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ABSTRACT

This thesis presents design and implementation of quadcopter car that can
run on the ground and fly into the air. The purpose of this thesis is to study the
principle used to construct quadcopter car and be able to create machine prototype
that can actually work. Procedure of operating starts from design of quadcopter car
structure using SolidWorks program and craeation of all part by 3D printer. After that,
all part is installed. Moving control parts have been separated in 2 methods
according to pathway which are driving on the ground and flying into the air. In case
of flying, Auduino program has been used to control MuitiWii Flight controller. Inside
of the board of this controller consists of gyroscope and sensors to measure the
resulls for control motors (brushless motor). In case of driving, brushless motor is
used together with 2-way speed control in order to control forward-backward
motion and servo motor is used in order to control right-left motion. Remote
controller with 6-input channels is employed to control the motion to provide

adequate control for both of driving and flying.
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2.4 lulasmaulnsaiaas Multiwii Broad v2.5

ssuunoniames muaunslu (Flight Controller) alagiilumnedavedn lulas
roulnsaae AN flloume Sustanane saul3ine uaglulaqUuiifinuiisuuns
(Firmwre) dwiussuuisnaniliidu Opensource wariinansszuumuandily Arduino 1y
uglunisitann uasfieindusedmi wasmsendauni (Hardware) uazasonsinag

@

(Software) Mfigdiasiu Arduino luldiagaa3ads Tngluvednasdsenaudny lod (Integrated

[

Circuit, IC) ddeyAsfl

- ATmega328P Microcontroller (5V, 16MHz) #winnuauifionsiu Arduino Pro Mini
- MPU6050C 6-axis Gyro/Accelerometer With Motion Processing Unit 1{uledin
AL (Accelerometer) wazlals (Gyro) lasanunsainldva 3 wnuy

° ¥ =

- HMC5883L 3-axis Digital Magnetometer 1iulediiufimwuuanuumildvimiinfsey
AAn1en1s0u
- BMP085 Barometric Pressure Sensor Wiule®inanusuussennie

Tnsnsaamntiuanansavinldlnenuge Wiud Multivii va 3 dnuaeAsgun 3.9 34
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wussduey nslduadunuilidedddussnuemedunn ufesfigunsaliitaeunisidu

iU
5UN 2.8 aweosuuuliusey
2.5.1 NMIAUINTOUVDINBLADS
narwdiusildlunsmwmamseunsuyuveweines
Speed, =KV x Input Volt x Efficiency (2.1)
ol

Speedy g Famuiiveseained (RPM)
KV fie AmISITOUTEINISINUAD 1Volt

InputVolt  fe ussiuiiteudwamas
Efficiency Ao udranuaiunsofinawesevldamlaase

Mnlassudenlduemes 1800 KV §1uiu 4 fhfuwusmeeiaun 11.1v dmsu
N150U
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%ld Speed,, = 1,800x11.1x0.8
= 15,984 RPM

KaLNBMDS 1000 KV 977U 1 dadunisindoudivuiiusiy

gl Speed,, = 1,000x11.1x0.8

= 8,880 RPM

&
€l o @

dmivuenes Aldtuarligivluiauwe  7xa.5 01 deminedretmesiitven

'
&l

ldun wagdosmsivanunsatunalauld  Sede sdenlgluimuuiadniusevuamesias

Y

wizildueweiiili kv dewilillusedaiige mnufisevestios wnsiunslin

Y

3
3

uluiin vinelveg waziedaeumesifivhminun wieden  sliedreuwestuiuldetg

fadusnw

2.6 MANMTHNNUYBIYARIVANAIT BB SUULBIENNSOTind
PRI IBINe SlUUBLANYMsRTind (Electronic Speed Control) #a gUnso]
fleenuuuind wiuld Aruguuenesit Wlumstu nsian 1¢ vSeideSondn o ewied
(Battery Eliminate Circuit, BEC) lngnneluussnaudiu19as Voltage Regulator dmsuan
sefuusiuvemuningd Wu 5-6 Taad tieldlugunsall wihveuedesduldiftome wasldly
2993993 Speed  Control  #aganelueenuuulneld nsuddmeduiin (Feld  Effect
Transistor, FET) \lusasdimiuniunuuenas 3 wia laen1stoudunmdudoye 1o PWM
uAZPIUALLBIGSTI SisBUge WAYEUIIOAIUANAINLIIVBWEMDS LneT A Pulse
Width Modulation Imaaﬂm%aﬁiﬁﬁuag’ﬁummn’iwwaaﬁ’fymm PWM S 1-2 ms i

