]Dih‘[y to toggle transmission on or

off.
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VIDEO TRANSMITTERS

VIDEO LINK BANDS

Lega|i+y: Before you decide on what band you want to set your video to, you need tfo
know if it is |ego| in your counfry. Check your local laws for what Frequendes you are
allowed to use. You migh+ also need a radio license for tapping into certain bands,

depending on where you are.

The different ‘Frequencies, power and penetrating power: There are four different
frequency bands used for FPV - 900 Mhz, 1.2 or 1.3 Ghz, 2.4 and 5.8 Ghz. 900Mhz
setup will have the best penetrating power, meaning objects around you will not cause
that much inferference. Also, it will enable you to go |onger distance with less power
consumption.

That means that if you buy a 900 Mhz transmitter with o lot of power, it will give you
the best results. However, you have to be careful with high power transmitters if you are
ﬂying with others because there will be interference. "Video bleed” is HigHy unideal and is
the reason Why hig|’1 power transmitters are banned from FPV racing events. Mony
transmitters come with the option of switching power.

The ther you go up in terms of Frequency, the less penetrating power it will have and
the more power it will need to consume to enable \ong distance FPV. However, the
drawback with lower frequency setup is that the antennas tend to be very large. There is
also a pofenﬁcd for interference with your transmitter with the 12 Ghz and 1.3 Ghz setup,
but this can be solved with using a filter.

With many RTF drones, you get the 5.8 Ghz FPV out of the box. This is because most
government laws recommend the use of this band. Moreover, the 5.8Ghz will cause little
to no interference with your transmitter. Also, users do not have to get a radio license.
The 2.4 Ghz is used the least because this is the frequency that your drone transmitter

taps info. If the video link uses the same Frequency, there will be interference.
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SMA VS RPSMA

The connector on the video transmitter (the one that you connect antenna to)
comes in two different version - SMA or RPSMA where RP stands for reverse
polarization. Most transmitters come in the SMA version, but you have to
nevertheless make sure that the connector on your fransmitter comp|emen+s the
antenna. With SMA, the transmitter will have the female end while with
RPSMA, it will have the male end.

Also note that if your transmitter comes with an extended SMA/RPSMA
connector, then it is going to be better for durobihfy. Otherwise, you may have

to build an extension on your own

AUDIO

Some video transmitters come with a built-in microphone while others do not. If
you want to record every’rhing downlink and use on|y a dedicated FPV camera
without a built-in microphone, then this feature mighf come in hondy.

Other types of video transmitters come with the obi|i+y to connect the audio
fransmission to the camera (which will have the built-in microphone) via a wire.

BANDS

The more bands your video transmitter is copcb|e of tapping into, the better. If
the transmitter comes with a “race” band, then it is a bigger bonus because the
{requencies are more spreod out. This is a huge p|us if you are going to Hy with
your friends. .
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