MUHNCTEPCTBO HayKM 1 Bbiclwero obpasosaHunsa Poccnmckom Peaepannm
depepanbHoe rocyaapcTBEHHOE aBTOHOMHOE
obpa3zoBaTenbHOe yupexaeHune Bbiclero obpasoBaHms
«HO>XXHO-YpanbCkmin rocyfapCTBEHHbIN YHUBEPCUTET
(HaUMOHaNbHbIN NCCNef0BaTENbCKNN YHUBEPCUTET)»

BbiCLuas WwKoia 3NEKTPOHUKN U KOMMNbHOTEPHbIX HayK
Kadeppa «21eKTPOHHbIE BbIUNCAUTENbHbIE MALLUNHbI»

PA3PABOTKA KJIMEHTCKOW YACTWU
CNCTEMBI MO3NMUNOHNPOBAHKA BHY TP
[MPON3BOACTBEHHbBIX NMOMELLEHNI

ABTOp paborTbl:

CrygeHT rpynnbl K3-406
Hecrtepos V1.P.

HayuHbin pykoBoauTeNb:
AoueHT kadp. 5BM

K.T.H. Labypos 1.0.



AKTYaNbHOCTb

|_|O3I/|LI,I/IOHI/IpOBaHVIe MaTePUaJIbHbIX obbekToB BHYTPW
I'IOMGLLI,GHVIIZ — O4HO 13 BO3MOXXHbIX CPeACTB ONTUMAN3aLlnn
NPOM3BOACTBEHHDbIX MPOUECCOB Ha NMpPearnpunaTnn.

[TlporpammHoOe obecneyeHme, NOCTaBaAAEMOE C BbIbBpaHHOM Ha
npeaAnpuATMN CUCTEMOWN, HE yA0BAETBOPAET TpeboBaHMAM
NpeanpuaTmMa-3akasumka, N03ToMy HeobxoaMmo pa3paboTaTb
cobCTBEHHOE NporpaMmMmHoe obecneyeHue.



Llenn n 3agaum BKP

Llenbto BbINyCKHOW KBaAndUKaLMOHHOW paboTbl ABASETCS
npoekTMpoBaHume u paspabotka N0, cooTBeTCTBYOWErO GYHKLUNOHANBbHbIM
TpeboBaHuaMm, npegoctaBaeHHbIM npeanpuatnem OO0 «JCT-YPAS».

B aaHHOM paboTe Obln NOCTaBAEHbI CAeAyOLMeE 3aja4n:
— MPW HaIMYNM aHANIOrOB NPOaHaAn3npPoBaTb UX QYHKLNOHAN;
— BblOpaTb A3blK NPOrpaMMmMpPOBaHUNA, Cpeay 1 MeToabl pa3paboTky;

— Ha ocHoBe T3 1 cbopa AaHHbIX N0 aHanoram cnpoekTnposatb 10,
onucae MoAaynu;
— peannsoBatb QyHKUNOHaNbHYO Bepcuto N0;

— NPOBECTN TeCTUPOBaHME 1 oTaaaky pabouen Bepcum IMO.



O630p aHaNoros

octasasemoe 0O ¢ BbIbpaHHOW NpeanpuaTUEM

D Dashboard - robots management V7.040 ultimate

File Language View Firmware Licenses Help

m] Marvelmind Not found USB connection. Possibly driver not installed. Download and install driver

cuctemon «Marvelmind

Read all Wirite all Write changes Cancel changes
robotics| Download driver - —
CPUID Copy to clipboard 000000 -~
. A Fimware version VD.000
) A Archtecturs NIA
C Max. deviation for case, cm (0. 20000) 40
Max._ condtional deviation, cm (0_20000) 100
Max. triangle deviation. cm (0_20000) B
- Eeriaro s 16 Hz
Power save funciiens disabled
Clear map Hedgehog mode disabled
Dots tmeout, sec Supply vottage, V (3.5.4.2)
Supply curent, A 0.00
Dots size mode Battery capacity, 00
defaut v Coordinates (). X : Y 0.000: 0.000
FE—— Robot speed, m/s (0.0.2.0) 05
time, sec (0.1.10.0) 20
Freeze screen e enabled
Reaktime Player Forward LED's enabled
ickward Forward Lidars
] Vo
F— Max. angle emor, deg (0.1..10.0) 20
‘Stop by rotation, dps (0..255) 2
— Stop by odomelry, x10 ticks /s (0..255) 2
Stop by acceleration, x10 mg (0..255) 2
EKF
Von Standard deviation, m 0.000
Time from rest, hm:s
RSS! from modem, dBm
RSS! to modem, dBm n‘a
Profile General
Radio frequency band "315 MHz"
Carrier frequency, MHz 4334
Radio charnel HO
Device address (1.254) 0
Long time sleep disabled
Window of averaging (0.16) 0
Distance fier (0..16) 8
Max. hedges readout per cycle (1..255) 10
High resolution mode mm) enabled
Detect new devices in frozen mode disabled
Height. m (:320.000..320.000) 0000
Height, m (-320.000..320.000) 0.000
Temperature of air, C (20.60) 2
4 4ays | Megsured temperature,
W == | Update location mode License SW v7.1 requied | ¥
Device 7| [ - Save map Load map Reset Skeep Wake up Time sync Zero IMU
Indoor GPS | [J <0 0O v | |erasemap new  ~ D CTRL | | Deep Defaut
0