Pwlaelulasroulvsaass

JUN 2.9 yngunsalmunuanuiwemes
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2.7 ianMsIuveaailnenes
wasliwened (Servo Motor) o uewmeiiiussneulufeyniies (Gear) wewad

NTEUans (DC Motor) wasdugamuaudianvsedin diiegnelunewes Tnsardewdnms

i o w o & s ] o as ¥ P ~ =
Yoansasumdmidudyaadwihnn dessudyanalidunmsiedeufivesuwesly &

@ o e

lngUndusanedygaveaveshivud sulifidedademilsve Msudunu teldds du

s

dudnee veaniesly Anlundmsindoudt veaesladuetiumsindouiives sulaniisa

U

b

&

ar

ssUsznauvanvaagailalaemluudaesiidaulsznaunsnasi

1. Servo Case gulugjazvinainnaiain

2. Motor Fadudnilimddlumsvyuasaseils

3. Control Circuit ﬁwﬁwﬂumsﬂamﬁ’aé’mmmmummnﬁﬁ’uﬁ’mmm Fadandu
WUy PWM LLavmﬂﬂsmmu"waamsmmwmuaLmaﬂwmumu‘uamaﬂﬂwaa’lumme
ildnans ey

4. Potentiometer fa @ufinsaiasumy weawesliuayds Fouaaunduluds
Control Circuit iiourlusumidligniasnudoyanailédaely

5. Drive Gear fig gavasauINMIvyLTDImaWme e WlusaTatias

6. Output Spline flg d@fitlosiunsi@endsening Servo Case Lay Output Shaft
Fionaldqunsaitssion Baring Revitanuss@oanuia

7. Servo Wire  axflog 3 dudesAnugaienty fuasiindhiide

Wil 1 91elwnseua + DC GﬁaLLsaé’uﬂinﬁ%ag’ﬁ 5-6 Tnavi

uit 2 Juane Ground viseiluta - DC

@w o as

Wuit 3 Duaedyg i Taeidfudugaavds doyeunudnuae On/Off Pulse

Qutput Spline\ Drive Gears

Servo Case

Control Circuit

Potentiometer” Motor

JUM 2.10 ssrUsznouvdnveageailn
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suumshnureareshlasidiudyyin srdadyainunmmuauiuminouges

o

Lludsdu Control Circuit vpasililaedyanidmsndudygomuy PWM (Pule

L

Width Modulation) 97n3u Control Circuit aznensadymias PWM AilalRuiumies

(Y.

L%aﬁqﬁgﬂﬁaa laaSeuiteuriuvislagiuiudygnndusn Potentiometer Waa%Ss
dauseiulybinludamamestilumululufiemsiiagvitlisumises  Potentiometer fienit
gndeaviiuafildnensiiaun Fevnusiivomeimuiesiifeilusetuunures

Potentiometer (Unfivzagluuniuieniu Output Shaft) fae fefunssurumstesfiniy

[

%ﬁﬂauﬂ’jvﬂ'waa Potentiometerazfianvifumsnensiadyaailasumng NMTudIN
NIYNNUVDINBADITALNEA UANTEUIUNISHINILIEY  Control  Circuit ardavinnuey
ARDALIAT LWEUANINA1YBY Potentiometer  SlAuiAudyaadinensiaunan sy
dryanuudafaglifimsdsuseiuliinludaemed  (ufimswasuames fuloniisium) 4
ﬂismumiﬁ%‘and’nmié’wmmé’@mﬁmlﬂaﬁmmL%’;ﬁ 50 aSwewiieiui Faiubunng

