EHEPTMMHO NMPOEKTUPAHE HA
ONTUYHA BE3}KUNYHA
KOMYHUKAUMOHHA CUCTEMA

(FREE SPACE OPTICS)

Llen Ha ynpa)XHeHUeTo:

v’ 3ano3HaBaHe C OCHOBHUTE npobaemu npwu
npegaBaHeTo Ha MHbOPMaLUUA B OTKPUTU
NPeHOCHM cpeau U  NPUHUUNUTE Ha
NPoeKTUpaHe Ha TaKbB TUM ONTUYHMU
KOMYHUKaLUMOHHU CUCTEMMN.
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NMPNITOMREHWE HA OBKC:
BPb3KA 3EMA-3EMHA
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NMPNITOMREHWE HA OBKC:
BPb3KA Bb34YX-3EMHA

https://www.youtube.com/watch?v=8tV3AnopzL8

Facebook launches its unmanned solar-powered internet
service provider

Mark Zuckerberg released a video showing off Facebook's
Aquila unmanned solar-powered aircraft, which will beam
the internet into remote parts of the world.
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Facebook launches its unmanned sdar-powered intemet servic.mp4


https://www.youtube.com/watch?v=8tV3AnopzL8
https://www.youtube.com/watch?v=8tV3AnopzL8
Facebook launches its unmanned solar-powered internet servic.mp4

NMPNITOMREHWE HA OBKC:
BPb3KA 3EMA-KOCMOC-3EMHA

https://www.youtube.com/watch?v=Vd4Mg9WwcRE

ESA employs 130 ton satellite dishes, dispersed in key areas all over the
world to monitor the skies for transmissions. They boost faint signals
from spacecraft and in reverse create high energy transmissions to relay
commands.
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Communicating With Deep Space - How It Works Video.mp4


Communicating With Deep Space - How It Works Video.mp4
https://www.youtube.com/watch?v=Vd4Mg9WwcRE
https://www.youtube.com/watch?v=Vd4Mg9WwcRE

MPEAMMCTBA U HEAOCTATbLM
HA OBKC

NMPEOUMCTBA:

1.

BUCOKa CKOpPOCT, Cbmamepumma ¢
ONTNYHO B/1aKHO.

bbp30 nsrpaxkaaHe.

MoHTa) Ha ygobHo mAacTo Ao
nposopeu,.

TpyaHO pasnonaraHe Ha
NoACNYLWBALLO YCTPOMCTBO Ha
NbTA HA CUrHana.

BAn3KO pa3nosioXKeHn cuctemm

MoOraT aa paboTAT Ha e4HaKBa
AbMXKMHA Ha BbAHATA.

He ce usnckKkea nnueH3snpaHe.

Hama nHTepdepeHuma mexay
N3TOYHULMTE HA CUTHAMN.

MobunHOCT Ha cucTemara.

HEQOCTATbLM:

[MpAKa BUOAUMOCT meXxXay
CTaHUuuuTe.

XnapomeTteopuTe npean3BuKeaT
BMCOKa CTeneH Ha 3aTUXBaHe Ha
CUrHanuTe.

AtmocdepaTta e HeeaHOPOAHA
cpeda CbC CNYyYaeH XxapakTep.

Bubpaunmte Ha mexaHUYHUTE
KOHCTPYKLUWU N crpaauTte BoaAaT
0o bnyxaoaeHe Ha AbYa OKOJO
NPUEeMHMKA.
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EHEPITMEH BAJTAHC
HA OBKRC

Brora [dB] =
PB [dB] > BroraL [dB] B o [dB] + B mocorrs [dB] T
+Bromerens [dB] + Brgazes [dB]



EHEPTUNHW 3ATYBEN B ATMOC®HEPATA

[MPN OBRC
4 h
PB[dB]> B, [dB]=
KOE®PULMUEHT HA
BOHTHKA [dB] T BATMOC(DEPA [dB] T EKCTUHKUUA
+Brovereus [dB] + Brpseps [dB] \_

BATMOC@EPA [d B] =10

g (e(“ez[km]) )




EHEPTUNHW 3ATYBEN B ATMOC®HEPATA
MPUN OBKC

BATMOCCDEPA [dB] 10 a Z km

ETEOPOI'IOI'VI‘-IHA AANEYHUHA
HA BUAUMOCT
1/3

3 91 /ﬂd[ﬂm]\_OSSS m[km
o =
) Sm[km]\ 0,55 )




EHEPFI/IVIHI/I 3AI'YBI/I OT TEOMETPUATA
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OUBEPITEHUWA HA U3MNPATEHWUA CHOTI JIBHN U
N3HYNCNABAHE HA NMPOEKUUNATA MY NMPU NMPUEMHUWKA

Small Angle Approximation:
Angle (in milliradians)® Range (km) = Spot Size (1m)
e Divergence angle |
1 mrad : e 1 {“
—-— L=1Kkm -
Transmitter Receiver

ds [m|=6|mrad |z[km]




OUBEPITEHUWA HA U3MNPATEHWUA CHOTI JIBHN U
N3HYNCNABAHE HA NMPOEKUUNATA MY NMPU NMPUEMHUWKA

2 circle: 360° (degrees) = 2m radians
3%. 1 radian = 57° (degrees)
< 1 milliradian = 0.001 rad = 0.057° (degree)
80 M radians = 0.00008 rad = 0.0046° (degree) (satellite)

Range =R =1000 m =1 km

S it S , 2.5m
e / 2.5 mrad divergence U
Lt Communicaion Syséen V 1 mrad divergence @

STRV-2 Satellite 80 prad divergence O

«—>
8 cm



CTABUJTHOCT HA BPB3KATA INPU OBRC
MO OTHOLWWEHWE HATEOMETPUATA

Wide angle ‘
i !li

High geometric loss. .. ...good link stability.

Narrow angle

Tx] ‘é{. @/QJ

. . .poor link stability.




