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PED®EPAT

[TosicHIOBaJIbHA 3aMUCKA JI0 TUTIIIOMHOI KBaidikariitHoi poboTn OakanaBpa:

121 c., 2 Tabx., 35 puc., 3 nox., 11 mxepen.

MOBIJIbHUH 3ACTOCYHOK, HAJIALIITYBAHHA,
KBAJIPOKOIITEP, TIOJIbOTHUM KOHTPOJIEP, JAVA, ANDROID, USB,
MSP

OO’exT JAOCHIKEHHS — HAJAIITyBaHHS TIOJBOTHOTO  KOHTPOJEpa
KBaIPOKONTEPA B MOJHLOBUX YMOBaX.

[Ipeamer nocmikKeHHST — MOOUTBHUN 3aCTOCYHOK /Ui HaJlallTyBaHHSA
MOJILOTHOTO KOHTPOJIEpa.

Mera pobGotu — po3poOKa 3aCTOCYHKY IS B3aEMOJII MOOUIBHOTO
NpUCTpOI0 Ha 6a3i omepaiiiiHoi cucteMu Android 3 MOJBOTHUM KOHTPOJIEPOM
KBaJIPOKOIITEPA.

Marepianu, METOAM Ta TEXHIYHI 3acoOu: cepemoBuie po3pooku Android
Studio, MoOLIBEHUI TenedoH C omepaiiiiHoo cuctemoro Android, MOILOTHUM
KOHTpOJIEP KBaIPOKOITEpa 3 MporpamMHor0 mporuBkoro Betaflight.

Pesynbratu: po3po0ieHO 3aCTOCYHOK i MOOUIbHUX TeledoHIB 3
onepailiiHoro cucteMoro Android ayisi HanamITyBaHHS MOJBOTHOTO KOHTpOJEpa
KBQIPOKONITEPA B TMOJILOBUX YMOBAax 3a JIOMOMOTOIO 3’€HAHHS uepe3 iHTepdeiic
USB.

BucHoBku: po3po0iieHO MOO1TLHUN 3aCTOCYHOK SIKMH J03BOJISIE TIKIIOYUTH
MOJTLOTHUN KOHTPOJIEP KBAJAPOKONTEPa A0 MOOLITHLHOTO TeneOoHy IS MOAATBIIOTO
HaJTaIITyBaHHSI.

[amy3p  BUKOpPHCTaHHS:  MOXE  BUKOPHCTOBYBATHCS  OMEPATOPOM

KBaIPOKONTEPA JIsl HAJIAIITYBaHHS MOJIbOTHOTO KOHTPOJIepa B Oy Ab-IKOMY MICIIi.



ABSTRACT

Explanatory note to the diploma qualifying work of the bachelor: 121 pages,

2 tables, 35 figures, 3 appendixes, 11 sources.

MOBILE APPLICATION, SETTINGS, QUADCOPTER, FLIGHT
CONTROLLER, JAVA, ANDROID, USB, MSP

The object of work is the process of changing the flight controller’s settings
of a quadcopter.

The subject of research is a mobile application to set up a quadcopter’s flight
controller.

The purpose of the work is to develop an application for the interaction of a
mobile device based on Android operating system with a flight controller of a
quadcopter.

Materials, methods and tools: Android Studio development environment,
mobile phone with Android operating system, quadcopter flight controller with
Betaflight firmware.

Results: The application was developed for mobile phones with Android
operating system to configure a quadcopter’s flight controller in a field using a
USB connection.

Conclusions: developed a mobile application that allows users to connect a
flight controller of a quadcopter to a mobile phone for further configuration.

Scope of using: can be used by a quadcopter operator to configure a flight

controller anywhere.
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INEPEJIIK CKOPOYEHb TA YMOBHHUX IIO3HAK

[TIK — IlepcoHanbHuil KOMI'IOTEP

IDE — Integrated development environment (IHTerpoBane cepeoBHUILe
PO3pOOKH)

Android —OnmepartiiiHa cucteMa, 1o po3pootoeTbest kommnaniero Google

Java — MoBa nporpamyBaHHsi, po3po0itoeThes KoMmmaniero Oracle

XML — Extensible Markup Language

USB — Universal Serial Bus

Betaflight — I[IpommBka aJ1st MOJILOTHOTO KOHTPOJIEPY

Betaflight Configurator — IIporpama a1 HanamTyBaHHS MPOLUIUBKU
Betaflight Ha nepconaabHOMY KOMITHOTEDI

FPV — First person view (Bu BiJ IepIIoi 0cOOM)

MSP — Multiwii Serial Protocol

PID — Proportional-Integral-Derivative controller

ESC — Electronic Speed Control

GPS — Global Positioning System

CLI — Command line interface



BCTYII

B noBcskaeHHOMY JKUTTI BCE YaCTIIIe MOKHA 3YCTPITH PI3HOTO TUITY APOHH.
HalinonyispHIIIUMU € J1Tar0yl MyJbTUPOTOPHI IPOHH, a 3 HUX — KBaJPOKONTEP
(apoH 3 4 poropamn).

KBagpokonTepy IMPOKO  3aCTOCOBYIOTbCS — JJIA  BIJCO3HOMKH — Ta
kaptorpadiunoi po3Biaku. Ille oaHa, BiTHOCHO HOBa cdepa BUKOPUCTAHHS
KBaJPOKONTEPIB — TMEPErOHU Ha JpoHax 3a jpornomoror texHosorii FPV (First
Person View, 3 aHr1. - BUJI BiJ] IEPIIOi 0OCOOM).

TunoBuit KBaIPOKONTEP CKIAIAETHCS 3 TAKUX OCHOBHUX KOMITOHEHTIB: paMa
(kopriyc), MOTOpH, NPOIEIEPHU, PEryasiTopu OOEpPTIB MOTOpa, aKyMyJSTOpHA
Oatapes, paliio ImpuiiMau ymOpaBiiHHA, Kamepa Ta Bifgeomnepeaanay. llle omnum,
HaWTOJIOBHIIIIUM, KOMIIOHECHTOM € IOJbOTHUH KOHTpOoJep. [1oJboTHHIA KOHTpOJIEp
npuiiMae CUTHal BiJl pajionpuiiMaya, oOpoOIoe HOro pi3HUMHU AIrOPUTMAaMHU,
BpPaxoBYIOUH TMOKa3HWKH BOYJOBAaHMX B HBOTO JATYHKiB, Ta Tepelae CUTHAI Ha
peryisTopu 00epTiB JIsl OJAIBIIOT0 KEPYBAHHS MOTOPAMH.

IcHyto GaraTo pi3HMX BUPOOHMKIB MOJBOTHUX KOHTPOJEPIB, Taki sk Matek,
Flyduino, Diatone, iFlight, Emax Ta iHmi.

[TonbOTHUN KOHTPOJEP MA€ MporpamMHe 3a0e3MeUeHHsT — IMPOIIUBKY (aHTII.
Firmware). OcnoBaumu npomuBkamu € Betaflight, iNav, KISS. KoxHna 3 Hux mae
0araTto HaJamTyBaHb, Ta OKPEME MPOTpaMHE 3a0€3MEUYEHHS ISl TIEPCOHATBHOTO
komm'totepa (nani - 1K) ang ynpaeninaam HumMu. OJHAK AOBOJI YaCTO BUHUKAE
HEOOX1HICTh 3MIHUTH JI€SIKI HaJallITyBaHHs O€3M0CEepPEHBO Mepe]l MOJIbOTOM —
HAIpUKIaa, B 1o, ae HeMae goctyiy g0 [IK. Tomy tema 1iei po6otu € po3podxa
OpPOrpaMHOro 3a0e3MeyeHHsT y BUIISIAI  3aCTOCYHKY Il HaJjallTyBaHHS
MOJILOTHOTO KOHTpOJIepa KBaJAPOKONTEpPa.

Ha BuGip Oyno B3aro nmpommuBky Betaflight, sk nHailimomynsphimry cepen

MUIOTIB, IO NPUIMAIOTh Y4acTh Y MeperoHax Ha JApOHax.
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1 AHAJII3 IPEJMETHOI OBJIACTI

1.1 Heo0xigHicTh MOOLIBHOIO 3aCTOCYHKY

[IpeameToM aHamizy JAaHOi pOOOTH € TOJLOTHUN KOHTpoJep ApoHy. [pon
Moxe matu 4 (quadcopter), 6 (hexacopter) abo 8 (octocopter) moTopiB. Hagami
posrisaatucs Oyae BapiaHT JpoHY 3 4 MOTOpaMH — KBaAPOKOMTEP, 3 TMPOIIUBKOIO
Betaflight.

KBaapokonrep (puc. 1.1) mig ynpasninaam npoumuBku — Betaflight — e
JPOH HEBEIUKOT0 PO3MIpy, epeBaxkHO BiJ 65 10 300 MM iaMeTpy MiXK MOTOpaMH
(aHayor po3Maxy KpuJj y JIiTaka).

[IpommBka Betaflight mae Oarato HanamrTyBanb. 3a3BUuail omepaTop
KBaIPOKONITEPY BHOCUTH 3MIHHM B HAJAIITYBaHHS BJOMa, 31 CBOTO MEPCOHATBLHOTO
KOMIT'IOTEpY, 3aBIsKM crerianbHii nporpami Betaflight Configurator.

OpHak, TOBOJII 4YaCTO BUHUKAE MOTPeOa 3MIHUTH HAJAIITYBaHHS, YH IPOCTO
nepeBipuTH iX, Oe3mocepeHbO Mepell MOYaTKOM MOJIbOTY. Tako, MOJILOTHHM
KOHTpOJIEp Ma€ JeKijdbka BOYJIOBaHMX B HBOTO, YM MiJ €IHAHUX JO HBOTO,
JaTYUKIB, CTaH Ta TMOKAa3HUKHU SKUX TEX MOTPIOHO TEPEeBIpATH. 3BICHO, MOXKHA
B3SATH 13 €000 HOYTOYK, SKWW JO3BOJIMTh BHKOHYBAaTH HEOOXimHI Aii 3
KOHTpoJiepoM. AJie HOyTOYK, TIOTIpU T€, 110 BiH HE BEJIUKHUH, 3aiiMae 6araTto MicIs
cepell IHIIUX KOMIUIEKTYIOUUX, SIKI MOTPIOHI IS YNPaBIiHHS KBaJpPOKOITEPOM,
e:

— MyJIbT YIPaBIIIHHS,

— BIJICOOKYJIApU (3 JIBOMA JTUCIUIESIMHU, MO OJHOMY JJisi KOXKHOTO OKa) 4H
[IJIEM 3 OJTHUM JHCIUIEEM Ta JTIH30¥0;

— aKyMyJaTopHa Oarapes.

[le#i crnucok MOXHA 1€ JOMOBHUTH 3allaCHUMHU TMpOIMEIepaMu, PI3SHUMU
IHCTpyMEHTaMH, Ta AeKiIbkoMa OaTapesaMu, 00 OHI€] BUCTaYa€e JIUIIEC HA JEKUTbKa
XBUJIMH (3QJIKUTH BiJl MaHEPH MOJLOTY, TEMIEPATypH CEpPeIOBHUINA Ta IHIIUX

(bakTopiB).
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Tomy po3pobOka 3acTOCYHKY HJIsI MOOLILHOTO TenedoHy, MOXKE 3a0IauTH
yumano Micusg Ta 1-3 kr Baru, amke TenedOoH 3HAYHO MCEHIIE Ta JIeTHe Y
MOPIBHSHHI 3 HOYyTOYKOM. THM made, B HaIll 4ac, KOJKHA JTIOJUHA Oepe MOOiTHHUI

tenedoH 13 cO000 BCIOJIH.

~

Pucynok 1.1 — KBagpoxonrep [1]

1.2 AnaJji3 iICHylO4YHX pilleHb

Speedy Bee (puc. 1.2) — MOOUIbHHMI 3aCTOCYHOK sl TeledoHIB 3
onepariiiHoro cucremoro Android. Po3poOnuk 3acTtocyHky kommaniss RunCam
Co.,Ltd. 3actocyHOK 1mae MOXIMBICTh 3MIHIOBAaTH HAJAMITYBaHHS TPOIIUBKH
Betaflight muisxom 3’e€gHaHHS MOOUIRHOTO TelneOHY 3 KOHTPOJEPOM 3a
nornomororo USB kabento abo  Bluetooth (mnsi xkoHTposepiB, 1m0 HE MarOTh

BOyoBaHoro Bluetooth, moTpiOHo moxkynuTH crierianbHUN afantep).
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Setup

Heading: 349 d
P;)Shgl %93 deg = Reset Z axis, offset: 0.0 deg

Roll: 1.1 deg

Info

Arming Disable Flags: 2
Battery voltage: 0.0V
Capacity drawn: 0 mAh
Current draw: 0.0A
RSSI: 0%

Calibrate Accelerometer

Pucynok 1.2 — Inrepdeiic 3actocynky Speedy Bee [2]

Speedy Bee mae Bci T1 MoxksinBocTI 1m0 Mae 1 mporpama s [1K Betaflight
Configurator, cepen HUX:
a) TOJIOBHUM €KpaH 31 CHUCKOM JTOCTYITHHUX JI0 MIJKIOYEHHS IPUCTPOIB;
0) meperJiag NOTOYHUX TaHuX BOY/JIOBAaHUX B KOHTPOJEP AATYUKIB:
1) Hampyra akyMyJsITOpHOI Oataper;
2) Hampyra KUBJIEHHS MIKPOCXEM;

3) cran ripockorny [3] Ta Koro nokasu;
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4) cran KoMIIacy Ta WOro MokKasu;

5) mokasu 0apoMeTpy (SIKIIO TaKUil TaTYUK €);
6) nmoka3u GPS (sK110 Takuii JaT4HK €);

7) piBeHB 3B’SI3KY 3 IyJITOM YIIPaBJIiHHS;

B) HanawmtyBanusa PID [4] ta GuibTpiB JaHUX ripocKory;

r) BUOIp MpoTOKOIy 00MiHy nanumu 3 ESC;

r) TEperjsg MOTOYHOrO CHUTHAly BiJ MyJibTa YOPABIIHHS IO KOXKHOMY
KaHaly;

1) TIEPETJIsi]T Ta 3MIHA PEKUMIB MOJIBOTY;

€) BCTAHOBJICHHsI HEOOXI1IHUX J1H y pa3i 0OpHUBY 3B’SI3KY;

€) HaJAIITYBaHHS CITKM JaHUX, sIKI OyIyTh HAKJIaJaTUCS Ha TPAHCIbOBaHE
300pakeHHsI 3 KaMepU KBaIPOKOIITEPa B BIICOOKYJISIPU OIlepaTopa.

Arne peski mapamMeTpu HE JOCTYNHI [UIsl peJaryBaHHS JIeMEHTaMH
IHTEp(ENCy 3aCTOCYHKY. 3aCTOCYHOK TaKOX MAa€ OKPEMHUU €KpaH KOHCOJIbHOTO
tepMmidany (anri. CLI), 1e MoxHa 3MIHIOBATH BC1 1HII ITApaMETPH.

[HIMX icHyrOYMX pillleHb He OyJ0 3HaiijieHO, ad0 BOHM MajM 3acTapury

KOJIOBY 0azy, abo Masu 3aMaio (QyHKITIH.

1.3 IloctanoBKa 3aBJAaHHS POOOTH

3a pe3ynbTaTOM J0Ka3y HEOOXIAHOCTI 3aCTOCYHKY Ta aHali30oM (yHKIN
ananory Speedy Bee, Oy BU3HaU€HO BUMOTH J10 HOTO (DYHKITIH.

Posrnsaemo 3aranpHy cxemy poOOTH Ta He0OXiIHI (PyHKIIIT IpOrpamu.

3a gonomoroto USB kabento kopucTyBau MOBUHEH i’ €IHATH MOJIbOTHUMN
KOHTpOJIep J10 MOOUIbHOTO TenedoHy Ta 3almyCTUTH 3acTOCyHOK. [Iporpama
MOBHMHHA MPOCKAHYBaTH Mij’€IHaH1 KOHTPOJEpH (a iX Moxe OyTu OlbIlIe OJHOTO,
3aBasiky ToMy, mo USB peaitizye mocimiIoBHUN MPUHIIAI 3’ €JHAHHS) Ta MTOKa3aTH

1X CIIMCKOM 3 Ha3BaMU.
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Jlam xopuctyBau oOupae HEOOXIAHHI KOHTpOJIEp 31 CIUCKY Ta Iporpama
1HILIIO€ 3’ €THAHHS 3 KOHTPOJIEPOM TETep BKEe Ha IPOrpaMHOMY PiBHI.

Po3po6utn mpocTe Ta IHTYITUBHO 3pO3yMLI0O MEHIO HaBIraiii Mix eKpaHamu
(koc)keH exkpaH OyJe TpeACTaBIATH TMEBHUN HaOlp HalalTyBaHb KOHTpPOJIEpa,
CHOPITHEHUX MK CO0010).

B MeHI0 KOXK€H TyHKT MOBHHEH TPEICTABISATH OKPEMUU €KpaH HaBirarfii
3aCcTOCYHKY. Il KOXKHOTO €KpaHy pO3pOOUTH KHOMKH JJIs 3UMTYBaHHS Ta 3aIiC

JAHUX Yy I1aM’ SITb KOHTPOJIEPA.

1.4 BucHoBku 10 po3aiay 1

Y mepmomy po3niti Oyino po3MIISIHYTO OCHOBHI NMPHYMHH HEOOXITHOCTI
3aCTOCYHKY JJs1 MOOUIbHUX TenedoHiB. byno po3riasHyTo iCHyrOYe pILIEHHS Y
BUIIISIL 3acTOCYHKY Speedy Bee. Takox Oyiio mocTaBieHoO 3aBAaHHS 10 poOOTH 3

KOPOTKHM OIMCOM HEOOXITHOI CXeMHU pOOOTH 3aCTOCYHKY Ta HOTO OCHOBHHUX

GyHKIIIH.



