POCTA (4.

®EQEPANIbHAA CETb UEHTPOB
OBPA30OBAHWA LW®PPOBOIO
M TYMAHUTAPHOIO NPO®UNEWN

CT. Paepca?

Co3aaHne KOMNbITEPHbIX UTP KaK MHCTPYMEHT
dopmupoBaHma pyHKLMOHANbHON
rPaMoOTHOCTM

Banbix E.M. — pykoBogutens,
neparor gononHuTenbHoro obpasoBaHua LleHTpa «Touka poctay
B MBOY COLLU Ne 24 nmenun reHepana H.H. PaeBckoro
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CDyH KUNMOHAJIbHAA TPAMOTHOCTDb

CnocobHOCTb NPUMEHATL NMPUODPETEHHBbIE 3HAHUSA, YMEHUS N HAaBbIKU ON19 peLleHuns
XM3HEHHbIX 3ada4 B pasnuyHbiX cdepax. Ee cMmbicn — B MeTanpeaMeTHOCTHU, B
OCO3HaHHOM BbIXO€e 3a rpaHuubl KOHKPETHOro npeamMeTta, a ToOMHee — CUHTE3NPOoBaHUMK
BCEX NpeaMeTHbIX 3HaHMW ONA peLleHna KOHKPETHOM 3aga4u.

[Mpu 4Yem TYT KOMNbIOTEPHbIE UTPbI?

[MpoekT no pa3paboTke urpbl TpedyeT oOLWMPHBIX
3HaHWM B pa3HbIX 06NacTaX, KOMMNETEHLUUA He
TOJSIbKO B NMporpaMmmMmpoBaHnm U TBOPYECKOM
NPOEKTUPOBAHNN MOAESIEN, HO TaKkKe B MOHUMAaHNN
dn3nYECKNX 3aKOHOB, YMEHNU UCKATb U
aHanusuposaTb MHOPMaLUIO,

MaTeMaTUYECKMX HABbIKOB




TOUYKA \!pocm

PeanbHbIN NpoeKT

Llenb: co3paTb cMmMmynaTop KBagpokontepa
3agauu:
* 3yunTtb npuHUMn paboTkl KBagpokonTepa

* 3yunTb nporpamMmHbin cnocob

peannm3aunm mexaHmnkK nosieTa [MpoxoxaeHne nosnockl NPENATCTBMNA, TOHKA Ha
BpeMsi, NOOHATNE N cOPOC rpy3a, rofioBONTOMKM,

* PeanusoBaTtb mexaHuky noneta B Unity 3D | | ccnenosarms kapTsl n mHoroe apyroe

« CnpoeKkTnpoBaTb OKPYXXeHne

* MpuaymaTtb n 406aBUTbL UrpoBble

MeXaHUKU Ans cumynaTtopa BTu.BVR! )
(FPV cnmynaTop) | &

 Co3pnaTtb Bce Heobxoanmble 3D moaenu

* Hayuntbcsa nmnotupoBaTb UIPOBOU
KBagpokonTtep




TOUYKA \!pocm

PyHKUMOHaNbHasa rpaMoTHOCTb

* UntaTtenbckas — yMeEHUE HaAUTU HY)XXHOE B CTaTbe U3 MHTEPHeTa O nonete
KBagpokonTtepa n ero cosgaHuto B Unity 3D (B T.4. HA MIHOCTPAHHOM
A3bIKE).

< C

I I b | - d | - 0 KEANPOKGNTED KHWUTH 3d p 4 Q, o2
a a 0 MNOMCK E3pTHHEM EMOE0 TOBapb nepesog4rK BCE

apTh

5] httpsy//yandes.ru/search/?text=rdflhjrjgnth+.ybnb+3d8uclid=2411726&Ir=121771
Py g ¥