Mo plug X: -280.000, V: -57.000 Ototal, Ofailed (0%)




O630p aHasnoros

[locTaBnasiemoe nporpaMmmHoe obecneyeHme He YAOBAETBOPSET
npeanpuaTe No CieayroWmMM KPpUTEPUAM:

— BW3YyasIbHO neperpy>XeHHbl NHTEPDENC;
— HecTabunbHaa paboTta NporpaMMHOro obecrneyeHus;
— OTCYTCTBME MOAYNA aBTOPM3aL MM NOb30BaTeNS;

— HEBO3MO>XHOCTb MHTETPUPOBATb KIIMEHTCKYHO HaCTb
NPUNOXKEHNA B UMEHOLLIMECA MPON3BOACTBEHHbLIE MPOLECCHI.



BbIOOp MHCTPYMEHTOB ANs pa3paboTku

BbicOKOYpOBHEBbLIV A3bIK NporpaMmmupoBaHmsa C# @

Microsoft®

Windows Presentation Foundation — cuctema
NS NET

paspabotkn npuaoxeHnn Windows

Cpepa pa3pabotkm — Microsoft Visual Studio x
2019



TpeboBaHMA K cucteme

— HaCTpOMKa annapaTHOM YacTn CUCTEMbl MO3MLMOHNPOBaHUS MOCPEACTBOM
rpadunyeckoro nHTepdenca cornacHo AOKyMeHTaLuUm CUCTEMbI MO3ULIMOHNPOBAHMS;

— HacTponKa raBHOro ynpasaatowero yctponcresa (Mogem);
— NoJydYeHne gaHHbiXx OT MogemMa 0 XxapaKTepuCTMKax BCEN CUCTEMDbI, €€ COCTOAHUN;
— peannsaymsa BOSMOXHOCTV aBTOPM3aLUM AN KNAUEHTCKNX NPUNOXKEHNN;

— BbIBOJ, fJaHHbIX O TEKYLLMX KOOpAMHaTax 06bekToB B rpadpuryeckom nHtepdenice B
peanbHOM BPEMEHW;

— BbIBOJ, OOBEKTOB Ha rpadnyeckomn KapTe C BO3MOXHOCTbHO 3arpy3nTb M3o6paxkeHne B
KayecTBe njaHa NOMeLLEeHMS;

— NPUNOXKEHWNE AOXKHO BbITh pazpaboTaHo C NCMOAb30BaHNEM YHUDULMPOBAHHOM
nnatpopmbl .NET5.0;

— UMEeTb COBMECTUMOCTb € naathopmammn cemenctea Windows.



ApPXNTEKTYpa peLleHUs

B kauecTBe WabsoHa NPOEKTUPOBAHMA apXUTEKTYPbI MPUIOXKEHUS
ncnonbsyetca natrepH MVVM (Model-View-ViewModel)

View

Komanas:

A

IlpuEazra gasHEER

Y

[paduaecrkuit naTepdefic

]
-

[
o

ViewModel

HD.'I}":IEHH'."_" JaHHEIX

il
]

OoBoETeHHE JaHHEIX

Ceazp MOICIH H NPEOCTAEICHHA

[
F ol

Model

HCHD.‘ILE}'E."\[BI ¢ JaHHEIC




ApPXNTEKTYpa peLleHUs

CTpYKTYPHO NporpaMMHoe obecrneueHmne pa3geneHo Ha cneayrolune
MOZYNW:

— rpaduyecKkmn Moaynb;

— MOZAY/1Ib aBTOPM3aLLMM MOAb30BaTeNS;

— MOZAY/1b HaCTPOUKN MaskoB n Mogaema;

— MOAY/b MHTEPNPETAL N BXOAALLNX NAKETOB;
— NPOrpaMMHbIN NHTEPdenc npuaoxeHns (API).



Peann3sauun

[Mpwn 3anycke nporpaMmmHoOro obecneyeHms Noib3oBaTeb BUAUT OKHO

aBTOpM3aLNM

Username

Password
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Peann3sauun

[naBHOE OKHO

Marvelous GUI

File Map Settings Help

3
+

Modem Settings

Base beacon
X=0Y=0)

Beacon
X=0.¥>00

Location
update rate

Temperature

Movement

g @ Off
Power safe

e @ on

Not connected

Subrmap 1 . Add submap
Delete submap
Freeze Unfreeze Save screenshot
Load floorplan Remove floorplan Fix floorplan
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Peann3sauun

Mogaynb HacTponkn Mogema
BKJKOYaEeT B ceba cneayrowime
HaCTPOWKW:

— HacTpounkn 6a3oBbIX MOAEMOB;

— yacTtoTa obHOBEeHUA
MEeCTOMOJIOXKEHNS;

— TemMrepaTtypa OKpy>KaroLLen
cpeabl;
— PEXMM BbICOKOW TOYHOCTW;

— 3KOHOMMUA 3apsasa Mogema.