15

2 OIIMC ITPOT'PAMUA

2.1 ®yHKUioOHAJbHI BUMOT'H /10 POTrPaMu

['onoBHa (yHKIS TporpaMu 1€ 3YUTYBaHHS Ta 3alUC JIaHUX B TaM’sITh
KOHTposiepa. Y OOMIH JaHMMU 3 KOHTpoJiepom Ha mpomuBii Betaflight
31MCHIOETHCS 3 BUKOpUCTaHHIM mipoTtokosry MSP (Multiwii Serial Protocol) [5].

MeHi0 TOBMHHO OyTH CTBOPEHO 3 BHUKOPUCTaHHSIM MOMYJSPHOTO IS
Android mabnony Navigation Drawer (ykp. HaBiraiiiiHa IaHelb), Taka MaHENb
CXOBaHA 3a 3aMOBUYYBaHHSM, MMOKa3aTH MOXHA IO KJIIKYy Ha CIeliaibHy KHOIKY,
a00 X KeCTOM B1J1 JIIBOrO OOKY €KpaHy y HampsIMKY JI0 MPABOTO.

3Bepxy Ha KO)KHOMY €KpaHi PO3MICTHTHU KHOMKHU “3unTaTH’ Ta “30epertu’.
Ili xHOmKW OymyTh BIAMOBIAATH 3a 3YUTYBAaHHS JaHUX 3 KOHTPOJIEPY Ta,
BI/IMOBIAHO, 30€PEKEHHS JaHUX B KOHTPOJIEP.

Ha nepmomy ekpani nporpamu (micisg YCHIIIHOTO 3’€IHAHHS) Tpeda
MOKa3aTH OCHOBHI JaHl KOHTpoJiepy Ta MOoro naT4yukiB. MoKHa Takox
BI3yalli3yBaTH JlaHI 3 JAaT4YMKy TIpOCKON — 1€ JaHl TNpo TOJOXKEHHS
KBaIPOKONTEPY y MPOCTOp1 (TOOTO KyTH HAXUITy) 3a Jonomororo 3D mozeni.

OO60B’I3K0BO PO3POOUTH OKpeMHUit ekpaH i1 HanamTyBaHb PID Ta ¢iabTpi
naHux Tripockomy. Lle TomoBHI anroputmi OOpOOKH NaHUX KOHTPOJIEPOM IS
MOIAJIBIIIOTO YIIPABIIHHSA MOTOPAMHU.

Takox Tpeba po3poOOMTH €KpaH KOHCOJbHOro TepMiHaly. lLleil ekpan
JI03BOJIUTh KOPUCTYBA4Y€Bl BBOJAUTH KOMaH/IM Ta OTPUMYBATH Ha HUX BIJMIOB1/Ib B1J
KOHTpoJepy. TakuM YMHOM KOPUCTYBad 3MOXE€ 3MIHIOBaTHM HAaBiTh Ti
HaJalITyBaHHS, JUIsl SIKUX I1I€ HE PO3pO0JIEHO CIelIaJbHUX €JIEMEHTIB IHTepdeiicy.

[Ile omHi€0 MOTYXHOIO (PYHKIIEI0 KOHCOJBHOTO TEPMIHATY € BHUBIJ YCIX

HaJAIITyBaHb MMOCTPOKOBO Y BUTTISIII napamemp = 3HAUEHHS.
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2.2 Bu0ip moBM nporpaMyBaHHA

OckiapKH OyJ10 BUPILIEHO PO3POOISATH MporpaMy AJis onepariiinoi Android,
TO MOBY IIpOrpaMyBaHHS TMOTPIOHO BUOWpPATH ONMUPAIOYUCH HA 1€ PIIICHHS.
OcHoBHa MoBa niporpamyBanHs a1 Android ue Java.

Java — 00'eKTHO-OpiEHTOBaHA MOBa MPOrpaMyBaHHs, BulylieHa 1995 poky
koMmaHiero «Sun Microsystems». 3 2009 poky po3BuTkoMm Java 3aliMaeThCs
kommnaHis «Oracley, micisg BUKyITy akTHBIB «Sun Microsystemsy.

['onoBHa mepeBara MOBM y METOJAI KOMIUIAIT MporpamMHoro koxmy. Java
KOMITUTFOETBCS 'y OalT-KOMA, KWW MPHU BUKOHAHHI IHTEPIIPETYETHCA BIPTYaTbHOIO
MAIIMHOIO NIl KOHKpeTHOI Tuiardgopmu. TakuMm 4MHOM OAMH 1 TOH ke OalT-Kox
MOX€ BHKOHYBATHCS Ha PI3HHX OIepaniiHux cuctemaMm. lle kapauHambHO
BiIpi3Hse MOBY Bia 1HmuMX (Hampukiaxg C, C++), nporpaMHuUi KOA SAKUX
KOMIUTIOETHCS Y O1HApHUM JJ1s1 IEBHOTO MPOIECOPY 1 OMEpaliifHOI CUCTEMHU.

Kotlin — BigHOCHO HOBa, CTaTUYHO THUITI30BaHA MOBA MPOTrPaMyBaHHS, 1110
npaitoe noBepx Java Virtual Machine. Po3pobmorsesi kommaniero JetBrains.
ABTOpH MOCTaBUIU cOO1 32 METY CTBOPHUTH OLIBII JAKOHIYHY Ta OUIBII 3pYUYHIITY
MOBY HiX Java. Tak sik koj, HanmucaHui Ha Kotlin, KOMIIUTIOETBCS B OAUT-KOI, JJIs
BIpTyaJpbHOI MamMHHU Java, BIH MOBHICTIO CyMiCHUHM 3 KojoM Ha Java. lle mae
3MOTy HE TEpemnucyBaTH TPOEEKT IIUIKOM HO 1HOIy MOBY, a JIUIIe
JIOTIOBHIOBATH/3MIHIOBATH JICSIKI YaCTUHMU.

[lepemnik aesskux MOXIUBOCTEH, 110 Biapi3Hsae Kotlin Big Java:

— null-OecrieyHiCTh;

— xiacu nanux (anri. Data classes);

— GyHKIUI{-pO3IINPEHHS;

— pO3yMHE MPUBE/ICHHS THUIIIB;

— (pyHKITIOHaJIbHE MPOTPaMyBaHHS;

— namMOaa GyHKIT JuIs iHTepdeciB 3 OJTHUM METOJIOM;

— ACMHXPOHHE ITPOrpaMyBaHHS 3a JIONMOMOTOI0 KOPOTHH.
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PesynbraTi MOpIBHSHHA PO3MVISIHYTUX MOB TPOTpamMyBaHHS 3BEACHO [0

tabmui 2.1.

Tabmuns 2.1 — [opiBasiHHS MOB TiporpamyBanHs Java ta Kotlin

XapakTepucTuka Java Kotlin
Null-6ecnieunicts Hi Tax
Po3yMHe npuBeieHHS TUTIIB Hi Tak
Checked exception TakK Hi

Taxk (mpocte
Singleton objects Tax

CTBOPEHHS)
@OyYHKIIIOHAIBHO TPOTrPaMyBaHHS Hi Tak
@OYHKIIi-pO3IHUPEHHS Hi Tak

2.3 Bu0ip cepenoBuia po3pooxku

Eclipse (puc. 2.1) — BiIbHE MOAYJIbHE IHTETPOBAHE CEPEOBUIIE PO3POOKHU
MIPOrpamMHOro 3a0e3MeUeHHs 3 BIAKPUTUM KoJoM. IliaTpumyeTbcs opraHizali€ro
Eclipse Foundation. Hanncanuii B ocHoBHOMY Ha Java, ToMy HiATpUMKa po3poOK
nporpaM Ha Java € npiopiTeToM. A 3a JONOMOTH CUCTeMH IuiariHiB Ha 6a3i Eclipse
noayooBaHo 30ipku Il po3poOKM mporpaMm 1 Ha iHmmMX MmoBax: Java, C/C++,
Python, Python ta iumi. I'padiunuit inTepdeiic  Eclipse Hamucanmii 3
BUKOpUCTaHHAM 1HcTpyMmeHTapiro SWT (Standard Widget Toolkit). SWT
BUKOPUCTOBY€E TpadiuHi KOMIIOHEHTH OIEpaIliiHOl CUCTEMH, Ha SAKIH 3amyIieHo
cepenouiie. Eclipse Oysia OCHOBHMM cepefloBHUIIIEM PO3POOKHU JJisi OrepaiiiHol
cuctemu Android go 2014 poky, komum komnanis Google Bumyctuna HoOBe

cepenosuiie Android Studio.
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class Application implements lapplication
{

#* Logger for this class. %
private static lLogger 5 jog;

= Internationalized strings far this class, *f
private static final StringManager 5_stringfgr =
StringManagerFactory.getStingManager{Application.class):

private Sguirrelpreferences _prefs;
private SQLDriverManager _drivermMagr;
private DataCache _cache:

private ActionCollection _actions:

P applications main frame. =
private MainFrame _mainframe;

=

#* Object to manage pluging. %
private PluginManager _pluginManager;

private final DumnmyAppPlugin _dummyPlugin = new DummyAppPlugin(i;
private SguirrelResources _ressurces;

#* Thread pool for long running tasks. *f
private final TaskThreadPoal _threadPool = new TaskThreadraol();

= This chject manages the open sessions.s

L2 Problems &5

10 error

@ Javadoc | B console B P
0 Infos

2 warning

f able 'IRE_LIB' in project "Squirr Squirrel-SOL-Client FW
& Classpath variable JRE_LIB' in project "Squirr Squirrel-SQL-Client

[ I

Pucynok 2.1 — Inrepdeiic Eclipse [6]
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5 | §hava =
82 outline 57 =8
G

N

net sourcefarge.squirrel_sal.client
b 2 import declarations
= @ Application

& ° applicationi)

¥ 0. startupll

b G new EventQueuel {...}

b G new PropertyChangeListener() {...

® - shutdownl}

@ o saveApplicationStatel)
saveGlobalPreferencesl()
closeOutputStreamsi}
saveAliases()
saveDrivers()

closeAllviewers()

doseAllSessions()

© .. getPluginManager()

© .. getwindowManager(l

@ . getactionCollectionl)

® . getSQLDriverManager()
© .. getbataCachel)

@ o gEtDuUmMyAPRERIUgInG
@ - getResourcesl)

@ . getMessageHandler{)

@ . getSquirrelPreferences()

© .. getMainFramel}

@ . getSessionManager(]

@ .. showErrorDislogiString)

® = showErrorDialegiThrowable)

@ . showErrorDialogiString, Throwable)
@ .. getFontinfoStorell

@ s getThreadPool(]

@ getLoggerFactoryl)

@ . getSQLEntryPanelfactond]

@ a 5etSOLEntrPanelfactonISOLERtP:
© .. getSQLHIstond)

Android Studio (puc. 2.2) — O0€3KOIITOBHE CEpPEJOBUIIE PO3POOKH,

PO3pPOOITIOETHCS

koMmmaHito Google, sika po3poOJoe 1 omepariiiHy CHUCTEMY

Android. CepenoBumie Android Studio mnoOymoBane Ha 0a3i BHUXITHOTO KOIY

nponykty IntelliJ] IDEA Community Edition, mo po3BHBaEeThCS KOMIIAHIEIO

JetBrains. Android Studio mae 3pyunuii Ta cydacHuii rpadiunuii intepdeiic. Mae

MOTY)XKHUW BOyJIOoBaHUUM pemakTop Xxml po3MmiTku iHTEp(dENciB mporpam, MOXKe

MpaIlOBATU 3 BIJAJICHUMHU PEIIO3UTOPISIMU KOJTY.

Android Studio wmoxHa
CHUCTEMax I TEePCOHAIbHUX
CEPEJIOBHILEM TAaKOX BXOJUTh

BIpTyaJIbHUX MIPUCTPOIB.

3allyCKaTH Ha YCIX OCHOBHUX OTEpaIiifHUX

komm'torepiB: Windows, MacOS, Linux. 3

no kxomiuiekty Android SDK Ta emynstop

PesynbraTy MOPIBHSHHS PO3TJISIHYTUX CEPEAOBHIN PO3POOKH 3BEICHO [0

Tabmui 2.2.
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1:1 LF UTF8

Pucynok 2.2 — Inrepdeiic Android Studio, expan ¢ daitiom

MainActivity.java

Tabmums 2.2 — IlopiBHsaHHS cepenoBui po3pooku Eclipse Tta Android

Studio
XapakTepucTuka Eclipse Android Studio
Cuctema ooy 10Bu Ant cucreMa nmodyaosu Gradle

ITinTprMka MOB

Java, C/C++, Python,

Java ta Kotlin

[IporpamyBaHH4 Python Tta ixmm
['padiunmii inTepdeiic [TobynoBanuit Ha SWT | ITloOynoBanuii Ha Swing
_ o Jar daiinu, Maven-cyMicHi
[TigxirouenHst 010110TEK Jar daitnm _
perno3uTopii
[Tinrpumka Cloud Platform Hi Tak
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2.4 Buoip 0i0.sriorexu nas podoru 3 USB

Ockinpku mporpamMa Oyne OOMIHIOBaTHCS JaHUMU 3 KOHTPOJEPOM 3a
nornomoroto USB inTepdeticy — notpiOHO BUOpaTy HE0OXiaHYy 010T10TEKY.

UsbSerial — 616mioTeka 3 BIAKPUTUM INPOrPAMHUM KOJIOM BiJl 1ICHAHCHKOTO
po3poonuka Felipe Herranz (felHRS8S5). bibnioTeka mae HU3KY CyMICHUX 3 HEIO
npuctpoiB Ha Takux unnax: CP210X, CDC, FTDI, PL2303, CH34x, CP2130 SPI-
USB. bibmioTexka A03BojsiEe, 3a JOMOMOIOK MPOCTOI 1HIIIami3aIii 3’€aHaHHS,
oOMminroBatuca ganuMu 3 USB mpuctpoem (y Hamomy BHUTAIKYy KOHTPOJIEPOM)

MIOTOKOM OaiTiB, MOYEPTrOBO HA BX1Jl Ta BUXIJ.

2.5 BucHoBKH 10 po3aiay 2

Y npyromy po3aiiai OyJio po3MJISTHYyTO OCHOBHI MOBHM IpPOTpaMyBaHHS it
onepariiinoi cucteMu Android — Java ta Kotlin, Ta ocHOBHI cepeaoBuIa
po3pooku — Eclipse Ta Android Studio. Onuparounch Ha JOCBIJ PO3pOOHHUKA
Oyno oOpaHo MOBY IMporpamMyBaHHsS Java Ta IHTETpOBaHE CEpPEOBUIIE PO3POOKU
Android Studio. Tako)X OmMcaHO TEXHIUYHI BUMOTH A0 mporpamu. OpjHie0 3
BUMOTH € TIJKIIOYEHHS TOJbOTHOTO KOHTpOJIepa 10 MOOLIBHOTO TenedoHy 3a
nonomoru USB iHTepdeiicy. A Takok OOMIH JaHUMHU 3 KOHTPOJIEPOM TIO
npotokoiny MSP, mist nporo Oysno obpaHo 010110TEKY 3 BIIKPUTUM HPOrPaMHHUM

konoM UsbSerial.
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3 PO3POBKA ITPOI'PAMMU

3.1 OcHOBHI KOMIIOHEHTH NPOTrPaMHu

Koxna Android mporpama moBunna matu ¢aiin AndroidManifest.xml. Ile
¢aiin popmary XML B KoMy peeCTpyIOTbCSI OCHOBHI KOMIIOHEHTH CHCTEMH, IO
OyoyTh BUKOpUCTOBYBaTUCs nporpamoro. Ctpykrypa ¢ainy AndroidManifest.xml
(3MmicT daiiny nuB. 101aToK b.1):

— <manifest> — KopeHeBHUii TerT;

— <uses-permission;
android:name="android.permission. FOREGROUND_SERVICE"/> — 3agaemo
CHCTEMI, III0 HaM MOTPiOHI IpaBa JJ1sl poOOTH cepBicy Y (POHOBOMY PEXHMI,

— <uses-feature android:glEsVersion="0x00020000"/> — 3agaemo
0OMeE3KEeHH4, ISl poOOTH POrpaMu NpUCTpii Mae OyTu oOnaaHaHii rpadiyHUM
MPHUCKOPIOBAYEM;

— <application> — mapameTpu MOporpamu, 3aJa€Tbcsl Ha3Ba, 1HOKA, TeMa

iHTEpQEicy Ta 1HIIE;

— <activity> — KOMIIOHEHT, IO BimoOpaxkae rpadiunmii iHTEpdeiic
IIpOTrpamu,
— <service> — KOMIIOHEHT, KOJ SIKOTO, BUKOHY€ETHCS BIJOKPEMIICHO BiJ

activity, TakOX MOXK€ BHUKOHYBaTHCs B (OHOBOMY pexuMi (KOJU dactivity He
B1JI00payKa€eThCS HA €KpaHi).
ApxiTekTypy nporpamu OyJio MOJIJIEHO HA OCHOBHI KOMIIOHEHTH, Jllarpamy

SKUX 300pakeHo Ha puc. 3.1.
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KOpHCTYBaY

InwiFragments MainActivity ConnectFragment

.