Z
=
Iy
=
s

G ] https://www.habrader.com/tutorials/pid-controller/3-stabilize-quadcopter/ a&

%] BHpTyaﬂbelﬁ KBagpokonTep Ha Unity + OpenCV (HacTk 1) &)
habr.com » nwarlicles/267791/
B uactn 1 me Gynesm cosnasams ceod BMpTyansHes keagpokonTep e Unity u craGiunmanposams eno
PID perynAatopamu. Nomonoueswe OpenCV Gynet 2 uacTu 2. B uscT 3 NNaHWpyeToR NOTECTMROBaTE
Introduction anropwT NNoTHOA 30 pexoHCTRyxLMA wa DpenCY, Hurars e

3. How to stabilize a quadcopter

This is a tutorial on how you can minimize an error with the help of a PID controller. This is 2 technique used in real-life o QUADCOPTER simulator in Unity (Lil'ﬂ( to tutorial in ) @
quadcopters, which is like a helicopter but with four rotors,
youtube.com > watch

Minimize an error with a PID controller in Unity with C#

1. Improve the steering of 2
self-driving car

The difference between the last tutorials and this one is that you will need more than one PID controller to stabilize the
quadcopten You will need at least two, but we will use three to be on the safe side. The three errors you will nesd to
minimize are: roll angle, pitch angle, and yaw angle velocity. If you minimize these three errors, the quadcopter will be
able to hover in the air. If you don't, the quadcopter will crash and burn.

2. How to balance a

O cepeuce NMpecce AETOpCKWE NpaES CEASSTECA C© HEMW AETODEM
By W e gearer -~ PEKNaMOAaTEnAM. .
3. How to stabilize a quadcopter

21 veA 2016

PKH: nHoCTpaHHEIM ENageney pecypea HapyLLEeT 3akoH Pod

Source code: GitHub

Share me

Oo Pitch Axis

©)  GitHub - eleurent/KestrelFPV: Quadcopter racing simulator... @

github.com : eleurentKesirelFPV
KestrelFPY is 3 quadcopter simulator made with Unity30. it is meant as a tool {o leam howto fiy 3
«drone in Acro/Rate mode in First-Person-View. Yurars e

Stars: 50 Forks: 17 lssues: 0

...and folbew me on Twitler:

Beriknordeus

b Quadrocopter Drone | 3D Electronics | Unity Asset Store &)
assetstore.unity.com > Electronics » Quadrocopter Drone
Elevate your workflow with the Quadrocopter Drone asset from CoolWorks Studio. Find this & other
Electronics options on the Unity Asset Store.

e

Roll Axis

Yaw Axis

Quadcopter simulation in Unity -RC Groups | Forum @

rcgroups.com > forums/fshowthread. php....

So I'm trying to simulate 3 quadcopter in Unity. | have 4 points atiached st each end 4 chespana 2017
of a dise. Foree is exerted from these 4 points on the disc, and hence fight is

achieved.
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CDyH KUNMOHAJIbHAA FrPAMOTHOCTb

 MatemaTtnyeckasa — nporpaMmmMmmpoBaHue!

« «3acTaBUTb ABUraTbCA KBaZPOKOMTEP C

< = 5 MCMNOJSIb30BaHNEM OXXOCTMKA OKa3bIBAETCH OYEHb
FTIErKO — HY>KHO YMHOXMUTb CUIY, KOTOPYIO Mbl
MOCTOSAAHHO MpunaraemM Ha NoAHATUE ABUraTenen Ha

Push the throttle up or down, the Push the direction lever up or down, the o
guadcopter flies upward or downward.  quadcopter flies forward or backward. K03¢¢ML||GHT OTKITOHEeHWN4A CTUKa ﬂ}KOCTMKa, KOTOpb“/l
BCEr/ja HAXOQUTCS B AuanasoHe ot -1 ao 1 (co
- cTaTu4HbIM cocTosiHMeM 0)» — yyeHuK 9 knacca.
; jﬂ i AddControlls( isX, t isY, f i 5 RightY)

sideAmount = 0;

forwardAmount = 9;
Pull the throttle left or right, the Pull the direction lever left or right, the throttle = 9;
quadcopter turns to left or right. guadcopter flies to left side or nght side.

if ( axisY > 0|| axisY < 0)

I
L
throttle += Time.deltaTime * throttleSpeed *

f (Input.GetKey(KeyCode.Space))

throttle += Time.deltaTime * throttleSpeed ;
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PyHKUMOHaNbHasa rpaMoTHOCTb