\AapUNveLTDsIn

JUN 2.11 Fudnlassadraeludiuees
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Gear system
Q'-i' Output
f shaft

mete
Error &
signal ' l I ,
PWMto V ¢
converter
PWM

control I/P

Amplifier

JUM 2.12 ssyunmsiheuweawesla
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3.1 ¥ANNT59BNUUY
winnseanuuuiuRsananimtinuaruaressawnsesdulnmu 4 luwady
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iy wgswavesluin uazuenedilituszdenasioussiiannsooniantuiu winms
k) LLsaﬁ’L‘ﬁ'aﬂu?u%ﬁaamnﬂdﬂﬁﬂﬂﬂ'ﬂ'ﬁ’mqadwﬁaa 1 wh fvuswuiavessaiaiasty mau
N119 ANETT AITNGY VUIRVRIAE wazAunIawedluin nensuvLIaveslasIEdIudn
Jeawnsadenuained uazvuinvadluinfsnzandudseld wsizuemeiiidonlday
duitusiuaiuniievedluie uazdmatiuussensainiosiulinmyu 4 luia fafunns

PANLUUTUIN AUNUITBITUAIUAY TedrAtyuazdenananuudanssves Quadcoptor

Car
3.2 YUNDUNITIDNWUY

. ;2 di a =l
L4lusunsu Solidworks - 2014 Tumseenuuulassairevessaniesdulnnyu 4

e wagvinstugliudlaeldindosiuiiuy 3 43
3.2.1 Tsunsa SolidWorks 2014

TUsunsu SolidWorks 2014 #a Tuswnsuifesldlunisesnuuy 3 8f wunzdindy
UDDNRUUINULTING  (Mechanic) 19U HARA MR TUAINTRoUs auludsdiulssnauas
AJ s ¥ o & v ch -] W v 1 1 o =
wiesdnslugnaimnssy defveslusunsudo nmsldauiie vinlieenuuuldesaududn §
isnstiondrevinliniseaniuusIngl wasiuszansnm vilvauisodeds luginssuiunns

NAR LATIUN
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MD?S 'SOLIDWORKS | Premium o K

2014

Verifying License..,

Zc passauLt
LD SUSTEMES

; B THET 3} EAd eyt g

* Image cour r p
e e

3U#1 3.1 TUsunsu Solidworks 2014

3.2.2 mslylusunsy SolidWorks 2014
Wiewnglusunsu Solidworks 2014 udanaiiienii New Document Sxuansmiisg
New SolidWorks Document Zuandeguil 3.2 wdnden Part fiagiuuuan ntuduase

Buaulaseaieineg lanwiieanuuulidgud 3.3

2 3D representation of a single design component

83D arrangement of parts and/or other assemblies

Assembly

[
g l]l: a 2D engineering drawing, typically of a part or assembly

Drawing

y—

gﬂﬁ 3.2 W819 New SolidWorks Document
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= Material <rct ipecinds

> Front Plane

3 Top Plane

S Fight Flane

by Ongie

[ P

T Bess Bxrude?

Qe L

O3 i

) et i
- @ Cut-Eavaddl

B Cot-trrude?
o {R Bon-frrade)

R Bexs Erraded
+ [ Cut Earuded
- @ Cut-Etrutet

A

&

U 3.3 Judulassadeioanuuly

X
3.3 M3ugUlaseadng

Wieeenuuududulastaseidesnisudy Wouinlngidu * STL ndmntutun

'
aa @ =l

aseslulusunsy Makerware ot lURusivuiadesius 3 38 Aagun 3.4

6 peart by e T o

Fie [de  Veew  Malndoti  Servicn  Help

g fm]s

The Replicator (Dual) m

3U# 3.4 m3dnSeaudinlulusunsy MakerWare



17

Taglvdnldtuazdulndana * 3xe fsaranmnsolufuivuadosiand 3 78 18 Aaguit 3.5

L3

JUT 3.5 Furwiifiuianesesiiu 3 7

3.4 MyUsznaulaseade

nnlasaiilfoanuuulilulusunsu SolidWorks fsuUiiss wasdlovimsfis
ﬂ??uahwhoq fedesiiud 3 Ha wﬁwmﬁuﬁﬁw%uﬁwshw mﬂaznauﬁulmaa%ﬁqu T
ldmunuuitonnls

JUH 3.6 lassadnaiioanwuusslysunsy SolidWorks
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3.5 2aNLUUNISAADUNUUNUSIU

3.5.1 gunsalildluniseenuuuysynaudng

1.

.