Y
Y

LogFragment : BroadcastReceiver
deviceAttachedReceiver

™~

MspService

______________________________ -

h 4

Serial

Pucynok 3.1 — Jliarpama OCHOBHMX KOMIIOHEHTIB MPOTrpaMu

3.2 Kiac MainActivity — koMmmnoHeHT <activity>

MainActivity — TOJOBHMA KOMIIOHEHT TIPOTpaMH. 3 IHOTO KJacy
MOYMHAETHCA POOOTa, KOJIM KOPUCTyBad 3amyckae mporpamy. lIporpamy Oymo
CIIPOEKTOBAHO 3a MabioHOM Single Activity — KOau iCHye Juiie oauH Activity, a
3MiHa 1HTEpdeicy mporpaMu BimOyBa€ThCS NUISIXOM 3aMiHU (GparMeHTiB (Kiac
Fragment, gami B Tekcti — dparment-ekpan). Ilicis 3amycky mporpamu,
MainActivity cTBoproe nepmuii pparment-ekpan — ConnectFragment, 1 noka3sye
oro Ha Bech €KpaH, MOTIM IHILIIOE 3alMycK cepBicy MspService (KOMIOHEHT

<service>).
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Takox, MainActivity CTBOprO€ HaBiraiiiHe MEHIO 3 JIIBOTO OOKY, KOTpe HE
BugHO crnoyatky. o6 BigKpuTH OOKOBE MEHIO TMOTPIOHO HATHUCHYTH KHOIIKY
3BepXy 3J1iBa eKpaHy, abo >k CBaWIHYTH BiJ JIBOI YaCTHHH €KpaHy B MpaBuil OiK.
Ha mouatky B MeHto € numie nBa myHKTd — Connect (ykp. 3’exHanHs) Ta About
(ykp. mpo mporpamy). Ilicist ycnimHOro 3’€iHaHHS 3 MOJBOTHUM KOHTPOJIEPOM,
MEHIO JOTTOBHIOETHCS 1HIIUMU MTyHKTaMH:

— Setup (nmepersisan noTo4Hoi iHGopmariii);

— Ports (HaylaluTyBaHHS IOPTIB KOHTPOJIEPA);

— Configuration (3arajibHi HaJIalITyBaHH);

— Power & Battery (mokasu JaTYHKIB KUBJICHHS);

— Failsafe (nanamryBaHHs cuTyallito 0OpHUBY 3B’ SI3KY);

— PID Tuning ( anroputmy PID);

— Receiver (HamamTyBaHHS pajlionpuiiMadya CUTHATY YIPABIIHHS);

— Modes (pexxumu moaboTy);

— Motors (epeBipka MOTOPIB);

— CLI (xoHCONMBHUI TEpMiHAN).

3.3 Kuaac ConnectFragment — mnepmmuii @parMeHT-eKpaH s

MainActivity

ConnectFragment — vactuna rpadiynoro iHTepdeiicy, 0 NoKa3zye CIUCOK
JOCTYIHUX MPUCTPOIB, TA IHIIIIOE 3’ €IHAHHS 3 BUOPAHUM.

Binpasy micns crBopennsi, ConnectFragment 3BepraeThcsi 10 MspService,
KOTpHUI J1aji 3BepTaEThCsl A0 cUCTeMHOro ceppicy UsbManager, ais oTpuMaHHS
CIUCKY MIJIKIIOYEHUX N0 MOOUIbHOrO TenedoHy MNpucTpoiB. [Ins moctiitHOTO
MOHITOPUHTY MiAKIIOYeHHs Ta BiakimoueHHs USB mpuctpoiB (1151 OHOBIIEHHS X
CIIUCKY) CTBOPIOETHCS €K3eMIUTsAp Kiacy BroadcastReceiver.

BroadcastReceiver — 11e CHCTEMHUM KOMIIOHEHT, 3a JIOIIOMOI'OIO SIKOTO,

MOXHa OOMIHIOBATHCSl JTaHMMHU 3 IHIIMMH TIporiecaMu cucteMu. Haitgyactime
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BUKOPUCTOBYETHCS JIJISI OTPUMAaHHS TMOBIAOMJIEHb BiJl CHCTEMH IPO TEBHI 3MIHH.
Jlnst pyHKIIOHYBaHHS, WOro MOTPIOHO 3apeecTpyBaTh 3a JOMOMOTrow (GyHKIIIT
registerReceiver 3 nogarkoBum aprymenToM tuny IntentFilter.

Kon peectparmii BroadcastReceiver mns oTpumaHHS  MOBITOMIJICHB TIPO

MIIKJII0YeHHs Ta BiakaoueHHss USB mpuctpois:

private BroadcastReceiver deviceAttachedReceiver = new BroadcastReceiver() {
@Override
public void onReceive(Context context, Intent intent) {

updateDevices();

s
IntentFilter intentFilter = new IntentFilter();
intentFilter.addAction("android.hardware.usb.action.USB DEVICE ATTACH
ED");
intentFilter.addAction("android.hardware.usb.action.USB DEVICE DETACH
ED");

getMainActivity().registerReceiver(deviceAttachedReceiver, intentFilter);

[Ticns BuOOpy kopucTyBadeM mOTpiOHOTO KOHTposiepy, ConnectFragment
BUKOHY€E 3’€IHaHHS 3 KOHTpoJiepom uepe3 USB 3a gomomororo kjacy Service.
[Ticnst 3’enHaHHs, CTBOPIOETHCS Kilac MSP, sskoMy mepenaeThes eK3eMIUISp KiIacy
Service, a exzemiusip kiacy MSP mnepenmaerbcst m1o MspService, skuii Horo
30epirae s mojanbinoro BukopucTaHHsa. ConnectFragment 3uuTyio mnepiry
MOPITiI0 JTaHUX 3 KOHTpojepy uepe3 MspService (posain 3.5). o mux mgaHuX
BXOJIUTh:

— API Bepcist IpOIIMBKY KOHTPOJIEPA,

— Ha3Ba MPOIIMBKU Ta BEPCIs;

— J1aTa peni3y NpoLINBKY;
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— Ha3Ba KOHTPOJIEPY Ta arapaTHa BepCis;

— YHIKQJIBHUH 171eHTU(IKATOP KOHTPOJIEPY;

— iM’s omepaTopa, 1o 30epeKEHO Y HANAMITYBAHHAX KOHTPOJIEPY.

Ocrannboro ¢yukiiero ConnectFragment (puc. 3.2) € crnoBimeHHS PO
ychiniHe 3’elHaHHs kinacy MainActivity, mo0 Toil BUKOHAB 3aMmiHy (parmeHTa-

€KpaHa Ha 1HIIU.

Power Rate

0:48:51: Log started

STM32 Virtual COM Port

Pucynok 3.2 — Intepdeiic pparmenrta-ekpana ConnectFragment
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3.4 Knac LogFragment

Jlanmii kmac € MaauM (parMmeHToM iHTepdeiicy. Moro npu3HaueHHs -
BiI0OpaXkeHHs 1H(OpMaIlii 100 MOTOYHOTO 3’€IHAaHHS 3 KOHTposepoMm. Kiac
LogFragment peani3ye intepdeiic Logger, yepe3 sikuii 1HI1 (parMeHTH-EKPaHU
MOXXYTh BIJIPABJIATH 10 KJacy TEKCTOBY i1H(poOpMaliro ais 30epiraHHs Ha 4Yac

pobotu 3 KoHTposiepoM. TekcT iHTepdeticy Logger:

public interface Logger {

void log(CharSequence message);

®parment LogFragment (puc. 3.3) 3akpimieHo 3Bepxy ekpaHny. Ha nouatky
(dbparMeHT BiTOOpPaKAEThCS HEBEIMKOIO PO3MIPY, J€ BMIIIAETHCA JBlI CTPOKH
tekcty. Ilo KKy Ha ¢parMeHT, BIH PO3rOpTAEThCS 10 OLIBIIOrO po3Mipy, Ae
BMimaeTbesa 8-9 cTpok TekcTy. Tak sik parMeHT MOBUHEH 30epiratv BECh TEKCT
IO /10 HHOTO HAJXOIUTh, B HHOMY pealli3oBaHa CHCTEMa MPOKPYTKH TEKCT IO
BEPTHKAJII.

Koxuuit pas, koinu B (pparMeHT, J0IA€THCSI HOBUM TEKCT — BiJIOYBAETHCS
aBTOMAaTHYHA TPOKPYTKa A0 Hu3y. Jl0 KOXXHOTO TEKCTy Ha MOYaTKy TaKOX
nonaetecs mortouHuid yac. Koxa nonmaBanHs Tekery (peamizamiss Meroxy log

iHTepdeiicy Logger):

@QOverride
public void log(CharSequence message) {
if (textLog.length() > 0) {
textLog.append("\n");
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textLog.append(dateFormat.format(new Date()) + ": ");
textLog.append(message);

scrollDown();

Setup

13:13:30: Device connected

13:13:30: APl version: 1.38.0

13:13:30: Flight controller info: BTFL 3.3.2

13:13:30: Running firmware released on: May 4 2018 09:44:43
13:13:30: Board: LUX, version: 0

13:13:30: Unigue device ID: 0x1d00255433570a20333634
13:13:30: Craft name: SLAVKA

13:13:31: Load success

Pucynok 3.3 — InTepdeiic pparmenty LogFragment

3.5 Kuac MspService — KOMIIOHEHT <service>

Kiac MspService BHKOHYE (YHKIIO CEpBICY, KOJ SIKOTO BHUKOHYETHCS
He3aJIeXHO Bia rpadiunoro iHTepdeiicy. Oapasy micis 3almycKy CepBiC CTBOPIOE
cucteMHe ToBiomieHHs (aHria. Notification), ske KOpPUCTyBau HE MOXe
BiaMiHUTH. Take moBimomiieHHS MOTpiOHO 11 Toro, moO Android cucrema He
3YIUHSAIA CePBIC, KOJM KOPUCTYBay 3akpuBae rpadiyHuil iHTepdeiic mporpamMm —
MainActivity.

MspService Takox cTBOproe  BroadcastReceiver s oTpuMaHHS
CIOBIILICHHS MPO BiAKIIOYEHHS KoHTpojepa Bii USB mob6insHOTO Tenedony. Koa

CTBOpeHHs Ta peectpauii BroadcastReceiver:

private BroadcastReceiver deviceDetachedReceiver = new BroadcastReceiver() {
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@Override
public void onReceive(Context context, Intent intent) {

UsbDevice device = intent.getParcelableExtra(UsbManager. EXTRA DEVICE);

if (msp.getSerial().getUsbDevice().equals(device)) {

disconnect();

s
private void registerDeviceDetached() {

IntentFilter intentFilter = new IntentFilter();

intentFilter.addAction("android.hardware.usb.action.USB DEVICE DETACHED
")

registerReceiver(deviceDetachedReceiver, intentFilter);

OcHoBHa (yHKIIis K1acy MspService — 0OMIH JaHUMHU 3 KOHTPOJIEPOM T10
npotokony MSP. Jlns mporo B kimaci cTBOpeHa cuctema TackiB (anri. Task).
AnroputM poOOTH TacKiB Takwii: DparMeHT-eKpaH CTBOPIOE TACKy, HAIPUKIIA]
IJI 3YUTYBAHHS TEBHHMX JaHUX 3 KOHTPOJIEPY, Ta TMEpelae TacKy 0 Kiacy
MspService. Yci Tacku MaroTh JIBa €Talld: BIANPABICHHS 3alUTy 0 KOHTPOJEPY,
Ta OTPUMAaHHS BIJl HHOTO BIAMOBIAL MO mpoTokosy MSP (nmeranbHile npUHLMI
po6otu npotokosry MSP posrisnyTo y po3auii 3.7).

[Ilo6 yHUKHYTH OJIHOYACHOTO BHUKOHYBAaHHS JEKUIBKOX TacKiB, IO HeE
nepeadadeHo apxiTeKTypor mpotokoiay MSP, mepenbadeno ix BHKOHAHHS
mo4yeproso, 3a gomomoror ScheduledExecutorService 3 ogHUM ITOTOKOM JIjIst

BukoHaHHs. Koa ctBopenns exzemmuisipy ScheduledExecutorService:
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privateScheduledExecutorService scheduledExecutorService

scheduledExecutorService = Executors.newSingleThreadScheduledExecutor()

3.6 Serial — kuac nust podotu 3 USB 3’eqHanHAM

Knac Serial motpiben st peanizaiiii JOTIKM 3’€IHaHHS 3 KOHTPOJIEPOM, a
TaKoX OOMIHY JAaHUMH 3 HUM.

Knac Serial cTBOproeTbes yepes cTaTHUHUN METOJ] connect:

public static Serial connect(Context context, int baudRate, UsbDevice usbDevice)
{

Serial instance = new Serial();

instance.usbManager = (UsbManager)
context.getSystemService(Context. USB_SERVICE);

instance.baudRate = baudRate;

instance.usbDevice = usbDevice;

if (instance.connect(context)) {
return instance;
} else {

return null;

Omnuc Koay: CTBOPIOEMO ek3eMIutsip Serial, B akuit 30epiraeMo oTpuMaHu
ex3eMIuIsIp cuctemMHoro cepicy UsbManager pasom 3 baudRate ta usbDevice 3

aprymeHTiB (pyHKIII1, Ta BAKOHYEMO METOJ connect.
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B wmetomi connect, mns  3’€aHaHHS 3 KOHTPOJIEPOM, CIOYaTKy Tpeda

NEPEBIPUTH MpPaBa JOCTYITY:

usbManager.hasPermission(usbDevice)

usbDevice — oOpaHnuii npuctpiii, nepenannii kaacom ConnectFragment

Akmio nmpaB HeMmae, Tpeba BIAMPABUTH JI0 CUCTEMH 3amuT. st 11b0oro

ctBoproeThest Pendinglntent:

Pendinglntent pendingIntent = PendingIntent.getBroadcast(context, 0, new
Intent(ACTION_USB PERMISSION), 0);

usbManager.requestPermission(usbDevice, pendinglntent);

JIist BIICTe)KEHHST TIOBIIOMJIEHHSI TIPO PE3yJbTaT 3alUTy — CTBOPIOETHCSA
UsbGrantReceiver (skuii posmmproe BroadcastReceiver). UsbGrantReceiver

peectpyetbes pazoM 3 GiuasTpom IntentFilter(ACTION USB PERMISSION):

IntentFilter filter = new IntentFilter(ACTION USB_PERMISSION);
usbGrantReceiver = new UsbGrantReceiver();

context.registerReceiver(usbGrantReceiver, filter);

UsbGrantReceiver mo oTpuMaHH1 pe3yibTaTy BUKOHYe MmeToa openDevice

(sxmo ycmix), Ta errorOpenDevice (SKIIO TOMUJIKA):

private class UsbGrantReceiver extends BroadcastReceiver {
@Override
public void onReceive(Context context, Intent intent) {

String action = intent.getAction();
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if (action != null && action.equals(ACTION USB PERMISSION)) {
if
(intent.getBooleanExtra(UsbManager. EXTRA PERMISSION GRANTED,
false)) {
openDevice(context);
} else {

errorOpenDevice(context);

Axmo x mnpaBa € (meroa hasPermission moBepHYB true), TO Bigpasy
BUKOHY€eMO MeToJ1 openDevice.

B wMeroni openDevice crBoproeThesi exzemiuisip kiacy UsbSerialDevice
(616mioTeka UsbSerial), sskoMy 3aat0ThCsl TapaMeTpu 3’€THAHHS 3 KOHTPOJIEPOM,

Ta KOJ'IJ'I6€K-MGTOI[ I OTPUMAHHA IIPOYNTAHUX JaHUX!

serialDevice.setBaudRate(baudRate);
serialDevice.setDataBits(UsbSeriallnterface. DATA BITS 8);
serialDevice.setStopBits(UsbSeriallnterface.STOP_BITS 1);
serialDevice.setParity(UsbSeriallnterface. PARITY NONE);
serialDevice.setFlowControl(UsbSerialInterface. FLOW_ CONTROL OFF)
serialDevice.read(mUsbReadCallback)

3.7 MSP — ku1ac 11 po0oTH 3 MPOTOK0J0M 00MiHy Janumu MSP

[Tporokon MSP (MultiWii Serial Protocol) - mocnigoBHUIT MPOTOKON, €

(haKTUYHUM CTAaHAAPTOM JJIS B3a€EMOJIiI 3 KOHTpoJiepoM noiaboTy MultiWii. Horo
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peaizallis MiCTUTh MepeTiK HAaUMOMMPEHIIIUX ONepallii, ski MOXHa O4YlKYBaTH 3
TOYKH 30pYy IyJibTa AMCTAHIINHOrO KepyBaHHS / TenemeTpii. 3a HEOOXITHOCTI
PO3POOHUKH MOXYTh IOAATH BIACHY (DYHKITIOHATBHICTb.

OOMiH ganuMH 110 TIpoTokKoIy MSP BinOyBaeThcs 3a JIOIMOMOTOIO TAKETiB.
[Taker MSP mae neBHy cTpykTypy. BoHa ckiamaeTbcsi 13 3arojioBKy, po3Mmipy,
TUITY, JAHUX (SIKILO €) Ta KOHTPOJbHOI CYMH.

Omnrc cTpyKTypH nakeTy npotokoiay MSP (puc. 3.4):

— header — 3aroysioBok 3 TpbOX OalTIB, 3aBXKJIU MOUYMHAETHCS 3 CUMBOJIIB
“$M” (2 Oaiitn). Tperiii OaliT Bkasye HampsiM pyxXy Makery: “<’ - HampsMm J0
KOHTpoOJIepa, “>"" - HanpsIM BiJl KOHTPOJIEPA;

— size — po3MIp JaHuX, 10 MICTAThCS B payload;

— type — THUN MakeTy, BKa3y€e THI JAHUX SIKI MICTUTh TakeT. Tumn JaHux
3anexuTh Bi npowuBky. [Ipukinan — MSP_ATTITUDE (108);

— payload — nani, sixino € (size ue 0);

— crc - KiHieBuM Oaiitom makety MSP € xoHTponbHa cyma. KoHTposbHa
cyMma - 1I€ pe3yJIbTaT MOCIiI0BHOIO0 BUKOHaHHS omeparllii XOR Hajn Oaiftamu size,
type Ta payload. /Ins makery request (3anut) KOHTPOJIbHA CyMa JIOPIBHIOE THUITY.

