CankT-leTepbyprckuii rocysapcTBeHHbIA YHUBEPCUMTET

Kadpegpa cncremHoro nporpammupoBaHus

Pa3spaboTka Beb-npunoxeHns Oas yaaneHHoOro KOHTPOss
becnnNoTHOro fleTaTeNbLHOro annapaTa

ABTop: Makees Bnagncnas Jmutpuesny, 17.610-mm
HayuHbiii pykoBoguTens: K.T.H., gou. Jluteuros HO.B.
KoHcynbtaHT: rex. gupektop OO0 “CK3" Mumeros A.A.
PeuensenT: rnaeubiii cneunannct 000 “CK3" Crenanos [.H.

CankT-leTepbyprekuii rocyfapcTBeHHbIN yHUBEPCUTET
Kadbeppa cuctemHoro nporpammuposaHus
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Beenexne

YMAVLINK

MICRO AIR VEHICLE COMMUNICATION PROTOCOL
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Cyuiectsytowne HCY

Windows — GNU/Linux — MacOS — Android — iOS — Onboard

MissionPlanner o/ X v X X X
APM Planner 2.0 \/ v v X X X
MavProxy v X X X X
QGroundControl s/ v v v Vv X
XX X v XX
MavPilot 1.4 X X X X V X
SidePilot X X X X v X
AndroPilot X X X v X X
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CoreCVS

¥ master cmake ~  corecvs / application
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[NlocTaHoBKa 3aa4dn

Llenbto pabotbl siBnsieTcst paspaborka uHterpuposarHoro ¢ CoreCVS
Beb-npunoxenus ans Embedded Linux, cnocobHoro obecneyunts
YOANEHHbIA KOHTPOJIb HaZ BECNUNOTHBIM JIeTaTeNbHbBIM annapaTomM.
3apaun:

@ N3yunTb aHanorn pns BbisiBAeHNs PyHKUMOHANBHBIX TpeboBaHuii

N3yunTte npotokon MavLink

MNpoaHanusnposaTh Beb-hpelimeopkmu 1 BoIbpaTh Haubonee
noaxoasLmii

PaspaboTaTe npoTtoTun Beb-nNpuIoKeHus

MNpoBecTu anpobauuto NONYUNBLIErOCS MPUIIOKEHUS
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|/|3yL|eH|/|e dHaJIOros

@ JluTtepaTypa
» G. Natarajan: Ground control stations for unmanned air vehicles
» Jia Zeng: System Framework and Standards of Ground Control Station
of Unmanned Aircraft System
» Marques M. M.: Standard interfaces of UAV control system (UCS) for
NATO UAV interoperability

e HCVY

» QGroundControl
» Mission Planner
» APM Planner 2.0
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DyHKUMOHANbHbIE TPeDOBAHMS

@ 3arpyska njaHa mMuccum
o [lony4yeHne gaHHbIX Nonéta

o [lepesnava komaHg ynpaeieHus
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DyHKUMOHANbHbIE TPeDOBAHMS

e 3arpyska naaHa muccuu
@ [lonyyeHne gaHHbIX nonéra

o [lepesnava komaHg ynpaeieHus
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DyHKUMOHaNbHbIE TpeboBaHMS

@ 3arpyska niaHa Muccuu
o [MonyyeHmne pgaHHbIX Nonéra

o [lepesnava komaHg ynpaeieHus

10.0m 10.0
50.0 m 0.0
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DyHKUMOHaNbHbIE TpeboBaHMS

@ 3arpyska niaHa Muccuu
@ [lonyyeHne gaHHbIX nonéra

o I'Iepe,qaqa KOMaHpA ynpasieHus
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Mavlink

Heart Beat (1hz)

System 1D 255

Component ID: 1

ACK System ID: 1

Component ID: 1

N306paxeHne nz gokymentaumm k ArduPilot
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AHanus Beb-dppeiimBopKoB
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Peannzauyns- texHonorunu
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Peanusayus- apxutekTypa

«component»
| | |
«component» «component» «component»
Properties Map Camera
' H «component»
<<use>> : MissionPlanner
Property H
+name: string «component» \"fcqmponent» «compongnr»
- H Menu MissionController Waypoint
+userControlled: boolean

+value: number “<<use>>-

Position

+latitude: number
+longitude: number
+altitude: number

Bnagucnas Makees (CM6ry) Beb-npunoxenue gns koHtpons BMJIA 14 wons 2021r. 14 /18



Peanusayusi- cepsepHas 4acTb

MavLink Library

<<use>>

Module

HttpServer

MavLinkModule

ResourceModule

ImageListModule
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Peannsaunsa- nonb3oBaTenbckuii nHTepdeiic
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Anpobauus

CPU%  Target

o x1 ﬁ 0.28%
& x1 (&) 236%
® <10%
amx10 ﬁ 0.77%
& x10 [ 4+78%
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PesynbTathl

@ l13yyeHbl aHanorn n BbisiBAEHbI PyHKLMOHAIbHbIE TpeboBaHMs
@ l13yyeH npotokon MavLink

o [NpoaHanusnposaHsl Beb-ppelimBopkM 1 BoibpaH Hanbonee
noaxoAsiLL WA

@ PaspabotaH npotoTun Beb-npunoxeHus

o I'IpOBep,eHa anpo6aL|,V|$| NONYHNBLLUETOCA NPUNOXKEHNA
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