=N &, N~ SO N

uolmeshuUliuU5eeu (Brushless Motor)

. Electronic Speed Control
. Servo Motor
. wnueeshuawmas

. BatteryLiPo 210 11.1V

1IN (Transmitter)

J
dINY (Receiver)

5.2 aNN19YN9IUNISIAADUNUUNYSIU

{1911 ESC  (Electronic  Speed  Control)  wnslainiy wawesuuul sy

(Brushless Motor) azvinlsfunuveuainesuyuny waziiie vunulugnfafudends wounu

vomameiyy devdsasduindeulidonivuuruiy wandieiee 41 (Servo) wsain

fuwnuiude Regvilifevhannsadeadne-1an llaeiunisaauauandlamasulnsa

— Battery 11.1V

U9 3.9 wdnn1syinaumsedsuiivuiusumevawesuuulsuussey

U



% Brushless Motor 4

G >

UM 3.10 mahauveusesh

3.6 BANLUUNISIARUTTLBINA
3.6.1 gunsafiildluniseanuuudsznaudag
1. yowosuuuliuyseanu (Brushless Motor)
2. Electronic Speed Control
3. lulaspoulvsaians Multiwii v2.5
4. Tuwn 7 x a5
5. Battery LiPo wuim 11.1V
6. MAsFRYIINg (Transmitter)

7. w30sudnaivy (Receiver)

20
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U7 3.11 maweusagUnsallunisaiuaunistu

U

3.6.2 msnaulwg uazewlvanisuuafd sy Multiwii v2.5 §1e Arduino
Walusunsy Arduine Fuan wazslalvd Multiviiino u Multiwii 39ntulsdens
muvu configh AUl 3.11 Wevimsunly uagdrnisldnuvesuesn
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SolidC.

New Tab Ctrl+ Shift+ N

Rename
Delete

Previous Tab Ctrl+Alt+ Left
Next Tab Ctrl+ Alt+ Right

FT R LR AR ATET RN TR S Multiwii

c 1 F . Alarms.cpp
Alarms h
EEPROM.cpp
EEPROM.h
GPS.cpp
GPSh
IMU.cpp
IMU.h
LCD.cpp
LCDh
MultiWiicpp
Multiwii.h

Qutput.cpp
Output.h
Protocol.cpp
Protocol.h
RX.cpp

RXh

Atguine Fro of Pro Mini (V. 16 MHZ)ww ATmega32e on COM

Sensers.cpp

Sensarsh
Seral.cpp
Seral.h

contisn

def.h
types.h

3U# 3.12 Walvid Multiwiiin dan config.h
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|2 Multiwii | Arduino 1058

File Edit Sketch Tools Help

gﬂﬁ 3.13 (denld QUADX Taeuflyann config.h

'€ MultiWii | Arduino 10.
File Edit Sketch Tools Help

'TLE 1300 /:

1120 &L Simple

special ESC (3imonk)
// for brushed ESCs like

REEES ato axthrottle NEERRAT AR AN ST ST T RELE A TIR SRS

1€ maximam value for 1e ESCs full pover, this «

| #define MAXTHROTTLE 1650 |

ake not armed

, this wvalue zust be red down to 900 for some

HINCOMMAND 1000 |

1se they failed to

FEETRRTERTTIARLAR 4 120

|#aetine Tzc_spEED 1oooooL | /100 non

#derfine IZC_SPEED 400000L /400kHz fast mode,

ﬁ‘?; 3.14 MsiviuAA1 MINTHROTTLE, MAXTHROTTLE wa 12C SPEED

Y]
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@ MultiWii | Arduino 1

srotek EDOF with NPUSOSO
ine
ine
s fine CRIUS_LI

/#define CRIUS SE
| #define CRIUS SE vz 0 | ©

/#defi QF F T

L3G4200D AL
ITG3205 ALYL345 H
MPUG0OED HMC

10 DOF m

85 availsble here http://www.diymulticopter.