[Mpuknaau maketiB MSP (puc. 3.4):

— command - MakeT, MO0 BIANPABISIIOTECS KOHTPOJIEPY, SIKE MICTUThH MEBHI
naHi y moii payload (3a3Buuail BUKOPUCTOBYETHCS IS 3aITUCY JAHUX y TaM’sITh
KOHTPOJIEPA);

— request - MakeT, 10 BIAIPaBIsAIOTLECA KOHTPOJIEPY 0€3 JaHuX (IS 3aluTy
JaHUX 3 KOHTPOJIEPY);

— response - makeT, OTPUMaHM BiJl KOHTposiepa (3 JaHUMU).
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header size  type payload cre
command
0x24  0x4D  0x3C
header size  type crc
request OIT|C
0x24  0x4D  Ox3C
header size  type payload cre
response

checksum €Y= XOR (INWET _)

Pucynok 3.4 — Ilpukiiagu Ta CTpyKTypa MakeTiB MpoTtokory MSP

Kitac MSP micTuTh anroputMu Jijisi ornepyBaHHs MakeTaMu npotokoiry MSP.

Mae meton juist popMyBaHHS MMAaKEeTy Ta BIIMPABICHHS 10 KOHTpoJIepa:

public void sendMessage(int code, byte[] data) {
byte[] buffer;

if (data !=null) {
byte checksum;
buffer = new byte[data.length + 6];
buffer[0] = 36;//$
buffer[1]=77;//M
buffer[2] = 60; // <
buffer[3] = (byte) data.length; // data length
buffer[4] = (byte) code; // code
checksum = (byte) (buffer[3] * buffer[4]);
for (int i = 0; i < data.length; i++) {
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buffer[i + 5] = data[i];

checksum "= buffer[i + 5];

b

buffer[5 + data.length] = checksum;
} else {

buffer = new byte[6];

buffer[0] = 36;// $

buffer[1]=77;//M

buffer[2] = 60; // <

buffer[3] = 0; // data length

buffer[4] = (byte) code; // code

buffer[5] = (byte) (buffer[3] * buffer[4]); // checksum
b
serial.write(buffer);

Knac MSP Biactexxye orpumani cupi aasi Bij kiacy Serial, Ta 00po0Oisie ix 3
ypaxyBaHHSM ajaroputMy nporokoixy MSP y meroni onRead.

Kmac  MSP Ttakox cTBOproe [Ba IHIIMX KJACH, SKi JIOMOMAararoTh
oOpoOtoBatH makeTH BiJ npomnBku Betaflight:

— MSPHandler — neperBoproe naker MSP y naHi, /uisi BUKOPUCTaHHS y
(dbparmeHnTi-ekpaHi rpadgigHoro iHTepdeiicy;

— MSPHelper — mnpamtoe HaBnaku, cTBoproe maker MSP, 3 nanwmx,
OTpUMAaHUX BiJ (hparMeHTy-eKpany rpadiyHoro intepdeicy;

Meron onRead kmacy MSP  micns 3akiHueHHS 0OpoOku OalTiB CTBOPIOE
o0’ext kmacy MSPPacket i mepemae ioro Ha momanmbiry OOpOOKYy 10 Kiacy
MSPHandler.

[Tpuknan o6po6ku nakety kitacom MSPHandler:
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mspData.batteryConfig.vbatmincellvoltage = mspPacket.readUS8() /
10.0f; // 10-50

mspData.batteryConfig.vbatmaxcellvoltage = mspPacket.readU8() /
10.0f; // 10-50

mspData.batteryConfig.vbatwarningcellvoltage = mspPacket.readU8() /
10.0f; // 10-50

mspData.batteryConfig.capacity = mspPacket.readU16();

mspData.batteryConfig.voltageMeterSource = mspPacket.readU8();

mspData.batteryConfig.currentMeterSource = mspPacket.readUS8();

[Tpuxnan ctBopenHs nmakety kaacom MSPHelper:
mspPacket.push8((int) (mspData.batteryConfig.vbatmincellvoltage * 10));
mspPacket.push8((int) (mspData.batteryConfig.vbatmaxcellvoltage *

10));

mspPacket.push8((int) (mspData.batteryConfig.vbatwarningcellvoltage *
10));

mspPacket.push16(mspData.batteryConfig.capacity);

mspPacket.push8(mspData.batteryConfig.voltageMeterSource);

mspPacket.push8(mspData.batteryConfig.currentMeterSource);

3.8 InmmiFragment — Kkiacu, Ig peamizaumili OKpemMHX [rpyn

HAJIAITYBaHb

Tepminom InmiFragment Oyno y3aragbHeHO yci iHIII (parMeHTU-EKpaHHU,
KOTp1 Bi10OpaxaroTh MEeBH1 HANAMITYBaHHS KOHTposiepy. KoxkeH 3 1ux ¢pparMeHTiB
Ma€ CBIA MYHKT y OokoBoMy MeHI0. KokeH kiac (parMeHTa-eKkpaHa pO3LIUPIOE
knac BaseTabFragment, skuii posmmproe kinac MspTaskFragment, sikuif B cBotO

gyepry posmmuproe kiac MspServiceFragment (puc. 3.5)
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[Tounemo posrasgaTy Kiacu 3 KiHig, To0TO 3 MspServiceFragment. Kiac
MspServiceFragment BHKOHYe MIAKIIOYEHHS J0 cepBicy MspService B
CUCTEMHOMY MeToli onStart (METOJ] BUKJIMKAETHCS KOJIH IIporpaMa CTa€ BUIUMOIO
Ha aucruiei). [licas ycmimHoro miKIoueHHsT BUKIUKAETHCS aOCTPAKTHUM METOJ]
onServiceBound, /15 CrOBIIIIEHHSI CBOTO JOUIPHBHOTO KJIACy.

Knac  MspTaskFragment BUKOHYye  (QYHKIIIO  [OCEpEAHHMKA  MIXK
BaseTabFragment Tta MspServiceFragment mis oOMiHYy JaHUMH 3 CEpPBICOM
MspService, HUIIXOM Iepeaadl TacKH, TaKOX IIOKa3ye aHIMallilo Mporpecy
BUKOHAHHS OIepariii.

Knac BaseTabFragment npu cTBOpeHH1 1HIIIIOE 3aBAaHTA)KEHHS MEPBUHHUX
JaHUX 3 KOHTpoJepy. Takok BUKOHYe poOOTy 3 MEHIO 3Bepxy ekpany. llepemik
MyHKTIB MEHIO:

— Save — 30eperty 3MiHU y NaM'siThb KOHTPOJIEPa;

— Load — 3aHOBO 3uMTaTH AaH1 3 Mam'sTi KOHTPOJEPa;

— Reboot — mepe3aBaHTaXUTH KOHTPOJIEP;

— Disconnect — BIIKJIFOUYUTHUCSA BiJ] KOHTpoOJIepa.

*Fragment BaseTabFragment MspTaskFragment MspServiceFragment

Pucynok 3.5 — Jliarpama po3mmpeHHs Kj1aciB ()parMeHTIB-eKpaHiB

3.9 Ctpykrypa ¢aiijiiB NpoeKkTy

['omoBHumu  ¢aiinmamu  nporpamu € AndroidManifest.xml (B HbOMY
pPEECTPYIOThCSI TOJIOBHI KOMIIOHEHTH Mporpamu), Ta MainActivity.java (kmac, 3
SKOTO TIOYMHAETHCS poOoTa mporpamu). CTpykTypa (aitsiiB mporpaMu HaBeIeHa Ha

puc. 3.6.
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v e app
Vv libs
> H jpct_aejar

Src
androidTest
main
> I assets
v java
com.hordiienko.app.powerrate
fragments
tabs
BaseTabFragment
ConnectFragment
LogFragment
MspServiceFragment
MspTaskFragment
StatusFragment
msp
service
test
utils
views
Constants
Logger
MainActivity
> EEres
AndroidManifest.xml

Pucynok 3.6 — Crpykrypa QaiiiniB npoekTy

VY nmupekrtopii src/main/java 3HaXOASATHCS (ailim MPOTPpaMHOTO KOay. Y
JIUPEKTOpIi src/main/res 3HaXoAThCs (ailiiu 3 pecypcamu (po3MiTKa (GparMeHTiB y
dbopmati xml, 300pakeHHs, MEHIO, IKOHKH, TOIIIO).

Posrnsaemo nupexTopiro src/main/java OUIbII I€TaIbHO:

a) nupektopis fragments — TyT 3HaxoAsAThCA 0a30B1 KJIacu (PparMeHTiB-

€KpaHiB Ta KJIAaCH HEBETUKUX (ParMeHTIB:
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1) ConnectFragment — ¢dparmenT-expan nomyky USB npuctpois Ta
MIKITIOYEHHS 710 HUX;
2) LogFragment — ¢parmeHT BioOpakeHHs Jor iHpopmalii 3Bepxy
eKpaHy;
3) StatusFragment — ¢dparmMeHT 1O 3aBXIU MNPUCYTHIN BHHU3Y
€KpaHy, BiIoOpakae NOTOYHY 1H(OPMaILIII0 KOHTPOJIEPY;
0) nupextopis fragments/tabs — ¢parMeHTH-eKpaHH, 110 Big0Opa)karoTh
MIeBH1 HAJAIITYBaHHS KOHTpPOJEpa, 3rpymnoBaHi Mi>K CO00I0;
B) TUPEKTOPIS MSP — TYT 3HAXOJATHCS KIJIACH JUIsi OOpOOKH MaKeTiB OOMiHY
JaHUMU 3 KOHTPOJIEPOM 110 TIpoTokoiry MSP;
r') TupekTopis service — kiacu ansa podotu 3 USB Ta kxmac Service, mns
po0OOTH He3aIeKHO Bij rpadidHoro iHTepdeicy;
) IupeKTopis utils — Habip KJIACIB 10 MICTATH TOMOMDKHUM KOJ;
1) AUPEKTOPIst Views — HaO01p pi3HUX View, 0 po3po0iIeHi s Bizyanizailii
JaHUX KOHTPOJIepY, Ul SIKUX HEMa€e VIew y CTaHJAapTHOMY Ha0Opi CHCTEMH

Android.

3.10 BucHoBKkH 10 po3aiiay 3

VY TpethoMy po3aiai OyI0 pO3MISHYTO OCHOBHI HEOOXiAHI KOMIIOHEHTH IIPH
po3po0d1i mporpamu g omepailiiinoi cuctemu Android. Byno posrisiHyTo Ta
OMMCAHO peati3allild KOMIOHEHTIB <activity> 3a kiacom MainActivity, Ta
<service> 3a kijacom MspService. Takox Oyno omucaHo mpotokos MSP,
CTPYKTYypy #oro mnakeriB, Ta poboTy 3 HumMu uepe3 kiacu MSPHandler Tta

MSPHelper.
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4 EKCIINIYATALIA, TECTYBAHHSA TA EKCIHEPUMEHTAJIBHE
JOCJIIIZKEHHSA ITPOT'PAMUA

4.1 IIpu3HayeHHs HA YMOBH 3aCTOCYBAaHHS NPOrpaMu

3aCTOCYHOK CTBOPEHWW JJIsi HAJAIITYBAaHHS IOJBOTHOTO KOHTpOJEpa
kBagpokonTepa 3 npomuBkoro Betaflight. [TepeBara 3actocynky nepea odiiiiHO0
nmporpamoro il mepcoHanpHOoro kKoMmm'torepa Betaflight Configurator — vy
EKOHOMIT Micl cepel pedued omeparopa KBagpokomnrtepa. s BHKOPHCTAHHS
3aCTOCYHKY JOCTaTHbO MaTH TpH co0i MOOUIbHUN TenedoH 3 OmepaliiftHoO
cucrtemoro Android Bepcii 4.0 un HoBimre. Takoxx 3Han00uThCs microUSB — USB

kabenp, Ta mepexigauk USB-OTG (puc. 4.1).

Pucynok 4.1 — ®oto konTponepa LUX mikir04eHoro 10 MOOLILHOrO Tenedony
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4.2 Po6ora i3 3aCTOCYHKOM

4.2.1 ITigKJII04YeHHs KOHTPOoJIepa 10 MOOIJILHOIO Tejie()OHy

SAx Oyno BkazaHo y posnuni 4.1, and MOAKIIOYEHHS KOHTpoJiepa [0
MOOUTBEHOTO Tenedony noTpidHi kadenbp microUSB — USB Ta nepexiguuk USB-
OTG.

USB-OTG (USB On-The-Go) posmmproe cnenudikamii USB 2.0 pis
nerkoro 3'eqHanHs nepudepiitnux USB-npuctpoiB 0e3nocepeHbo Mixk co6oto 6e3
BUKOPHUCTAaHHS TEpPCOHaJIbHOro Komm'iorepa. Ilpukiiamom 3acTocyBaHHS 1€l
TEXHOJIOTII € MOXJIUBICTh i’ €IHAHHS (PoToarnapara 6e3MocepeHbO 10 IPUCTPOIO
apyky. Lleit cranmapt BUHUK dYepe3 00'eKTHBHY MOTpeOy HamidHOTO 3'€THAHHS
ocobnuBo nouupenux USB-npuctpoiB 0€3 3acTOCyBaHHS KOMIT'IOTEpa, SIKOTO Y
MOTPIOHUN MOMEHT MOKe 1 He OyTH M1 pyKoto [7].

[licns 3amycKy 3acTOCYHKY IMEpUIMM €KpaHOM-(pparMeHTOM (Jajll €KpaH)
oyne ConnectFragment. ExkpaH mokaxke CHUCOK TOCTYMHHUX JUIsl TIKIIOUYEHHS
KoHTpoJiepiB. Jlami Tpeda oOpatu KOHTpoJsep, Uil LIbOro MOTPIOHO HATUCHYTH Ha
Horo HasBy. Y pasi nmoTpedu 3aCTOCYHOK MOXKE 3allUTaTH JO3BUI JUIsl 3ACTOCYHKY
JUTSL THIKITFOYEHHS 10 IpucTpoto (puc. 4.2). Ilicns ycninHoro miakIioueHHs eKpaH

aBTOMATUYHO OyJie 3MiHEHO Ha eKpaH Setup.

Power Rate

[MpepnocTaBUTb NPUITOXKEHUIO

"Power Rate" gocTyn K ycTponcTBy
"STM32 Virtual COM Port "?

OTMEHA OK

Pucynok 4.2 — Cucrtema 3anuTyI0 J03BLI 715 3aCTOCYHKY Ha MiIKIIOYESHHS 10

KOHTpoOJIepa
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4.2.2 HaBirauiiitne MeHIO

VY 3actocyHKy € OokoBe HaBiramiiiHe MeHio (anri. Navigation Drawer).
Crnucok TMyHKTIB MEHIO 3aJeKHUTh BiJ] TOrO, YM BHKOHAHO 3 €JHAHHSI 3
KOHTPOJIEpOM. SIKIIO HI — B MEHIO OyJle TUIbKU JBa MyHKTU:

— Connect (TIaKIIOYCHHS);

— About (1po 3acTOCYHOK).
k1o x 3’€qHaHHS 0yJI0O BAKOHAHO, MEHIO 3MIHUTHCS Ha HACTYIHE (KOKEH IMyHKT
MEHIO BIJIITOBiAa€ OKpeMOMY eKpaHy) (puc. 4.3):

— Setup;

— Ports;

— Configuration;

— Power & Battery;

— Failsafe;

— PID Tuning;

— Receiver;

— Modes;

— Motors;

— CLL



42

) POWERRATE

Setup

%
y

" Ports

Q Configuration
my Power & Battery

@ Failsafe

PID Tuning
[+ -] Receiver
'] Modes
‘ Motors
cLl

Pucynok 4.3 — bokoBe MeHIO HaBirarlii B pexxuMi 3’ €THaHHS

4.2.3 Expan Setup

[lepmmii  ¢parmMeHT-eKpaH, SKAW BIOOOpaKaeTbCcsl MICHSA  YCHILIHOTO
MIIKITIOYEHHS 70 KOHTpoJiepy. 3Bepxy eKpaHa Tmokasyerbes 3D  wmoguenb
KBaJpOKONTEpa, ISl Bi3yamizailii IMOTOYHOTO IOJOXKEHHS Y MpocTopi (KyTH
Haxwiry). Tako ekpaH Setup Mmoka3zye KOPHUCTYyBadyeBi OCHOBHY iH(popmarliito 3
JTaTYMKIB KOHTposepa (puc. 4.4):

— IIOTOYHHUM CTATYC;

— Hampyra 6arapei B Bonprax;

— cWJia TOKY - HaBaHTa)XCHHS Ha Oatapero B AMmepax;

— KUIBKICTh CIIOKUTO1 €Heprii B MA/Tox;

— piBeHb CUTHAITY pajiio3B’ 3Ky B RSSI;



— KUTBKICTh 3HalieHuX cymyTHUKIB GPS;
— BUCOTa HaJ piBHeM Mops 3a qanumu GPS;
— mmpoTa 3a fauumu GPS;

— noBrora 3a gaunmu GPS.

Setup

0:49:02: Craft name: SLAVKA
0:49:03: Load success

Preview

Heading: 314 deg Reset Z axis, offset: -316 deg
Pitch: -21.9 deg
Roll: -3.0deg

Arming Disable Flags: RX_FAILSAFE,MSP
Battery voltage: 0.1V
Capacity drawn: 0 mAh
Current draw: 0.0A
RSSI: 27 %

GPS

Cycle Time: 130 CPU: 19% 0.1V

Pucynoxk 4.4 — Expan Setup
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4.2.4 Expan Ports

Ha mpoMy ekpaHi MOXXHA HaJalITyBaTH MOPTH KOHTPOJEpa — YCTAHOBUTHU
TUI TEJIEMETPii, TUI CEHCOpPY YW THUIl J0JaTKoBoro aatuuka (puc. 4.5). Takox
MOHa HaJallTyBaTH MIBUAKICTh OOMIHY JaHUMH Ha mopTy. [lopT koHTpodepa —
ue voro anapatauii UART [8] inrepdeiic. Jlo UART moxHa migkiatoyaTd pi3H1
MPUCTPOi Ta AaTYUKHU. TunoBuil koHTposiep Mae moHaimeH 3-4 noptu UART.
[Mepmuit 3apxau nigkiaodeHud no USB, 3a gomomororw SKOro KoOpuCTyBad

3’€JIHy€ KOHTPOJIEP 32 MOOUIBHUM TeIe(HOHOM.