» EcTecTBeHHOHay4Hasa — pa3obpaTtbcsa B pu3mke noreTta okasanocb CroXHOW
3agaven, Ho Tenepb Mbl 3HaeM, 4YTo crnoXxHbin PID perynatop orBevaeT 3a
ctabunumnaauuto noneta. A 4Tobbl NoneTeTb Brepen — Hy>XXHO nogaTtb dorbLle
cunbl Ha 2 3agHux gsuratens! (XoTa B HACTOSALLEM KBaApOKoNTeEpPE NCNOSb3YHTCS
HanpaBrieHUs1 NOTOKOB BO34yXa, HO peanu3oBaTb 3TO AOBOSIbHO CIMOXHO).
HabnogeHnsa v aHanusa nosietTa HacTosILWEro KBagpokontepa HamMm nomorno!

Plant y(t)
Pr?)?:e.{;sl — >

u(t) e(t)
+

] Altitude
. ¢
i m (pt ) % PriCsaibaf (yaw)
[ Roll

F F
¥ 4
&
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PyHKUMOHaNbHasa rpaMoTHOCTb

« ®MHaHCcOBas — N3y4YeHne acrnekra pa3paboTkm co CTOPOHbI PUHAHCOB —
3apnnatsbl, Buabl pabot B IT (npodopmeHTaums), BUNKu 3apnnar,
NOHUMAaHME CIIOXHOCTEWN B KaXXAOM HanpaBneHun paboThbl

B komaHay pa3paboTymkoB MOryT BXOOAUTD:
* rpadonyeckne gmsanHepsl;

* renMan3anHepesl,

* MPOrpaMMuCThI;

* XYOOXHUKU;

* KOMMO3UTOPbI, 3BYKOPEXKMCCEPDI U CayHA-
AN3anHepsbl;

* CUEHapWUCTbl U KonNMpaunTepesl,

* aHUMaTOpbI;

« 3D-mogenneptsl,

* TECTUPOBLUMKM U Opyrue crneunanunucTol
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CDyH KUNMOHAJIbHAA FrPAMOTHOCTb

* [NobanbHble KOMMETEHUNN — MOHUMAaHME NMPobriem, cBsiI3aHHbIX C
pa3paboTKkon, yMEHME HaxoanTb OLLINOKK B paboTe. YMeHune
aHann3npoBaTb Yy)XKOW KO, MOHUMAaTb UAE YyKoro npoekrta. NpnmeHeHne
3HaHUW K3 Opyrmx obnacren B npoekTe.

terFinal - test - Windows, Mac, Linux - Unity 2021.3.9f1 Personal* <DX11>

s §

HelloWorld.cs X

"v( . Tt " Qi
NN 6
i B3 B3 = i |
+ * + + + + + +
4 "EEBEEEEEEE
%o ep GripControl PID Quadcopte.. Quadcopte.. Quadcopte
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PyHKUMOHaNbHasa rpaMoTHOCTb

« KpeaTnBHOE MbILLUNEHME — cO34aHNE MOoOerNnen ONA OKPY>XeHUd, YPOBHEWN,

npuaymbiBaHne 3agad ¢ 0. CTpaHHble, HO AENCTBEHHbIE CNOCOOLI peLLEeHUst
NOCTaBNEeHHbIX 3a4ay:

|3 | Wt~ Gizmos | v [ o Al

\ [a, ndHoraa ato goxoaut Ao abecyppaa... Hy nuto? PaboTtaet xe!

He moxeLb NOHATb, KAK MOXHO
cAenatb MexaHM3m HaXaTuAa Ha
KHOMKY? XM.. BCnomMHM KaK
paboTaeT rpaBMTauma.. 1 4a, ee
MOHO OTKNOUUNTb!
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BbiBoAbI

e cOo3aaHune urpbi\cumynaTopa siBfsieTcss XopoLmmM Criocooom
dopmmpoBaHUsa PYHKLNOHAIbHOMN rPaMOTHOCTU 00y4atoLLNXCA