Lere hetp: //uwy. diymulticopter.con u

ror. s Mt VN M (8 s Y anl i an

'S LODOF 7/
3_6DOF

fine I

/& Multiwii | Arduino

Sketh - laaks: Help

TERREXERTERT ARRRAFRERARTART AT ERATRARNE T

PID Controller
alternate PID control algorithms

wol algori thim milar Lo wz. 2)

* Z = new experimental algorithm from Alex Khoroshko - unsupported - http://wmw. multivil, con/forum/viewtopic. p

| #define PID_CONTROLLER 1 |

4% NEW: not used anymore for servo copterty == NEEDS FL{ING - MOVE TO WIKI */

Ild:tin: YAW DIRECTION 1 '
//#define YAW _DIRECTION -1 // if you want to reverse

the yaw correction direction

Bdefine ONLYARMWHENFLAT I."pL\:W.-r:t the copter from arming when the copter is tilted

EEXEFEETEARERS

ARAREE ARM/DISAREM ARARATAANSRS AL

le stick combinations to arw

l1sarm the motors.

In mostc ¢ ne of the tuwa options 1a TA stxck i3 aufficient */

|#aecine ALLOV_ARN DISARN VIA_TX YAW |
//#derine ALLOW_ARIN DISARN VIA TX_ROLL

JUT 3.16 Handnwaizn 1smIuANKUY PID
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f Multiwi | Arduene 1.0.5 e !.g
File Edt Sketch Tools Melp

Ipdefunc RCAUXPING I

Yol ATmega?2 on COMG

Ui 3.17 nsidenlden D8 dniudesdyarabunm AUX2 910 Receiver

3.6.3 M3U5UA" PID Y89 Multiwii v2.5 faeTUsunsy MultiwiiConf

Tsunsu MultiwiiConf viwthilidudiui@onronanaasumtaowuunsin
vilianunsngmisinnuesuesa Multiwii Iisedy R HGEGRHREAM ATl R KLY
Uuiinas EEPROM Tulalasmaulnsaaesuuvase Multiwii 18

MUE TRALCOM SETTIGS

multwicon (00 P | 0 A TPA e e
Yo RAL 00 w08 © om
SAVE LOAD mcigo esos g 0%
CoM=COMP§ AW 00 QM@ 0 oo
. M 00 pow o
Pos 000 08
Pofl 00 000 QM0
Nsf Q0 080 080
LEVEL 00 0000
MAG op
MD Q58 e oL -
BP0 000 : : <
RAIE 40 e MC  RARD  MAG
EXPO ‘o S SONAR OPIIC

FEAD  RESET (AIFIM CALB ACC WHITE SHECTSETING 0

SIAT STOP  Cycte T 0 € eevar: 0

5U# 3.18 wieielusunsy MultiwiiConf
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o alusuN ] MUtiwiiConf %’uumé’ﬂﬁtﬁaﬂwa%maqmuﬁ'mqﬁ’u USB-to-Serial
fideusiangiu  Muttwi udnadu  START niuldsunsuaginisidensofuuesn
Multivii uazlidainan siddouutasvasmanieueiildainuedn Multivi i ACC,
GYRO, MAG wag ALT usu duesaiegliszurun ROLL uag PITCH ved ACC A5y
Indifles 0 Tunsaliiimsuiuwdoudves P, | uay D dmiunismivauluwnu Roll, Pitch
uar Yaw (udu Wivhnmstufindrlaenata WRITE wazdrdoinissumsideudefuuedn
Multiwii Tvina STOP

P MultWsConf 2 0

multiwii.com 2
V20 P RATLC Throttle PID

COM = COMA ROLL 4.0 .00 attenuation

- PITCH 4.0

YAW A5 n.an AUX1 FRONT _L FRONT_R
ALT 1.ﬂ LOWNID HG W HIGH
LEVEL ‘
VEL 0.0 BARD ! I 1601 — THROTTLE  PITCH
— MAG 1559
o % CAMSTAB B B _ 1405 ROLL
LEVEL 4.0 2 CAMTRIG © 1 | | 1511 Yaw
MaG 4o ARM 13 m REAR_L REAR_R | 2082 AUNA
. . GPS HOME N Nt 1500 AUX2
GPSHOILD @ @ N & = h . ACTIVE 1500 AUX3
PASSTHRLI ! | ACC 1500 AlX4
08 HEADFREE ! 8§ B parn OFF
* BEEPER I B | o e