Ports

14:39:44: Load success
14:40:21: Load success

Note: not all combinations are valid. When the flight controller
firmware detects this the serial port configuration will be reset.

Note: Do disable MSP on the first serial port unless you
know what you are doing. You may have to reflash and erase
your configuration if you do.

USB VCP
MSP RX Telemetry Sensor Peripherals
. ) Disabled ¥ Disabl.v Disabled ¥
115200 = AUTO ¥ AUTO ¥ AUTO v

UART1

MSP RX Telemetry Sensor Peripherals

Disabled ¥ Disabl.¥ Disabled ¥

115200 + AUTO ¥ AUTO ¥ AUTO N

UART?2

MSP RX Telemetry Sensor Peripherals

. Disabled ¥ Disabl.» Disabled ¥

Cycle Time: 128 CPU: 6% 0.0V

Pucynoxk 4.5 — Expan Ports
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4.2.5 Expan Configuration

Expan Configuration mictuth HaiOinbine HamamrtyBaHb (puc. 4.6). Tyt
KOPHUCTYBa4 MOXKe 00paTu:

— TUI APOHY (KUIBKICTh MOTOPIB Ta iX pO3TallyBaHH:);

— HanpsiM oOepTaHHS MOTOPIB;

— YaCTOTY OMUTYBAHHS TPOCKOITY POLECOPOM;

—4actoTy podotu anropurmy PID;

— BBIMKHEHHS JIATYMKIB: aKCEIEPOMETPY, OapoMeTpy, KoMracy;

— BUOIp npoTokoiry oominy ganumu 3 ESC;

— HaJIalITyBaHHS TPAaHUYHUX CUTHAIB BiJ pajaionepeaaBaya;

— MOJIOKEHHS KOHTPOJIEpa Ha KOPITyCl KBaJpOKONTEPa;

— BBIMKHEHHS Ta HaJIalmITyBaHHs gaTunky GPS;

— BBIMKHEHHSI JIOJJaTKOBUX (PYHKIIiH;

— HaJIAIITyBaHHS 3ByKOBOTO CIIOBIIICHHS Ha MEBHI1 J1i KOHTPOJEpA.

=  Configuration * 3

INULE. IVIGRE SUIE yUUI FU 1S dUIE LU UPEIALE dl uIese
speeds! Check CPU and cycletime stability. Changing this
may require PID re-tuning. TIP: Disable Accelerometer and
other sensors to gain more performance.

Enable gyro 32kHz sampling mode
8.0kHz ¥  Gyro update frequency
2.0kHz ¥  PID loop frequency
. Accelerometer
. Barometer (if supported)
. Magnetometer (if supported)

ESC/Motor Features

Note: Make sure your FC is able to operate at these
speeds! Check CPU and cycletime stability. Changing this

may require PID re-tuning. TIP: Disable Accelerometer and
other sensors to gain more performance.

ONESHOT1.. ¥  ESC/Motor protocol

Motor PWM speed Separated from PID
speed

MOTOR_STOP
Don't spin the motors when armed

< 1070 > Minimum Throttle (Lowest ESC
value when armed)

> Maximum Throttle (Highest ESC value

< 2000 when armed)

< 1000 > Mim mand (ESC value
Cycle Time: 127 CPU: 6% 0.0V

Pucynox 4.6 — Expan Configuration
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Ha expani Power & Battery xopucTyBau Moke NEperyisiiaTH IOTOYHY

iH(popMarrito mpo craH Oarapei Ta BUKOHYBATH JIeSKl HaJAIITYBaHHS IOB’s3aHi 3

HElo, cepen akux (puc. 4.7):

— BUOIp IaTYMKY JJI1 BUMIPIOBaHHS HaIlpyTH;

— BUOIp JATYUKY ISl BUMIPIOBAHHS CUJIU CTPYMY;

— BCTAHOBJIEHHS! MIHIMAJIbHO1 T4 MaKCUMAaJIbHO1 TPAHULIb HANIPYTH;
— HaJIaIITyBaHHS MacIITa0yBaHHS BUMIPIOBAHHS JaTUYMKY HANpPYyTH;

— HaJIAIITYBaHHS MacIITaOyBaHHS BUMIPIOBaHHS JATUYUKY CUJIU CTPYMY.

Power & Battery %

Voltage
mAbh used

Amperage

Battery

Onboard ADC

Virtual

< 3.3
< 4.3
< 35
< 0

QN
0 mAh

0.0A

¥ Voltage Meter Source
¥ Current Meter Source
> Minimum Cell Voltage
> Maximum Cell Voltage
> Warning Cell Voltage
>

Capacity (mAh)

Voltage Meter

Battery 0.0V

< 110 > Scale
< 10 > Divider Value

< 1 > Multiplier Value

Amperage Meter

Virtual 0.0A

0 > Scale [1/10th mV/A]
< 0 > Offset [mV]

Cycle Time: 130 CPU: 18% 0.1V 3.3.2

Pucynoxk 4.7 — Expan Power & Battery
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4.2.7 Expan Failsafe

Ha expani Failsafe kopuctyBad Mosxe BUOpaTH Ta HaJalITyBaTH MPOIEAYPY,
o Oyje BUKOHYBAaTUCA Yy pa3l BUHUKHEHHS CUTYyallii 0OpUBY 3B’SI3KYy 3 MyJIHTOM
yrpasiiHHs (puc. 4.8). Ile Moxe cTaTucs yepe3 NMEeperiKoHKEHHS PaJioCUTHAIY,
ab0 X KOJHM KBaJpPOKONTEp OMWHUBCA 3aHAATO JANEKO BiJx omepaTopa. Takox
pexuMm  Failsafe moxke OyTw 3amymieHUil KOHTPOJEPOM Yy pas3l BUHUKHEHHS
MTOMUJIKM 44 30010 Y HOro poOOTi, HAPUKJIA] BiIMOBA JABUTYHA. 3arajoM Ha BUOIp
JTAETHCS JIBA BaplaHTH MPOIEYP:

— BUMKHEHHSI MOTOPIB;

— IJTABHUM CITYCK.

Ha ekpani Takoxx MoOXHa BHOpaTH KaHaJI pajio3B’si3Ky, SIKUWA Oyne

BIJICTEKYBATHUCSl HA BUHUKHEHHSI OOpUBY 3B A3KY.

< 2115 > Maximum length

Stage 2 - Settings

Stage1 ¥ Failsafe Switch Action

< 4 »  Guard time for stage 2 activation after
signal lost [1 = 0.1 sec.]

< 100 > Failsafe Throttle Low Delay [1 = 0.1 sec.]

Stage 2 - Failsafe Procedure

Drop
(®) prop .\Q /
\L
o—Aa
O Land Land

Throttle value used while landing

Delay for turning off the Motors during
Failsafe [1 = 0.1 sec.]

Channel Fallback Settings

Cycle Time: 145 CPU: 6% 0.0V

Pucynok 4.8 — Expan Failsafe
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4.2.8 Expan PID Tuning

Ha ekpani PID Tuning 3o0cepemxeni HamamrtyBaHHs PID anroputmy
00poOKkM JaHux 3 matyuky ripockomy (puc. 4.9). Koxen napamerp 3 PID moxHa
HaJalTyBaTh OKpeMo aisi KoxHoi 3 oceil: ROLL (kpen BmpaBo-BiiBo), PITCH
(maxun Bnepea-uazan) tTa YAW (oOepTaHHs IO BEpTUKAJIbHIM OC1).

Takok MOXKHA HaJalITYyBaTH YYTJIWBICT, CHUTHAIIB B pajionpuiimMaya

okpemo o ROLL, PITCH ta YAW, 3 ypaxyBaHHSAM €KCHOHEHI[1aIbHOI (DYHKIIII.

=  PID Tuning

PID Tuning

Proportional  Integral Derivative  Feedforward
ROLL € 46 > € 45 > < 25 > £ 60

PTCH 50 » € 50 » < 27 > < 60 >
YaW < 65 » € 45 > < 0 > £ 60

RC Tuning

RC Rate Super Rate RC Expo  deg/s

[T <oz o o

1.0 > < 00
PITCH < 07 > 667

B < 10 > < 07 > < o0 > SR

800 deg/s

Preview

Cycle Time: 200 CPU: 6% 0.0V 3.5.3

Pucynox 4.9 — Expan PID Tuning
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4.2.9 Expan Receiver

Expan Receiver wmicTuTh He 0arato HalalTyBaHb, MEpPEAyCiM BiH
NpU3HAUYECHUN JUIs Teperyisigy MOTOYHOrO CHUTHAldy IO KOXHOMY 3 KaHaliB
pamionpuitmaua (puc. 4.10). KiabkicTh KaHaIB 3a]1€XKUTh BiJl pajioneperiaBada Ta
paaionpuiiMaya. Takox TyT € 3D Mozenb aisi Bi3yaJIbHOIO MEPErISiAy 3MIHU
IIOJIO’KEHHSI MOZIENI y TIPOCTOP1 Ha 3MIHM pajio curHaiy. Lle nae 3mory oneparopy

MEePEeBIPUTH HAJTAIUTYBaHHS alropuTtmiB 3 ekpany PID Tuning.

Receiver

AUX 3
AUX 4
AUX 5

AUX 6
AUX 7
AUX 8
AUX 9
AUX 10
AUX 11
AUX 12
AUX 13
AUX 14 1500

Cycle Time: 186 CPU: 6% 0.0V

Pucynox 4.10 — Expan Receiver
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4.2.10 Expan Modes

Expan Modes nae MOXJIHMBICTh HAJIAMTYBaTH PEXUMHU TOILOTY (puc. 4.11).
[lepemukanHs peKUMy HAJIAIITOBYETHCS HA pajJioKaHa, MOXHA BUOpATU TIEBHHM
Jlana3oH CHUTHaly, B SKOMY pPEXHUM OyJe aKTMBOBaHO. TakuM YMHOM Ha OAMH
KaHaJI MO’KHA HAJIAITYBAaTH NEPEMHUKAHHS JEKUTBKOX PEKHUMIB.

Jlns akTMBaLli 4Md JIeaKTUBAIlll pekKUMy Tpeba HATHUCHYTH Ha HWOTO Ha3By.
[licns akTuBarlii, MOpaBOpydY BiJlI HA3BU 3 SABIATHCA €JIEMEHTU YNPABIIHHS
pexxuMoM. Kanann MoxkHa BUOpaTH 3a 10IOMOI'OI0 BUIIAJal040ro MEHIO, a Jiana3oH

CUTHAJTy 3a JOIIOMOT'OI0 JIBOX CJIaiIepiB.

Modes

14:41:24: Load success
14:41:43: Load success

Use ranges to define the switches on your transmitter and
corresponding mode assignments. A receiver channel that
gives a reading between a range min/max will activate the
mode. Remember to save your settings using the Save button.

AUTO o—o
Min: 1300
Max: 1700

AUX4 PPN
Min: 1700 '
Max: 1850

HORIZON

HEADFREE

FAILSAFE

HEADADJ

Cycle Time: 126 CPU: 6% 0.0V 353

Pucynok 4.11 — Expan Modes
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4.2.11 Expan Motors

Ha expani Motors xopucTyBau MoOKe MEpEBIPUTH POOOTY MOTOpIB (puC.
4.12). Jlnsa 1mporo mepeadavyeHo IO OJHOMY Claiaepy sl KOXKHOTO MOTOpa.
CnouaTtky Tpeba NpOYMTATH 3aCTEPEKEHHS Ta BBIMKHYTH MEpPEMHKAd, MOTOM
nepeTackyBaTu cliaiiiep NOTpiOHOro MOTOpa Jyuisi MOro 3amycky Ha oOpaHiif

IIBUJIKOCTI, 200 kK ciaiiaep Master 1711 0THOYACHOTO 3aITyCK YCiX MOTOPIB.

— Motors

14:41:43: Load success
14:42:01: Load success

Motor Test Mode / Arming Notice:

Moving the sliders or arming your craft with the transmitter will
cause the motors to spin up.

In order to prevent injury before using
this feature.

Enabling motor test mode will also temporarily disable
Runaway Takeoff Prevention, to stop it from disarming the
craft when bench testing without propellers.

. | understand the risks, the propellers are removed
- enable motor control and arming, and disable
Runaway Takeoff Prevention.

1 —@ I 420
2 —@ [ ] 1132
3 —— I 3o
4 —@ I 420
5

6

7

8

Master —@

Cycle Time: 197 CPU: 6% 0.0V

Pucynok 4.12 — Ekpan Motors
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4.2.12 Expan CLI

Octanniif expan 3 mMeHto — CLI (Command line interface). ¥ manoro
ekpaHy (QyHKIIH He Oararo, a TOYHIiIIe — BChOro ABL. Ilepma — BBOIUTH
KOMaHAy 110 OyjAe BIJANPABICHO 10 KOHTPOJEPY, Apyra — BUBIJA BIAMOBIII BIJ
KOHTpoJiepy Ha ekpaH. Ha mpumip BBegemMo koMaHay dump, y BIANOBIIb MH
OTPUMAEMO TIEPEITIK YCIX MapaMeTpiB KOHTPOJIEPY, MO OJTHOMY Ha KOXKHIN 13 CTPOK

(puc. 4.13).

= CLlI

14:42:01: Load success
14:42:13: CLI mode detected

Note: Leaving CLI tab or pressing Disconnect will
automatically send "exit" to the board. With the latest firmware
this will make the controller and unsaved changes will
be

Entering CLI Mode, type 'exit' to return, or ‘help'

# dump

# version
# Betaflight / MATEKF405 (MKF4) 3.5.3 Nov 15 2018 /

00:01:03 (61d5abf00) MSP API: 1.40

board_name MATEKF405
manufacturer_id

# name
name -

# resources

resource BEEPER 1 C13
resource MOTOR 1 C06
resource MOTOR 2 CO7
resource MOTOR 3 C08
resource MOTOR 4 C09
resource MOTOR 5 A15
resource MOTOR 6 AO8
resource MOTOR 7 B08
resource MOTOR 8 NONE
resource SERVO 1 NONE
resource SERVO 2 NONE

Write your command here >

Cycle Time: 128 CPU: 6% 0.0V

Pucynok 4.13 — Expan CLI
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4.3 BucHOBKH 10 po3ainy 4

Y derBeproMy po3aii OyJO IPOTECTOBAHO POOOTY 3aCTOCYHKY MICHSA
nigkioueHHs KoHTposiepy LUX no MoOuibHOro Tene@oHy 3 OmepaiiitHOo
cuctemoro Android. Ilo Xxoay TecTyBaHHS 3aCTOCYHKY OyJiI0 pO3IVISIHYTO Ta
OIMCAaHO MOXJIMBOCTI KOXHOTO ekpany. Ilo 3akiHueHHi Oysi0 BHSBIEHO, IO

3aCTOCYHOK BIJNOBIJAE YCIM (DYHKI[IOHAIbBHUM BUMOTaM.
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BUCHOBKH

B pe3ynbraTi BUKOHAHHS AUIIOMHOT KBatidikamniiHoi poboTu OakanaBpa
BUKOHAHO aHaJi3 HEOOXIJHOCTI MOOUTHPHOTO 3aCTOCYHKY /IS HaJaIllTyBaHHS
MOJILOTHOTO KOHTpOJiepa KBajpokonrepa. Ha miacraBi mpoBENEHOro aHamizy
ICHYIOUHX pilleHb Ha (YHKIIOHATBHUX BUMOT JO Mporpamu, Oyino chopMoBaHO
TEXHIYHE 3aBJIaHHA, Ta CTPYKTYpy KOMIIOHEHTIB CHUCTEMM Y BUIJISAL JAlarpamu
BUKOHaHO1 MOBO10O UML.

3actocyHOok OyB po3poOieHuil MOBOIO TporpamyBaHHs Java. Po3poOxa
BeJjacsl y IHTErpOBaHOMY cepenoBulll po3podku Android Studio. st po3poOku
TakoX Oyna BuKopucTtaHa 6i6mioTexa mist pobotu 3 USB inTepdericom UsbSerial
B1J1 icmaHchkoro po3pobOnnka Felipe Herranz (felHRS8S).

byno omnucano cxemy pobGotu mpotokoiny MSP, 30kpema po3risHyTa
CTPYKTYypa MOro MakeTiB, 3a JOMOMOTOIO SIKUX 3aCTOCYHOK BUKOHYE OOMIH JaHUMHU
3 KOHTPOJIEPOM.

B pe3ynbTaTi BHKOHAHHS 3aBAaHHS 3aCTOCYHOK OyJ0 po3poOJieHO 3
3pyYHMM Ta IHTYiTUBHO 3pO3yMUTHM iHTepdericoM. 3aCTOCYHOK Ma€ JeKiJIbKa
€KpaHiB, 1110 03BOJSIOTh BUKOHYBATH HAJIAIITYBaHHS MapaMeTpiB KOHTpoOJepa y
3pyYHHA IS KOpucTyBauda croci6. Takox po3poOsieHo OOKOBE MEHIO IS
3pyYHOTO TIEPEeMHUKaHHS €KpaHiB. Byno mpoTecToBaHO (PYHKIIOHAIBHICTH YCIX
KOMITOHEHTIB MPOrpamu.

Bci 3aBpaHHs, mocraBieHl y AWIUIOMHIA KBanmiikauiiHiii poOoTi, Oynu

[MTOBHICTIO BUKOHAHI.
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Beryn

MeToro TpoeKTy € po3poOka mporpaMu i 3a0€3MEUEHHS MOMJIHBOCTI
HAJAIITYBaHHA TMOJILOTHOIO KOHTpOJIEpa KBAJAPOKONTEpa 3a MOOUIBHOTO
tenedony. IIporpama moBMHHa OyTH CTBOpEHa y BHIVISIAI 3aCTOCYHKY JUIsS

onepauiiiHoi cucteMu Android.