Base beacon
(X=0Y¥=0)

Eeacon
(X=0Y=0)

Location
update rate

Temperature
High resclution

maode (mm) D off
Movement

filtering (D Off
Power safe

o @D off
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Peann3sauun

Moaynb HaCTPONKN MasKOB
BKJIFOUAET B cebsa cneaytouime
HaCTPOWKMW:

— NAEHTUDUNKALMOHHbBIM HOMEP
MasKa;

— CKOPOCTb Nnepejayn AaHHbIX Mo
nHrepodency UART,

— butpewur,
— YyacToTa, NCNOoAb3yemMas B MasiKe,;
— KOOpPAWHATbI MasiKa;

— NPUHAANEXHOCTb K MOAMHOXECTBY
MasikOB Ha KapTe;

— CTaTyC, ABNAETCA N JAaHHbIL MaskK
noaBv>HbIM (hedge) nan ctatnyHbIm.

ID
UART baudrate
Radio profile
Radic band
Coord, XY

Submap

Hedge @ Off

Wake up Sleep

Reset
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Peann3sauun

Boibop n3obpaxkeHms B KayecTBe MnjaaHa NoMeLeHus

Marvelous GUI

File Map Settings Help

Select ture Base beacon
Select a picture (%X=0Y=0)
Beacon

4 B > ™isPC 5 Desktop » nnan nomeerin
[%=0Y>0)
Location

+ Organize v \ ?
update rate

# Quick access Temperature
-_———
High resolution @ ¢
mode (mm)
Movement
e @D off

nnanjpg nnan.png

Power safe
e @ o

Submap . Add submap
File nam:
Delete submap
Freeze Unfreeze Save screenshot
Load floorplan Remove floorplan Fix floorplan

ot connected | Firmware version: V0.000 | X: 0.000,
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Peann3sauun

Boibop n3obpaxkeHms B Ka4ecTBe MnjaaHa NoMeLeHuns

File Map Settings Help

$ Modem Settings

Base beacon
(X=0.Yy=0)

Beacon
(X=0¥>0)
+ Location

update rate

Temperature
1 High resoluti
igh resolution
| o oy @ Off
| J Movement
] 4 |5 { filtering @ off

Power safe
e @D or

‘ |
I 111 1.1

r Submap 1 . Add submap

Delete submap

Freeze Unfreeze Save screenshot

Load floorplan Remove floorplan Fix floorplan

status: Not connected = Firmware ve
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TecTnpoBaHue

OTobpaxkeHne HaCTPOeK NP YCTaHOBIEHUWN CBA3W C CEPBEPHOWN YacTbto

B.?s:e be.acc\:n 001 Beacon 1
(¥=0.¥=0) Beacon 2
Beacon 0x02 Beacon 3
H=0v>0 Beacon 4
Location 1 - .
update rate Radio profile
Temperature | 22 Radio band
High resclution
mode (mm) m On Coord, XY
Movement
filtering @ Off Submap

Power safe
e @ e @ on

Wake up Sleep Reset



TecTnpoBaHue

OTobpakeHne MaskoB B rpadpmnueckom moayne

File Map Settings Help

Modem Settings
‘%. Base beacon

X=0Y=0) 01
Beacon 002

(=0¥>0)
+ Location

update rate

Temperature | 22
| N High resolution gy
| I mode (mm) on
Movement
g @ off
Pover safe
e @D off

My

Add submap

I L T -

® ol i o

Delete submap

Freeze Unfreeze Save screenshot

Load floorplan Remove floorplan Fix floorplan

Connection status: Connected Firmware version:




TecTnpoBaHue

Moaynb HacTpoukM 4 Maska

Beacon 4
ID 4
UART baudrate | 500000
Radio profile | 150 kbps
Radic band 915 MHz
Coord, XY 14786; 681

Subrnap Submap 1

Hedge m On

Wake up Sleep

Reset
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3aKjiroyeHune

B pamkax BbINyCKHOW KBaandukaumoHHOW paboTbl bbiia
pa3paboTaHa KAMEHTCKasa YacTb MPOrpaMMHOro obecrneyeHmnsa CUCTEMb
NO3MLMOHNPOBAHWA B MPON3BOACTBEHHbIX MOMELLLEHUAX.

PaspaboTaHHOe nporpammHoe obecrneyeHnsa COOTBETCTBYET
TpeboBaHnA NpeanpunATNA 3aka3umka. KnmeHTckoe npuaoxXeHue,
yCTaHOBWB CBA3b C CEPBEPHON YaCTbtO, MO3BOSET MOAb30BATENO
OTCNIEXMBATb KOOPAMHATbI MaskoB, 3arpy>katb njaH NOMeLLeHNA B
KayecTBe POHa, COOTHOCUTb MasKM C MAAHOM U OTCAEXMBATb UX
NOJIOXKEHME B peasibHOM BPEMEHUN, HAacTpanBaTb UX U

B3aMMOZAENCTBOBATb C annapaTHOM YacTbkO CUCTEMBI
NO3NLMOHUPOBAHUA.
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Cnacmnbo 3a BHUMaHue!