GPS OFF

RC
RATE
EXPO n.66 el T

READ CALIB_MAG CALIB_ACC WRITE N GpEReS
% “ROLL

START STOP  Cycle Time: 6960  12C error: 0 L‘ /I\ g
PITCH ;

QUADRICOPTER R
DIST HOME: D ‘ \.
NUMSAT © ( debug .0 dabug?n debugin __dabugdn

JUM 3.19 MsuTuAn PID wesuede Multiwii Tniiadesnmn




27
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N1SNNADILATNANITNAADY

luuniisvnanfsnisvaassuazuanisvnaedumsairasaiostuliomy 4 luitn
Wngiamumiuisusiuanmssenuuululusunsu SolidWorks Suguiiunudsindasiud 3 13

wannInUsznautud s Jululessnniesdulineu 4 Tuin Tnenisnaasaaia

o

AMvnaaiiaadl

4.1 NM5NAA9 U INUAINLARIUNUUNURY

inmsveaedlagdnssasaniildlunsnedeud Woususesunisldauamaeulngg
AnnsiuiNafoInIsnsuaLSluseiunislduireiy

JU# 4.1 mavaaeslulvuaiuedouiivuiiny

M990 4.1 ArwduiussEnIsedunsidnuslundunailumsadeuiilusses 10 was

Srayaiuni)

SEAUASLEU (%)

N1INAHY

NNINAGDI
A¥aiiz

MIVAABY
A3

AaAY

L

6.79

M15197 4.2 Amduiussenitsgdumslidmdlansuanuiilunnedeuitlussey 10
WIS
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TSNS AT
A15NPEDY N15MAEDY MINAADY Fi’lta‘ﬁ'a
A3l A2 ASIN3
SEAUASIFIU (%)
951 ey e S G (o)
50 1.15 1.20 1.20 1.18
LA et P L T 1.34 i BV
100 1.43 1.46 1.53 1.47

4.2 nMsneaasluluuaduinaauiiluaine
imsneaadlaganuiiseuildlumanadeud Wisuifeuiusedunisldanilum
AaULNTANNAY IeRBansmsuAMIEIsoulusEdunMsIdnuisety Siaunsodeldann

AUNIN 2.1 fall

Speed = KV X Input X Efficiency

JUR 4.2 manaaedlulvunduedeouiilueinia
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A15199 4.3 Awduiussewinseiunsidanslunduanudseulunsindeuiiluszey 10

o oA
LUASVDINDLADS AN

A3 U(rpm)
ﬂﬁzmam mﬁ?ﬁLaaq mﬁlnmaq F}"]Laé"a
ASIN1 ASIN2 A5393
FEAUNTLTIU (%)
25 2,864 S5 2,948 Syt
50 7,807 6,531 7,135 A5 6T
75 10,756 8,921 7,478 9,051.67
100 14,512 13,794 11,862 13,389.33

A15199 4.4 ARSI EnIesEiUNsIdsTlundumusseulumsadeuilussey 10

LUASUBNBLABDSAINADS

ALLEIOU(rom)
NSNAADY N11AAD4 AINAEDY ALasy
ASa1 ASAN2 ASai3
SEAUAITIVIY (%)
25 3,462 3,674 3,168 3.430,67
50 7,278 7,049 7,386 1,237.70
) 9,896 10,310 9,702 9,969.33
100 12,786 14,034 1l 34958 13,591
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M17199 4.5 Auduiussewinssyiunsidauslunduannusisevlunsedeuiilusses 10

¢ o
LA TUDINBDLADIAINGU

ANLEITOU(rPm)
VRS MINAReS maneAeg Anady
Asan1 ASIN2 ATaN3
SEAUNTIBU (%)
25 3,581 3119 3,320 3,340
50 1527 7,636 7,214 7,459
75 9,931 9,763 10,242 9.978.67
100 11,564 12751 13,011 12,442

H (¥ as € i s t 73 sl d] J
A1590 4.6 ANNduiussewInseRunsidemslunduau$seulunsindeuiluszes 10

&

LUATUDINBLADTAINE

AMULSITOU(rPM)
MINeaed MsnAaes MInARD iady
AsIN1 ATIN2 ASIN3
SEAUNS MY (%)
25 3,674 3,652 T3 3,676.33
50 7,604 7,598 7,586 7,596
745) 9,894 9,921 9,906 9,907
100 11,426 11,962 12,004 11,797.33
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TUsuN3UAUANNTTHINIUYEY Multiwii Borad v.2.5 Tu Multiwii