A.1 IlixcraBu Ajs1 po3podku

[TizmcraBoro y1st po3pOOKH € 3aBIaHHS Ha JUIJIOMHY KBalli(iKaliiHny poOoTy
Ha Temy “Po3pob6ka Android 3acTocyHKy Uis HajallITyBaHHS TMOJIbOTHOTO
KOHTpoOJIepa KBaJipokonTepa’, 3arBepikeHe HakazoMm Ne 86 Big 20 6epesns 2021 p.

no HarfloHanibHOMY YHIBEPCUTETY «3amopi3bKa MOJTITEXHIKAY.

A.2 IIpusHayeHHs po3poOKH

[Iporpama mnpu3HaueHa IS HaJaHHA KOPHUCTYBa4aM  MOXKJIMBOCTI
HaJaITYBaHHA TOJBOTHOTO KOHTpOJiepa KBaJapoKomTepa 3a MOOUIBHOTO

Tenedony.

A.3 OCHOBHI BUMOI'H 10 IPOIrPaMH

A.3.1 Bumoru 10 GpyHKIiOHAJBHHUX XaPAKTEPUCTUK

[Iporpama mnOBMHHA HaAaBaTH HACTYMHI (PYHKIIOHAIbHI MOKIUBOCTI
KOPHUCTyBadyaM:

— MIOKa3yBaTH CIHCOK MIIKIFOYEHUX J0 MOOIILHOTO Telle(pOHY KOHTPOJIEPIB;

— BUKOHYBATH 3’€JHAHHS 3 KOHTPOJIEPOM MO MPOTOKOIy MSP;

— BHUKOHYBaTH OOMIH JaHUMH 3 KOHTPOJEpOM IO MpoTokory MSP

(3unTyBaHHS Ta 3aIllC);
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— TIOKa3yBaTu OOKOBE HaBIiraiiiHe MeHIo;

— TIOKa3yBaTU OKPEMI €KpaHHU JUIsl KOXKHOI IPyIU HalaIlITyBaHb.

A.3.2 Bumoru g0 HagiiHocri

[Tporpama noBuHHa 3a0e3meuyBaTH 0OPOOIEHHS HACTYITHUX CUTYaIllil:

— CcHCTeMa HE Hajajga J03BUT Ha MIAKIIOYEHHS KOHTpoJjepa, MOTpiOHO
3aIMTATH JI03BUJI y KOPUCTYBaya;

— HE BJIAJIOCS BUKOHATH TIJIKIIFOYCHHS JI0 KOHTPOJIEepa;

— HE BJIAJIOCSI BUKOHATU 3’ €JIHaHHS 10 MpoToKoay MSP;

— 00pUB MIIKIIOYCHHS 3 KOHTPOJIEPOM.

A.3.3 YMoBH ekcruryaTamii

Jlns  3a0e3medeHHs eKCIUTyartaiii mporpaMu HEOOXIJHO BCTaHOBUTHU
“Android  3acTOoCyHOK  JUIsi  HaJalITyBaHHA  MOJLOTHOTO  KOHTpoJiepa

KBaIpoKoNTepa” Ha MOOUTHHU TenedoH.

A.3.4 Bumoru 10 cky1ay Ta mapamMeTpiB TeXHiYHUX 3ac00iB

Jlist 3a0e3MmedeHHs eKcIuTyaTarlii mporpaMu KOpUCTyBad TTOBUHEH MaTH:

— MoOuTbHMI TenedoH 3 omepaiiiiHoto cucteMoro Android Bepcii 4.0 uu
BUIIIC;

— microUSB — USB «kabeib;

— nepexigauk USB-OTG.
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A.3.5 Bumoru 10 MapKyBaHHS i yHaKyBaHHA

[Iporpama wmoxxe Oyt 3ammcana Ha USB-HOCii a00 onTtuuyHOMYy YU
KOPCTKOMY MarHiTHOMy nucky. Ha ymakoBiii mae OyTu BKa3aHO Ha3By poOOTH
«Android  3acTocyHOK Uil  HaJalITyBaHHS  MOJBOTHOTO  KOHTpoJiepa

KBaJpPOKONITEPAY.

A.3.6 Bumoru 10 TpaHCIIOPTYBaHHS 1 30epeKeHH

Bumoru 1o TpancnopTyBaHHs Ta 30€piraHHs MOBHICTIO 1ICHTUYHI BUMOTaM,

MIPOTIOHOBAHUM JI0 HOCIisI, HA TKOMY 30€pira€Thcs mporpama.

A.4 Cragii Ta eranu po3pooku

Jns poGoTu Han JUIUIOMHOIO KBajidikamiiiHO poboToro 0OakanaBpa
3aITaHOBAHO BUKOHAHHS HACTYITHUX €TalTiB:

— aHaJIi3 MPeIMETHOI 00J1acTi;

— OITKC TIPOTPaMH;

— po3po0OKa mporpamu;

—  eKCIUTyaTallis, TeCTyBaHHS Ta eKCIEPUMEHTAIbHE JOCIIIKCHHS
Iporpamu;

— 0(OpMIICHHSI TTOSICHIOBAJIHOI 3aITMCKU Ta JOKYMEHTIB /10 HEf.

A.S ITopsAA0K KOHTPOJIIO TAa NPUITMAHHSA

Junnomua kBamidikaiiitna pobora OakaiaBpa MOBHHHA OyTH BHKOHAHA y
BIJIMOBITHOCTI 3 KaJICHIAPHUM TUIAHOM.
Jurmomua kBamiikamiitHa poOota OakanaBpa Mae OyTH TNpUNAHATA

KOHCYJIbTAHTAMM BIANOBIIHUX PO3JLIIB Ta KEPIBHUKOM POOOTH 3arajoM, MiCis
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4oro 3aTBep/KEHA 3aBiAylouuM Kadeaporo Ta 3axWIlleHa Ha 3aciJaHHI

eK3aMeHaIlTHOT KOMICII.



JIOJIATOK B

TexkcT mporpamu
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b.1 3micr paiiny AndroidManifest.xml

<?xml version="1.0" encoding="utf-8"?>

<manifest
xmlns:android="http://schemas.android.com/apk/res/android"
package="com.hordiienko.app.powerrate"

>

<uses-permission android:name="android.permission.FOREGROUND_ SERVICE"/>
<uses-feature android:glEsVersion="0x00020000"/>

<application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app name"
android:roundlcon="(@mipmap/ic_launcher"
android:supportsRtl="true"
android:theme="@style/AppTheme"

>
<activity
android:name="com.hordiienko.app.powerrate.MainActivity"
android:launchMode="singleTop"
android:windowSoftInputMode="adjustPan"
>
<intent-filter>
<action android:name="android.intent.action. MAIN"/>
<category android:name="android.intent.category. LAUNCHER"/>
</intent-filter>
</activity>
<service

android:name="com.hordiienko.app.powerrate.service.MspService"
android:enabled="true"
android:exported="false"

/>



</application>

</manifest>

Bb.2 3micT ¢aitiny MainActivity.java

package com.hordiienko.app.powerrate;

import android.content. ComponentName;

import android.content.Intent;

import android.content.ServiceConnection;
import android.os.Build;

import android.os.Bundle;

import android.os.IBinder;

import android.support.v4.app.Fragment;

import android.support.v4.app.FragmentManager;
import android.support.v7.app.AppCompatActivity;
import android.support.v7.widget. Toolbar;

import android.util.Log;

import android.view.View;

import android.widget.Toast;

import com.hordiienko.app.powerrate.fragments.ConnectFragment;
import com.hordiienko.app.powerrate.fragments.LogFragment;
import com.hordiienko.app.powerrate.fragments.StatusFragment;
import com.hordiienko.app.powerrate.fragments.tabs.CliFragment;
import com.hordiienko.app.powerrate.fragments.tabs.GpsFragment;
import com.hordiienko.app.powerrate.msp.data.FeatureConfig;
import com.hordiienko.app.powerrate.service.ConnectListener;
import com.hordiienko.app.powerrate.service.MspService;

import com.hordiienko.app.powerrate.test. TestFragment;

import com.hordiienko.app.powerrate.utils. AboutDialog;

import com.hordiienko.app.powerrate.msp.MspTab;

import com.hordiienko.app.powerrate.msp.MspTabList;
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import com.mikepenz.materialdrawer.Drawer;

import com.mikepenz.materialdrawer.DrawerBuilder;

import com.mikepenz.materialdrawer.model.DividerDrawerltem;
import com.mikepenz.materialdrawer.model.PrimaryDrawerltem,;
import com.mikepenz.materialdrawer.model.SecondaryDrawerltem,;

import com.mikepenz.materialdrawer.model.interfaces.IDrawerltem;

public class MainActivity extends AppCompatActivity implements ConnectListener {
private static final int DRAWER STATE DEFAULT = 0;
private static final int DRAWER STATE CONNECTED = 1;

private static final String DRAWER CURRENT ID ="DRAWER CURRENT ID";
private static final String DRAWER STATE ="DRAWER STATE";

/I com.hordiienko.app.powerrate.views from layout

private Toolbar toolbar;

// logger
private Logger logger;

// drawer
private Drawer drawer;
/I private DrawerTabManager drawerTabManager;
private int drawerState;
private int drawerCurrentld;

private int aboutld;

/I service
private MspService mspService;

private boolean mspServiceBound,

/I private Fragment currentTabFragment;

private StatusFragment statusFragment;



@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity main);

findViews();

initToolbar();
initDrawer();

initFragments(savedInstanceState);

}

@Override
protected void onStart() {

super.onStart();

Log.d("LOG", "MainActivity.onStart()");

// but always false
if (!mspServiceBound) {

Intent intent = new Intent(this, MspService.class);

if (Build. VERSION.SDK_INT >=26) {
startForegroundService(intent);
} else {

startService(intent);

bindService(intent, serviceConnection, 0);

@Override
protected void onStop() {
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super.onStop();

Log.d("LOG", "MainActivity.onStop()");

// but should be bound always
if (mspServiceBound) {

mspService.setConnectListener(null);

// stop service if not connected to device
if (ImspService.isConnected() && !mspService.isConnecting()) {

stopService(new Intent(this, MspService.class));

unbindService(serviceConnection);

mspServiceBound = false;

@Override
protected void onDestroy() {

super.onDestroy();

Log.d("LOG", "MainActivity.onDestroy()");

@Override
protected void onSavelnstanceState(Bundle outState) {

super.onSavelnstanceState(outState);

// save drawer data to bundle
outState.putint(DRAWER STATE, drawerState);
outState.putint(DRAWER CURRENT ID, drawerCurrentld);
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private void findViews() {
toolbar = findViewByld(R.id.toolbar);

private void initToolbar() {

setSupportActionBar(toolbar);

private void initDrawer() {
drawer = new DrawerBuilder()
withActivity(this)
.withToolbar(toolbar)
.withHeader(R.layout.drawer header)
withOnDrawerltemClickListener(new DrawerltemClickListener())

Jbuild();

Il drawerTabManager = new DrawerTabManager();

private void initFragments(Bundle savedInstanceState) {

FragmentManager fragmentManager = getSupportFragmentManager();

if (savedInstanceState == null) {

drawerCurrentld = 0;

logger = new LogFragment();

fragmentManager.beginTransaction()
.add(R.id.containerLog, (Fragment) logger, LogFragment.class.getSimpleName())
.add(R.id.containerTab, new ConnectFragment(),
ConnectFragment.class.getSimpleName())
/l .add(R.id.containerTab, new TestFragment(),
ConnectFragment.class.getSimpleName())

.commit();
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} else {
// restore drawer data from bundle
drawerState = savedInstanceState.getint(DRAWER STATE);
drawerCurrentld = savedInstanceState.getint(DRAWER CURRENT ID);

// currentTabFragment = fragmentManager.findFragmentById(R.id.containerTab);

logger = (Logger)
fragmentManager.findFragmentByTag(LogFragment.class.getSimpleName());

}

@Override
public void onBackPressed() {
// close drawer first
if (drawer != null && drawer.isDrawerOpen()) {
drawer.closeDrawer();
} else {
if (mspServiceBound) {
if (mspService.isConnected()) {
Toast.makeText(this, getString(R.string.need to disconnect),
Toast. LENGTH_SHORT).show();

return;

super.onBackPressed();

@Override
public void onConnect() {

Log.d("LOG", "MainActivity.onDeviceConnect()");

// TODO select current tab in drawer by current class from service



1

/
/
/1

//
/
/

// replace drawer items to pages

initConnectedDrawer();

// insert status fragment

insertStatusFragment();

// reset current fragment

currentTabFragment = null;
/I select first page from pages
selectPage(0);
}
@QOverride

public void onDisconnect(boolean reconnect) {

Log.d("LOG", "MainActivity.onDisconnect()");

if (reconnect) {

logger.log("Reconnecting...");

// reset drawer items to default
drawerCurrentld = 1;

initDefaultDrawer();

FragmentManager fragmentManager = getSupportFragmentManager();

ConnectFragment connectFragment = new ConnectFragment();
Bundle args = new Bundle();
args.putBoolean(ConnectFragment. RECONNECT KEY, reconnect);

connectFragment.setArguments(args);

fragmentManager.beginTransaction()
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.replace(R.id.containerTab, connectFragment,
ConnectFragment.class.getSimpleName())

.commit();

removeStatusFragment();

// update app title
setTitle(R.string.app name);

logger.log(getString(R.string.disconnected));

private void insertStatusFragment() {
// insert status fragment

statusFragment = new StatusFragment();

FragmentManager fragmentManager = getSupportFragmentManager();
fragmentManager.beginTransaction()
replace(R.1d.containerStatus, statusFragment, StatusFragment.class.getSimpleName())

.commit();

private void removeStatusFragment() {
// find status fragment

FragmentManager fragmentManager = getSupportFragmentManager();

if (statusFragment != null) {
fragmentManager.beginTransaction()
.remove(statusFragment)

.commit();

public Logger getLogger() {



return logger;

/I public DrawerTabManager getDrawerTabManager() {
/ return drawerTabManager;
N}

private void onServiceBound() {

mspService.setConnectListener(this);

// 1nit the desired drawer items
if (mspService.isConnected()) {
Fragment currentFragment = getCurrentTabFragment();

MspTab currentTab = mspService.getCurrentTab();

if (currentTab.getClazz() != currentFragment.getClass()) {
// app was restarted fully
try {
selectPage(mspService.getMspTabList().indexOf(currentTab));
} catch (Exception e) {
e.printStackTrace();

drawerState = DRAWER STATE CONNECTED;

initConnectedDrawer();

} else {
drawerState = DRAWER STATE DEFAULT;
initDefaultDrawer();

}

private void initDefaultDrawer() {

// remove all items in drawer
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drawer.removeAllltems();

// 'add default Connect page to drawer

drawer.addItem(new PrimaryDrawerltem()
.withName(R.string.drawer connect)
.-withldentifier(1)
.withlcon(R.drawable.ic_usb_black 24dp)
.withlconTintingEnabled(true));

// add items to footer in drawer

initFooterDrawer();

// select current page in drawer

drawer.setSelection(drawerCurrentld, false);

private void initConnectedDrawer() {

// DrawerTab tab = drawerTabManager.getTab(drawerCurrentld);
MspTabList mspTabList = mspService.getMspTabList();
MspTab tab = mspTabList.get(drawerCurrentld);

// update app title
setTitle(tab.getName());

// remove all items in drawer
drawer.removeAllltems();
// add pages items to drawer

/l drawerTabManager.addToDrawer(drawer, mspService.getMsp().getMspData());
for (int 1 = 0; 1 < mspTabList.size(); i++) {

addToDrawer(mspTabList.get(i), 1);

// add items to footer in drawer

// initFooterDrawer();
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// select current page in drawer

drawer.setSelection(drawerCurrentld, false);

private void initFooterDrawer() {

/l settingsld = 100;

aboutld = 100;

drawer.addItems(
new DividerDrawerltem(),
new SecondaryDrawerltem().withName(R.string.footer about)
.withldentifier(aboutld)
.withlcon(R.drawable.ic_info black 24dp)
.withlconTintingEnabled(true)
.withSelectable(false)
// new
SecondaryDrawerltem().withName(R.string.footer about).withldentifier(aboutld).withIcon(Goo
gleMaterial.Icon.gmd info).withSelectable(false)

);

private void addToDrawer(MspTab tab, int key) {
if (tab.getClazz() == GpsFragment.class) {
if (!
mspService.getMsp().getMspData().featureConfig.getFeaturesByGroup(FeatureConfig. Group.G
PS).get(0).isEnabled()) {

return;

drawer.addItem(new PrimaryDrawerltem()

.withName(tab.getName())



1/

/1
/1

/

1/
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.-withldentifier(key)
.withIcon(tab.getlcon())
.withlconTintingEnabled(true));

@Nullable
public Class<?> getCurrentTabFragment() {

return currentTabFragment == null ? null : currentTabFragment.getClass();

private void selectPage(long id) {

MspTab currentTab = mspService.getCurrentTab();

if (currentTab != null && currentTab.getClazz() == CliFragment.class) {

Fragment fragment = getCurrentTabFragment();

if (fragment instanceof CliFragment) {

((CliFragment) fragment).sendReboot();

return;

return;

DrawerTab tab = drawerTabManager.getTab((int) id);

MspTab tab = mspService.getMspTabList().get((int) id);

try {

Fragment newFragment = (Fragment) tab.getClazz().newlInstance();

FragmentManager fragmentManager = getSupportFragmentManager();
fragmentManager.beginTransaction()

replace(R.id.containerTab, newFragment, tab.getTag())
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.commit();

mspService.setCurrentTab(mspService.getMspTabList().get(newFragment.getClass()));

/l currentTabFragment = newFragment;

// store current page id

drawerCurrentld = (int) id;

// select current page in drawer

drawer.setSelection(drawerCurrentld, false);

// update app title
setTitle(tab.getName());

if (tab.getClazz() == CliFragment.class) {
if (statusFragment != null) {

statusFragment.stopLiveData();

}

mspService.getMsp().getMspData().configurator.cliActive = true;
} else {

mspService.getMsp().getMspData().configurator.cliActive = false;

}
} catch (Illegal AccessException e) {

e.printStackTrace();
} catch (InstantiationException e) {

e.printStackTrace();

private Fragment getCurrentTabFragment() {
return getSupportFragmentManager().findFragmentByld(R.id.containerTab);

private class DrawerltemClickListener implements Drawer.OnDrawerltemClickListener {
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@Override
public boolean onltemClick(View view, int position, [Drawerltem drawerltem) {
Log.d("LOG", "onltemClick: " + position + ", drawerltem: " +

drawerltem.getldentifier());

if (drawerltem.getldentifier() == aboutld) {
AboutDialog.show(MainActivity.this);
/l drawer.closeDrawer();
} else {
// check if page exist for this id and this page not show currently
if (drawerltem.getldentifier() != drawerCurrentld) {
selectPage(drawerltem.getldentifier());

b
}
/l // check if page exist for this id and this page not show currently
/l if (pageManager.isTabExist((int) drawerltem.getldentifier()) &&
drawerltem.getldentifier() != drawerCurrentld) {
/! selectPage(drawerltem.getldentifier());
// }

// always close drawer

drawer.closeDrawer();

return true;

private ServiceConnection serviceConnection = new ServiceConnection() {
@Override
public void onServiceConnected(ComponentName name, IBinder service) {

Log.d("LOG", "MainActivity().onServiceConnected()");

MspService.LocalBinder binder = (MspService.LocalBinder) service;



mspService = binder.getService();

mspServiceBound = true;

onServiceBound();

@QOverride
public void onServiceDisconnected(ComponentName name) {

Log.d("LOG", "MainActivity().onServiceDisconnected()");

mspServiceBound = false;

mspService = null;

Bb.3 3mict ¢aiiy MspService.java

package com.hordiienko.app.powerrate.service;

import android.app.Notification;

import android.app.NotificationManager;

import android.app.PendingIntent;

import android.app.Service;

import android.content.BroadcastReceiver;

import android.content.Context;

import android.content.Intent;

import android.content.IntentFilter;

import android.hardware.usb.UsbDevice;

import android.hardware.usb.UsbManager;

import android.os.Binder;

import android.os.IBinder;

import android.support.v4.app.NotificationCompat;
import android.support.v4.app.NotificationManagerCompat;
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import android.util.Log;

import android.util.Pair;

import com.hordiienko.app.powerrate.Constants;
import com.hordiienko.app.powerrate.MainActivity;
import com.hordiienko.app.powerrate.R;

import com.hordiienko.app.powerrate.msp.MSP;
import com.hordiienko.app.powerrate.msp.MspTab;
import com.hordiienko.app.powerrate.msp.MspTabList;

import com.hordiienko.app.powerrate.utils. Utils;

import java.util. HashMap;
import java.util.concurrent. Executors;

import java.util.concurrent.ScheduledExecutorService;

public class MspService extends Service {
public class LocalBinder extends Binder {
public MspService getService() {

return MspService.this;

private final IBinder mBinder = new LocalBinder();
private MSP msp;
private UsbManager usbManager;

private ConnectListener connectListener;

private boolean connecting;

private ScheduledExecutorService scheduledExecutorService;

private Pair<String, MspTask> currentTask;

private MspTabList mspTabList;
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private MspTab currentTab;

@Override
public IBinder onBind(Intent intent) {
Log.d("LOG", "MspService.onBind()");

return mBinder;

private Notification buildNotification() {
Intent intent = new Intent(this, MainActivity.class);
PendingIntent pendingIntent = PendingIntent.getActivity(this, 0, intent,
PendingIntent FLAG _UPDATE CURRENT);

// TODO add disconnect action
NotificationCompat.Builder notificationBuilder = new NotificationCompat.Builder(this,
Constants. NOTIFICATION CHANNEL ID)
.setSmalllcon(R.drawable.ic_usb_black 24dp)

.setContentTitle(getString(isConnected() ? R.string.notification connected :

R.string.notification running))
.setContentIntent(pendingIntent)
.setPriority(NotificationCompat. PRIORITY DEFAULT);

return notificationBuilder.build();

@Override
public void onCreate() {
super.onCreate();

Log.d("LOG", "MspService.onCreate()");

Utils.createNotificationChannel(this);
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//
/
/!

startForeground(1, buildNotification());

scheduledExecutorService = Executors.newSingleThreadScheduledExecutor();

usbManager = (UsbManager) getSystemService(Context.USB_SERVICE);

mspTabList = new MspTabList();

@Override

public int onStartCommand(Intent intent, int flags, int startld) {

Log.d("LOG", "MspService.onStartCommand()");

// don't recreate

return Service.START NOT STICKY;

@Override
public void onDestroy() {
super.onDestroy();

Log.d("LOG", "MspService.onDestroy()");

disconnect(false, true);

public MSP getMsp() {

return msp;

public boolean isConnected() {

return msp != null;
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public void setConnecting(boolean connecting) {

this.connecting = connecting;

public boolean isConnecting() {

return connecting;

public void setConnected(MSP msp) {

this.msp = msp;

connecting = false;

if (this.msp !=null) {
connectListener.onConnect();

registerDeviceDetached();

showNotification();

private void showNotification() {
NotificationManager notificationManager = (NotificationManager)
getSystemService(Service. NOTIFICATION SERVICE);
notificationManager.notify(1, buildNotification());

public void disconnect() {

boolean reboot = false;

if (msp != null && msp.isRebooting()) {

reboot = true;
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disconnect(reboot, false);

private void disconnect(boolean reconnect, boolean shutDown) {

Log.d("LOG", "MspService.disconnect()");

if (msp !=null) {

for (MspTab tab : mspTabList) {

tab.setMspDatal.oaded(false);

msp.getSerial().close();

msp = null;

unregisterDeviceDetached();

if (connectListener != null) {

connectListener.onDisconnect(reconnect);

if (!shutDown) {

showNotification();

public HashMap<String, UsbDevice> getDevices() {

return usbManager.getDeviceList();

public void executeTask(MspTask task) {

scheduledExecutorService.execute(task);



public void storeTask(MspTask task, String taskName) {

currentTask = new Pair<>(taskName, task);

public void removeTask() {

currentTask = null;

public Pair<String, MspTask> getCurrentTask() {

Pair<String, MspTask> task = currentTask;

currentTask = null;

return task;

public MspTab getCurrentTab() {

return currentTab;

public void setCurrentTab(MspTab tab) {

this.currentTab = tab;

public MspTabList getMspTabList() {

return mspTabList;

public ScheduledExecutorService getScheduledExecutorService() {

return scheduledExecutorService;

public void setConnectListener(ConnectListener connectListener) {



this.connectListener = connectListener;

private void registerDeviceDetached() {
IntentFilter intentFilter = new IntentFilter();

intentFilter.addAction("android.hardware.usb.action.USB_ DEVICE DETACHED");

registerReceiver(deviceDetachedReceiver, intentFilter);

private void unregisterDeviceDetached() {

unregisterReceiver(deviceDetachedReceiver);

private BroadcastReceiver deviceDetachedReceiver = new BroadcastReceiver() {
@Override
public void onReceive(Context context, Intent intent) {

UsbDevice device = intent.getParcelableExtra(UsbManager. EXTRA DEVICE);

if (msp.getSerial().getUsbDevice().equals(device)) {

disconnect();

b.4 3micr ¢aiiay Serial.java

package com.hordiienko.app.powerrate.service;

import android.app.PendingIntent;
import android.content.BroadcastReceiver;
import android.content.Context;

import android.content.Intent;
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import android.content.IntentFilter;
import android.hardware.usb.UsbDevice;
import android.hardware.usb.UsbDeviceConnection;

import android.hardware.usb.UsbManager;

import com.felhr.usbserial.UsbSerialDevice;

import com.felhr.usbserial.UsbSeriallnterface;

public class Serial {
private static final String ACTION_USB_PERMISSION =
"com.android.example.USB_ PERMISSION";

public interface ReadListener {

void onRead(byte[] data);

private ReadListener readListener;

private UsbGrantReceiver usbGrantReceiver;

private UsbManager usbManager;

private UsbDevice usbDevice;

private UsbDeviceConnection usbDeviceConnection;
private UsbSerialDevice serialDevice;

private int baudRate;

private boolean deviceOpened;

private boolean serialOpened;

private boolean errorConnect;

private Serial() {
b

public static Serial connect(Context context, int baudRate, UsbDevice usbDevice) {
Serial instance = new Serial();
instance.usbManager = (UsbManager) context.getSystemService(Context. USB_SERVICE);

instance.baudRate = baudRate;



instance.usbDevice = usbDevice;

if (instance.connect(context)) {
return instance;
} else {

return null;

public void setReadListener(ReadListener readListener) {

this.readListener = readListener;

public void write(byte[] data) {

serialDevice.write(data);

public UsbDevice getUsbDevice() {

return usbDevice;

public void close() {
if (serialOpened) {
serialDevice.close();

usbDeviceConnection.close();

private boolean connect(Context context) {
if (lusbManager.hasPermission(usbDevice)) {
// register broadcast receiver for grant permission
IntentFilter filter = new IntentFilter(ACTION USB PERMISSION)
usbGrantReceiver = new UsbGrantReceiver();

context.registerReceiver(usbGrantReceiver, filter);

2
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Pendinglntent pendingIntent = PendingIntent.getBroadcast(context, 0, new

Intent(ACTION_USB_PERMISSION), 0);
usbManager.requestPermission(usbDevice, pendinglntent);
} else {

openDevice(context);

if (!serialOpened && !errorConnect) {
synchronized (this) {

try {
this.wait();

} catch (InterruptedException e) {
e.printStackTrace();

return !errorConnect;

private void openDevice(Context context) {
if (usbGrantReceiver != null) {

context.unregisterReceiver(usbGrantReceiver);

usbDeviceConnection = usbManager.openDevice(usbDevice);
if (usbDeviceConnection == null) {

errorOpenDevice(context);

return;

deviceOpened = true;
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serialDevice = UsbSerialDevice.createUsbSerialDevice(usbDevice, usbDeviceConnection);

if (serialDevice != null) {
if (serialDevice.open()) {
serialDevice.setBaudRate(baudRate);
serialDevice.setDataBits(UsbSeriallnterface. DATA BITS _8);
serialDevice.setStopBits(UsbSeriallnterface.STOP_BITS 1);
serialDevice.setParity(UsbSeriallnterface. PARITY NONE);
// serialDevice.setParity(UsbSeriallnterface. PARITY EVEN);

serialDevice.setFlowControl(UsbSeriallnterface. FLOW CONTROL OFF);

serialDevice.read(mUsbReadCallback);

serialOpened = true;

/l mConnectListener.onConnect();

/I notify wait object
synchronized (this) {
this.notify All();

}

} else {
errorOpenDevice(context);

b

} else {
// TODO check device support

errorOpenDevice(context);

private void errorOpenDevice(Context context) {

if (usbGrantReceiver !=null) {
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context.unregisterReceiver(usbGrantReceiver);

if (deviceOpened) {

usbDeviceConnection.close();

/l mConnectListener.onErrorConnect(ErrorType. ERROR OPEN);

// set error

errorConnect = true;

// notify wait object
synchronized (this) {
this.notify All();

private UsbSeriallnterface.UsbReadCallback mUsbReadCallback = new
UsbSeriallnterface.UsbReadCallback() {
@Override
public void onReceivedData(byte[] data) {
if (readListener !=null) {

readListener.onRead(data);

private class UsbGrantReceiver extends BroadcastReceiver {
@Override
public void onReceive(Context context, Intent intent) {

String action = intent.getAction();

if (action != null && action.equals(ACTION USB_PERMISSION)) {
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if (intent.getBooleanExtra(UsbManager. EXTRA PERMISSION GRANTED, false))

{
openDevice(context);
} else {
errorOpenDevice(context);
}
h
}
h
}

b.5 3micr ¢paitry MSP.java

package com.hordiienko.app.powerrate.msp;

import com.hordiienko.app.powerrate.service.Serial;

public class MSP implements Serial.ReadListener {

private static final int JUMBO FRAME SIZE LIMIT = 255;

private final Object monitor = this;

private Serial serial;

private MSPData mspData;
private MSPHandler mspHandler;
private MSPHelper mspHelper;

// receive message

private boolean received;

private int state;

private int code;

private byte[] message buffer;
private int message length expected;

private int message length received,



private byte message checksum;
private boolean messagelsJumboFrame;

private boolean unsupported;

private boolean rebooting;

public MSP(Serial serial) {
this.serial = serial;

this.serial.setReadListener(this);

mspData = new MSPData();
mspHandler = new MSPHandler(mspData);
mspHelper = new MSPHelper(mspData);

public Serial getSerial() {

return serial;

public MSPData getMspData() {

return mspData;

public MSPHelper getMspHelper() {

return mspHelper;

@Override
public void onRead(byte[] data) {
for (byte aData : data) {
switch (state) {
case 0:
if (aData==36) {// $

state++;
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}
break;

case 1:
if (aData=="77) { // M
state++;
} else { // restart and try again
state = 0;
}
break;
case 2: // direction (should be >)
unsupported = aData == 33; // FC reports unsupported message error
state++;
break;
case 3:
message length expected = aData & 0xFF;
if (message length expected == JUMBO_ FRAME SIZE LIMIT) {

messagelsJumboFrame = true;

message checksum = aData;

state++;
break;
case 4:
code = aData & OxFF;

message checksum "= aData;

if (message length expected > 0) {
// process payload
if (messagelsJumboFrame) {
state++;
} else {

state = state + 3;



} else {
// no payload
state += 5;
}
break;
case 5:
message length expected = aData & 0xFF;
message checksum "= aData;

state++;

break;

case 6:
message length expected = message length expected + 256 * (aData & 0xFF);
message checksum "= aData;

state++;

break;
case 7:
// setup buffer

message buffer = new byte[message length expected];

state++;

case 8: // payload
message buffer[message length received] = aData;
message checksum "= aData;

message length received++;

if (message length received >= message length expected) {
state++;
}
break;
case 9:

if (message checksum == aData) {
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1/

/

if (mspHandler != null) {
mspHandler.handleMessage(mspPacket)
}

onReceive();
h
else {

// TODO report crcError
b

// Reset variables

message length received = 0;
state = 0;
messagelsJumboFrame = false;
message buffer = null;

break;

public void sendMessage(int code, byte[] data) {
byte[] buffer;

if (data !=null) {
byte checksum;
buffer = new byte[data.length + 6];

buffer[0] =36;//$

buffer[1]=77;//M

buffer[2] = 60; // <

buffer[3] = (byte) data.length; // data length
buffer[4] = (byte) code; // code

checksum = (byte) (buffer[3] * buffer[4]);

9
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for (int 1 = 0; 1 < data.length; i++) {
buffer[i + 5] = data[i];

checksum *= buffer[i + 5];

buffer[5 + data.length] = checksum;
} else {
buffer = new byte[6];

buffer[0] =36;//$

buffer[1]=77;//M

buffer[2] = 60; // <

buffer[3] = 0; // data length

buffer[4] = (byte) code; // code

buffer[5] = (byte) (buffer[3] * buffer[4]); / checksum

serial.write(buffer);

public void sendMessage(int code) {

sendMessage(code, null);

public void sendRequest(int code) throws MspException {

boolean receiveTimeout = false;

received = false;

sendMessage(code, null);

synchronized (monitor) {

try {
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// TODO check InterruptedException
monitor.wait(2000);

} catch (InterruptedException ignored) {}

if (Ireceived) {

receiveTimeout = true;

received = false;

if (receiveTimeout) {

throw new MspException(MspException.ExceptionType. MSP_RECEIVE TIMEOUT);

public void reboot() {

rebooting = true;

sendMessage(MSPCodes.MSP_SET REBOOT);

public boolean isRebooting() {

return rebooting;

public void setArmingEnabled(boolean doEnable, boolean
disableRunawayTakeoffPrevention) {
// apiVersion 1.37.0

if (mspData.config.armingDisabled == doEnable ||
mspData.config.runawayTakeoffPreventionDisabled != disableRunawayTakeoffPrevention) {

mspData.config.armingDisabled = !doEnable;
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mspData.config.runawayTakeoffPreventionDisabled =

disableRunawayTakeoffPrevention;

sendMessage(MSPCodes.MSP_ ARMING DISABLE,
mspHelper.crunch(MSPCodes. MSP_ ARMING DISABLE));

// TODO
/l if (doEnable) {
/ GUIlog(i18n.getMessage(‘armingEnabled'));
// if (disableRunawayTakeoffPrevention) {
/l GUllog(i18n.getMessage('runawayTakeoffPreventionDisabled'));
!l } else {
/ GUIlog(i18n.getMessage('runawayTakeoffPreventionEnabled'));
// }
/l } else {
/l GUlIlog(i18n.getMessage('armingDisabled'));
/ }

}

private void onReceive() {
received = true;

freeMonitor();

private void freeMonitor() {
synchronized (monitor) {

monitor.notify All();



B.6 3mict paiiany MspServiceFragment.java

package com.hordiienko.app.powerrate.fragments;

import android.content. ComponentName;
import android.content.Intent;

import android.content.ServiceConnection;
import android.os.Bundle;

import android.os.IBinder;

import android.support.annotation.Nullable;
import android.support.v4.app.Fragment;
import android.util.Log;

import com.hordiienko.app.powerrate.MainActivity;

import com.hordiienko.app.powerrate.service.MspService;

public abstract class MspServiceFragment extends Fragment {

abstract protected void onServiceBound();
private MainActivity mainActivity;
private MspService mspService;

boolean mspServiceBound,

@QOverride

public void onActivityCreated(@Nullable Bundle savedInstanceState) {

super.onActivityCreated(savedInstanceState);

mainActivity = (MainActivity) getActivity();