#ifndef CONFIG_H_

#define CONFIG_H_

rexRxex . The type of multicopter i |
//#define GIMBAL
//#define Bl
//#define TRI
//#define QUADP
#define QUADX
//tdefine Y&
//#define Y6
//#define HEX6
//#define HEX6X
//#define HEX6H // New Model
//#define OCTOX8
//#define OCTOFLATP
//ttdefine OCTOFLATX
//#define FLYING_WING
//Hdefine VTAILA
//#define AIRPLANE

//#define SINGLECOPTER



//#define DUALCOPTER
//tdefine HELI 120 CCPM
//#define HELI 90 DEG

[RIIRXE Motor minthrottle — #*xxxxx/
//#define MINTHROTTLE 1300 // for Turnigy Plush ESCs 10A
//#define MINTHROTTLE 1120 // for Super Simple ESCs 10A
//#define MINTHROTTLE 1064 // special ESC (simonk)
//#define MINTHROTTLE 1050 // for brushed ESCs like ladybird
ftdefine MINTHROTTLE 1150 // (*) (**)

Jrexrnier Motor maxthrottle s /
#define MAXTHROTTLE 1850

JRRRRRIRS M COr oD Rk

#define MINCOMMAND 1000

/********** |2C Speed *************/

#define 12C_SPEED 100000L  //100kHz normal mode, this value must be used
for a genuine WMP

Jresesex Combined IMU Boards — #Frrersemess f

//#define FFIMUv1 // first 9DOF+baro board from Jussi, with HMC5843
//H#define FFIMUv2 // second version of 9DOF+baro board from Jussi, with
HMC5883
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//Hdefine FREEIMUWV1 /7 v0.1 & v0.2 & v0.3 version of 9DOF board from Fabio

//#define FREEIMUWO3 // FreelMU vO
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//#define NANOWII // the smallest multiwii FC based on MPU6050 + pro micro
based proc <- confirmed by Alex
//#define PIPO // 9DOF board from erazz

//#define QUADRINO // full FC board 9DOF+baro board from witespy with
BMP085 baro  <- confirmed by Alex

//#define QUADRINO ZOOM // full FC board 9DOF+baro board from witespy

second edition

//#define QUADRINO ZOOM MS// full FC board 9DOF+baro board from witespy

second edition <- confirmed by Alex

//#define ALLINONE // full FC board or standalone 9DOF+baro board from
CSG _EU

//#define AEROQUADSHIELDv2

#tdefine CRIUS_SE v2 0 // Crius Multiwii SE 2.0 with MPU6050, HMC5883 and
BMP085

//#define OPENLRSV2ZMULT! // OpenLRS v2 Multi Rc Receiver board including
ITG3205 and ADXL345

//#define BOARD_PROTO 1 // with MPU6050 + HMC5883L + MS baro

//#define BOARD PROTO 2 // with MPU6050 + slave MAG3110 + MS baro

//#define GY 80 // Chinese 10 DOF with L3G4200D ADXL345 HMC5883L
BMPO085, LLC
//#define GY_85 // Chinese 9 DOF with ITG3205 ADXL345 HMC5883L LLC

JSRFRFERARD|D) Controller *oExxrexkrnx /
#define PID_CONTROLLER 1
#define YAW DIRECTION 1

#define ONLYARMWHENFLAT
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Jrrrsrnnni ARM/DISARM — **oxxkssx /
#define ALLOW ARM_DISARM VIA TX_YAW
//#define ALLOW_ARM DISARM VIA TX ROLL
JeRRex Cam Stabilisation %Rk /
#define CAM_TIME_HIGH 1000 // the duration of HIGH state servo expressed in ms
SRR Ajrplane ke
//#define USE_THROTTLESERVO // For use of standard 50Hz servo on throttle.
//ttdefine FLAPPERONS ~ AUX4 // Mix Flaps with Aileroins.

fidefine FLAPPERON _EP { 1500, 1700 } // Endpooints for flaps on a 2 way switch
else set {1020,2000} and program in radio.