@Override
public void onStart() {
super.onStart();

if (!mspServiceBound) {
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Intent intent = new Intent(mainActivity, MspService.class);

mainActivity.bindService(intent, serviceConnection, 0);

@Override
public void onStop() {
super.onStop();

if (mspServiceBound) {
mainActivity.unbindService(serviceConnection);

mspServiceBound = false;

protected MainActivity getMainActivity() {

return mainActivity;

protected MspService getMspService() {

return mspService;

private ServiceConnection serviceConnection = new ServiceConnection() {
@Override
public void onServiceConnected(ComponentName name, IBinder service) {
MspService.LocalBinder binder = (MspService.LocalBinder) service;
mspService = binder.getService();

mspServiceBound = true;

Log.d("LOG", "MspServiceFragment().onServiceConnected()");

onServiceBound();
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@Override
public void onServiceDisconnected(ComponentName name) {
mspServiceBound = false;

mspService = null;

B.7 3mict ¢paitny MspTaskFragment.java

package com.hordiienko.app.powerrate.fragments;

import android.os.Bundle;

import android.support.annotation.NonNull;
import android.support.annotation.Nullable;
import android.util.Log;

import android.util.Pair;

import android.view.LayoutInflater;

import android.view.View;

import android.view.ViewGroup;

import android.widget.ProgressBar;

import com.hordiienko.app.powerrate.Logger;
import com.hordiienko.app.powerrate.R;

import com.hordiienko.app.powerrate.service.MspTask;

public abstract class MspTaskFragment extends MspServiceFragment {

private ViewGroup containerTab;

private ProgressBar progressTask;

private MspTask mspTask;

private boolean tabCreated;
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protected abstract View onCreateTab(LayoutInflater inflater, (@Nullable ViewGroup
container);

protected abstract void onTabCreated();

@Nullable

@QOverride

public View onCreateView(@NonNull LayoutInflater inflater, @Nullable ViewGroup
container, @Nullable Bundle savedInstanceState) {

Log.d("LOG", "MspTaskFragment.onCreateView()");

View layout = inflater.inflate(R.layout.fragment msp task, container, false);

containerTab = layout.findViewByld(R.id.containerTab);
progressTask = layout.findViewByld(R.id.progressTask);

showProgressBar();

// containerTab.postDelayed(() -> {

/l View view = onCreateTab(inflater, containerTab);
/

// if (view !=null) {

// containerTab.addView(view);
// }

/

/11 hideProgressBar();

/l

/! tabCreated = true;

Il onTabCreated();

// },200);

return layout;



@Override
public void onStop() {
super.onStop();

if (mspTask !=null && !mspTask.isFinished()) {

mspTask.unlink();
getMspService().storeTask(mspTask, getClass().getName());

public void taskFinished(final MspTask task) {
runInUiThread(() -> onTaskFinished(task));

protected void onTaskFinished(MspTask task) {
mspTask = null;

hideProgressBar();

protected void executeTask(MspTask task) {

mspTask = task;

showProgressBar();

getMspService().executeTask(task);

protected Logger getLogger() {
return getMainActivity().getLogger();

protected MspTask getTask() {

return mspTask;
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private void runlnUiThread(Runnable runnable) {

containerTab.post(runnable);

protected void showProgressBar() {
/! Log.d("LOG", "showProgressBar");

containerTab.setVisibility(View.GONE);
progressTask.setVisibility(View.VISIBLE);

protected void hideProgressBar() {
// Log.d("LOG", "hideProgressBar");

containerTab.setVisibility(View.VISIBLE);
progressTask.setVisibility(View.GONE);

protected boolean isTabCreated() {

return tabCreated;

@Override

protected void onServiceBound() {
// TODO delay for close drawer
createTab();

Pair<String, MspTask> taskPair = getMspService().getCurrentTask();

if (taskPair != null && taskPair.first.equals(getClass().getName())) {

mspTask = taskPair.second,

showProgressBar();
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mspTask.link(this);

private void createTab() {

containerTab.postDelayed(new Runnable() {

@QOverride

public void run() {
/l LayoutInflater inflater = getLayoutlnflater();
// Layoutlnflater.from(getContext());

LayoutInflater inflater = getMainActivity().getLayoutInflater();

View view = onCreateTab(inflater, containerTab);

if (view !=null) {

containerTab.addView(view);

// hideProgressBar();

tabCreated = true;
onTabCreated();

j
1, 200);

Bb.8 3micr ¢paiiny BaseTabFragment.java

package com.hordiienko.app.powerrate.fragments;

import android.os.Bundle;
import android.support.annotation.NonNull;
import android.support.annotation.Nullable;

import android.support.v4.content.ContextCompat;
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import android.util.Log;

import android.view.Menu;

import android.view.Menulnflater;

import android.view.Menultem;

import android.view.View;

import android.view.inputmethod.InputMethodManager;
import android.widget.LinearLayout;

import android.widget.Toast;

import com.hordiienko.app.powerrate.Logger;

import com.hordiienko.app.powerrate.R;

import com.hordiienko.app.powerrate.service.MspTask;
import com.hordiienko.app.powerrate.msp.MspTab;

import com.hordiienko.app.powerrate.msp.MspTabList;

import static android.content.Context. INPUT METHOD SERVICE;

public abstract class BaseTabFragment extends MspTaskFragment {
private static final String DATA LOADED KEY ="DATA LOADED KEY";

abstract public boolean onLoadPerform();
abstract public boolean onSavePerform();
public abstract void onUpdateTab();
public abstract void onSaveTab();

/I private boolean serviceBound;

private boolean dataloaded;

private boolean disableSave;

private boolean disableLoad;

@Override
public void onCreate(@Nullable Bundle savedInstanceState) {

super.onCreate(savedInstanceState);



setHasOptionsMenu(true);

if (savedInstanceState != null) {

datalLoaded = savedInstanceState.getBoolean(DATA LOADED KEY, false);

@Override
public void onSavelnstanceState(@NonNull Bundle outState) {
super.onSavelnstanceState(outState);

outState.putBoolean(DATA LOADED KEY, datal.oaded);

@QOverride
public void onCreateOptionsMenu(Menu menu, Menulnflater inflater) {
menu.clear();

inflater.inflate(R.menu.main_menu, menu);

if (disableLoad) {

menu.removeltem(R.id.action_load);

if (disableSave) {

menu.removeltem(R.id.action_save);

@Override
public boolean onOptionsltemSelected(Menultem item) {
switch (item.getltemlId()) {
case R.id.action_save:
hideKeyboard();

actionSave();
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/

//
/
/

1/

/

/

1/

break;

case R.id.action_load:
hideKeyboard();
actionLoad();
break;

case R.id.action_reboot:
actionReboot();
break;

case R.id.action_disconnect:
hideKeyboard();
actionDisconnect();
break;

default:

return super.onOptionsltemSelected(item);

return true;

@Override
protected void onServiceBound() {

super.onServiceBound();

serviceBound = true;

if (isTabCreated()) {
onTabCreated();

if (!datalLoaded) {
loadData();

} else if (isUiDrawn()){
updateUi();
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@Override
public void onStop() {
super.onStop();

// serviceBound = false;

if (dataLoaded) {
onSaveTab();

@Override
protected void onTabCreated() {
Log.d("LOG", "BaseTabFragment.onTabCreated()");

if (!dataloaded) {
try {
/l DrawerTabManager drawerTabManager =
getMainActivity().getDrawerTabManager();
MspTabList mspTabList = getMspService().getMspTabList();
/l int tabld = drawerTabManager.getTabld(getClass());
MspTab tab = mspTabList.get(getClass());

datalLoaded = tab.isMspDatal.oaded();
} catch (Exception e) {
e.printStackTrace();

/l DrawerTab tab = getMainActivity().getDrawerTabManager().getTab(getClass());

if (!dataLoaded) {
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loadData();

} else {
hideProgressBar();
onUpdateTab();

@Override
protected void onTaskFinished(MspTask task) {
super.onTaskFinished(task);

Logger logger = getLogger();

if (task.isSuccess()) {
if (task instanceof LoadTask) {
logger.log(getString(R.string.loadSuccess));
datalLoaded = true;

getMspService().getMspTabList().get(getClass()).setMspDatalL.oaded(true);

loadCallback();
} else if (task instanceof SaveTask) {

logger.log(getString(R.string.saveSuccess));

saveCallback();
}
} else {
if (task instanceof LoadTask) {
logger.log(getString(R.string.loadFailed));
datalLoaded = false;
} else if (task instanceof SaveTask) {

logger.log(getString(R.string.saveFailed));
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protected void disableSaveAction() {

disableSave = true;

protected void disableLoadAction() {

disableLoad = true;

protected boolean isDatalL.oaded() {

return datalLoaded;

private void loadCallback() {
// if (isUiDrawn()) {

// updateUi();
/l }
/lupdateUi();
onUpdateTab();
h

private void saveCallback() {
/lupdateUi();

protected void actionSave() {
if (disableSave) {

return;

onSaveTab();
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executeTask(new SaveTask(this));

protected void actionLoad() {
if (disableLoad) {

return;

loadData();

protected void actionReboot() {
getMspService().getMsp().reboot();

/" getMainService().reconnect();

private void actionDisconnect() {

MspTask task = getTask();

if (task !=null) {

Toast.makeText(getMainActivity(), getString(R.string.need to_disconnect),

Toast. LENGTH_SHORT).show();

return;

getMspService().getMsp().setArmingEnabled(true, false);
getMspService().disconnect();

private void loadData() {
executeTask(new LoadTask(this));
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private void hideKeyboard() {

try {
InputMethodManager imm = (InputMethodManager)

getMainActivity().getSystemService(INPUT METHOD_ SERVICE);

imm.hideSoftInputFromWindow(getMainActivity().getCurrentFocus().getWindowToken(), 0);

} catch (NullPointerException ignored) {}

private class LoadTask extends MspTask {

private LoadTask(MspTaskFragment fragment) {

super(fragment);

@Override
public void run() {

setSuccess(onLoadPerform());

// SystemClock.sleep(5000);

finish();

private class SaveTask extends MspTask {

private SaveTask(MspTaskFragment fragment) {

super(fragment);

@Override
public void run() {

setSuccess(onSavePerform());
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finish();

protected View makeDivider() {
float density = getResources().getDisplayMetrics().density;
int marginTop = (int) (4 * density);
int marginBottom = (int) (4 * density);

View view = new View(getMainActivity());

LinearLayout.LayoutParams layoutParams = new
LinearLayout.LayoutParams(LinearLayout.LayoutParams. MATCH_PARENT, (int) (1 *
density));

layoutParams.setMargins(0, marginTop, 0, marginBottom);

view.setLayoutParams(layoutParams);

view.setBackgroundColor(ContextCompat.getColor(getMainActivity(),
R.color.md grey 300));

return view;
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HauioHanbHuii yHiBEpCUTET “3anopisbka nonitexHika’
Kachenpa nporpamHmx 3acobiB

Po3pobka Android 3acToCVHKY JIJIg HAJANITYBAHHS
MOJILOTHOT'O KOHTPOJEPA KBAAPOKOIITEPA

BukoHas KepiBHKK ‘

CT. rp. KHTs-117 K.H.T., AOLEHN
B.l. lopaieHko T.B. ®egopoHyak

Pucynoxk B.1 — Cnaiig Nel

* OG’eKT [OCNIMKEHHA - HANaLWTYBaHHA NONLOTHOIO
KOHTpONIepa KBa4poKonTepa B No/IbOBUX YMOBaXx.

* MpepgmeT pocnimKeHHA - MOBINbHUIA 3aCTOCYHOK AN
HanawTyBaHHA MONbOTHOrO KOHTPOEpa.

* MeTta po60oT1n - po3pobka 3aCTOCYHKY A/11 B3aemoaii
MOGiNbHOro NPUCTPO Ha 6asi onepauiiHoi cuctemn Android
3 NO/ILOTHUM KOHTPO/IEPOM KBaPOKONTEPa.

Pucynoxk B.2 — Cnaiig Ne2
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3aBpaHHA poboTun

* AHani3 HeobxiHICTb MOBINLHOIO 3aCTOCYHKY

* Bn6ip moBM NporpamyBaHHA Ta CepefoBuLLa PO3PO6KU
* Cxema OCHOBHWX KOMMOHEHTIB 3aCTOCYHKY

* Po3po6ka knacy ans pobotu 3 npotokonom MSP

* TecTyBaHHA Po6OTU 3aCTOCYHKY

Pucynoxk B.3 — Cnaiig No3

AHanis icHyKU4Oro pileHHs - 3acTocyHoK Speedy Bee

Be XA AN -]

SpeedyBez Disconnect

= = ol Speedy Bee — M0GinbHMIT 3aCTOCYHOK AN
TenedoHiB 3 onepauiiHoto cuctemoro Android.
P03po6HKK 3aCTOCYHKY KOMMaHia RunCam Co.,Ltd.

3acTOCYHOK lae MOX/IMBICTE 3MiHIOBATH
HanawTyBaHHSA npowurekn Betaflight wasxom
3’eHaHHA MOGI/IbHOro TenedoHy 3 KOHTPOSIEPOM 3a
ponomoroto USB kabento abo Bluetooth (ans
KOHTpOsiepiB, WO He MakTb BOyaoBaHoro Bluetooth,
NOTPIBHO JOKYNWUTKX CNeliasibHWi aganTep).

info
Arming Disable Flags: 2
Battery voltage: ooy

Capacity drawn: 0mah

RSS! 0%

Calbrate Accelerometer

Pucynoxk B.4 — Cnaiig No4
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MopiBHANbLHI XapakTepUCTUKU MOB

nporpMmyBaHHA
XapakTepHucTHKa Java Kotlin
Null-6ecrieunicts Hi Tak
Po3yMmHe mpuBeeHHS THITIB Hi Tak
Checked exception TaK Hi
Tak (mpocte
Singleton objects Tax p
CTBOPEHHA)
DYHKIIOHATTBHO TPOTPaMyBaHHS Hi Tak
OyHKII-pO3MIHPEHHS Hi Tak

Pucynoxk B.5 — Cnaiig Ne5

MopiBHANLHI XapaKTepUCTUKN cepenoBULY

po3pobku
XapaKTepucTHKa Eclipse Android Studio
CucteMa o6y a0BH Ant cuctema nodymosu Gradle

MMiaTpumka MoB Java, C/C++, Python, )
o Java ta Kotlin
[IporpamyBanug Python Ta iHmm
I'padiunnii inTepdeiic Mobynosanmit Ha SWT | TloGynoBannii Ha Swing
Jar dhaitmu, Maven-cymichi

[Migxmodenus 6ibnioTek Jar daiinu

pemo3uTopii
IMiarpumka Cloud Platform Hi Tax

Pucynoxk B.6 — Cnaiig Ne6
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Aiarpama 0CHOBHUX KOMIMOHEHTIB Nporpamu

Pucynok B.7 — Cnaitg No7

Cxema nakety nporokony MSP

header - 3aronoBok 3 TpbOX 6aliTiB,
nepwigsa — cumsonu “SM”, TpeTiii —
Hanpam pyxy, “<” - Hanpsm [0 KOHTposepa,
“>" - HanpaAM Bif, KOHTpoNepa

size - po3Mip gaHux, Wo MICTATLCA B
payload

type - TUM nakeTy, BKa3ye TUN JaHuX sKi
MICTUTb NakKeT

payload - laHi, Akl € (size He 0)

crs - KoHTponbHa cyma, onepauis XOR
Hap GailTamu size, type Ta payload

header size  type payload crc

command

4 0xAD  0x3C

header size type crc

request

header size type payload crc

response

0x24 04D  Ox3E

checksum . = XOR (

size type payload

Pucynok B.8 — Cnaiig Ne8

¥
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NiaknoueHHs KOHTponepy LUX oo MoGinbHoro tenecoHy

[nA nigknioyeHHs KOHTponepa Ao
MOBI/IbHOro TenegoHy NOTPIOHI:

* Kabenb microUSB — USB
* nepexigHnk USB-OTG.

Pucynoxk B.9 — Crnaiig Ne9

Configuration

BokoBe meHI0 HaBiraujl
nly Power & Battery

@ Failsafe

sk PIDTuning

(] Receiver

L] Modes

‘ Motors

BB cu

Pucynoxk B.10 — Crnaiig Nel0



EkpaH Setup

MepLUnii expaH, SKWid BifobpaXaeTbCA
nicnsa ycnilHOro NigkIiYeHHs 40
KOHTpOnepy

3Bepxy ekpaHa € 3D mogens
KBaJpoKonTepa, And Bizyanidauil
NOTOYHOTO MOMOXEHHSA Y MPOCTOPI (KyTH
Haxuny).

i C VKA
Preview

Heading: 314 deg Reset Z axis, offset: 316 deg

Pitch: 21.9.deg
Roll: 2.0deg

s

Arming Disable Flags: RX_FAILSAFEMSP

Battery voltage: [[RRY
Capacity drawn: 0 mAh

Current draw: 0.0A

RSSI: 27 %

GPS
Cycle Time: 130 CPU: 19% 0.1V

Pucynoxk B.11 — Cnaiig Nell

BucHoOBKU

B pesynbTari BUKOHaHHS AUMNIOMHOI poboTK 6y/10 BUKOHAHO aHani3
HeobXiHOCTI MOGINIbLHOIO 3aCTOCYHKY A/15 HaNnawTyBaHHSA NObOTHOIO

KOHTpO/epa KBagpoKonTepa.

Byno onucaHo cxemy po6oTtu npotokony MSP, 30kpemMa po3risHyTa
CTPYKTypa oro nakeTis, 3a [0ONMOMOr0I0 SKMX 3aCTOCYHOK BUKOHYE

00OMIH JA@HUMK 3 KOHTPOJ/IEPOM.

3acTocyHOK [03BOASE OnepaTopy KBafpokonTepa eKOHOMUTK Micue
cepef peyeid, skn HeoOXxigHi oMy y po6oTi. Bignagae HeobXiAHICTb

6patu i3 co60t0 HOYTOYK.

Pucynoxk B.12 — Cnaiig Nol2
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