#define FLAPPERON_INVERT { -1, 1}  // Change direction om flapperons { Wing1,
Wing2 }

//#define FLAPS // Traditional Flaps on SERVO3.

//#define FLAPSPEED 3 // Make flaps move slowm Higher value is

Higher Speed.

JrrRR Rk Heli  *#wsomesnnx
#define COLLECTIVE_PITCH  THROTTLE
#define COLLECTIVE_RANGE { 80, 0, 80 }
#define YAWMOTOR 0

#define SERVO_NICK { +10, -10, 0}
#define SERVO_LEFT { +10, +5, +10 }
#define SERVO_RIGHT { +10, +5,-10 }

#define CONTROL_RANGE { 100, 100 }
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Jrrnn Serial com speed ~ ®xwesxxxes
#define SERIALO_COM_SPEED 115200
#define SERIAL1_COM SPEED 115200
#define SERIAL2_COM_SPEED 115200
#define SERIAL3_ COM_SPEED 115200
#define INTERLEAVING DELAY 3000
#define NEUTRALIZE_DELAY 100000
resxnenens A ElightMode HIHRIXRIREERRIRK, |
#tdefine AP_MODE 40 // Create a deadspan for GPS.
/IR Failsafe settings  *¥xxxxxx/

#define FAILSAFE_DELAY 10 // Guard time for failsafe activation

after signal lost. 1 step = 0.1sec - 1sec in example

#define FAILSAFE_OFF DELAY 200 // Time for Landing before motors

stop in 0.1sec. 1 step = 0.1sec - 20sec in example

#define FAILSAFE_THROTTLE (MINTHROTTLE + 200) // (*) Throttle level used for
landing - may be relative to MINTHROTTLE - as in this case

ftdefine FAILSAFE_DETECT TRESHOLD 985
/************* GPS **********/
#define GPS_BAUD 57600
#define GPS_LED_INDICATOR

#define NAV_CONIROLS HEADING true  // copter faces toward the navigation

point, maghold must be enabled for it

#define NAV_TAIL FIRST false  // true - copter comes in with tail first
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#define NAV_SET_TAKEOFF_HEADING true  // true - when copter arrives to
home position it rotates it's head to takeoff direction
#define MAG_DECLINATION 0.0f

#define GPS_LEAD_FILTER // Adds a forward predictive filterig to

compensate gps lag. Code based on Jason Short's lead filter implementation

//#define GPS_FILTERING // add a 5 element moving average filter
to GPS coordinates, helps eliminate gps noise but adds latency comment out to

disable

#define GPS_WP_RADIUS 200 // if we are within this distance to a

waypoint then we consider it reached (distance is in cm)

#define NAV_SLEW RATE 30 // Adds a rate control to nav output,

will smo
Jrevenensy N QBYOIED - AEfEy petlings JLhae s

#define LCD_SERIAL PORT 0

/************ NaV|gat|‘0n *************/

#define LCD_MENU PREV 'p'
#define LCD_MENU_NEXT 'n'
f#idefine LCD_VALUE_UP 'U'
#define LCD_VALUE DOWN 'd'
#define LCD_MENU_SAVE_EXIT's'
#define LCD_MENU_ABORT X’

X battery voltage monitoring  ****/
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#define VBATSCALE 131 // (*) (**) change this value if readed Battery voltage is
different than real voltage

#define VBATNOMINAL 126 // 12,6V full battery nominal voltage - only used for
lcd.telemetry

#define VBATLEVEL WARN1 107 // (*) (**) 10,7V
#define VBATLEVEL_WARN2 99 // (*) (**) 9.9V

#define VBATLEVEL_CRIT 93 // (*) (**) 9.3V - critical condition: if vbat ever goes

below this value, permanent alarm is triggered
#define NO VBAT 16 // Avoid beeping without any battery
/*F% - powermeter (battery capacity monitoring) — ****/
#define PSENSORNULL 510
#tdefine PINT2mA 132
/% altitude hold @ **#*%/
#define ALT_HOLD_THROTTLE NEUTRAL ZONE 50
rrrkkxx motor, servo and Other presets **rsssxeessinnc/
#define MIDRC 1500
JERORERORK Sarug Refreshrates  *ksksxs )
#define SERVO_RFR 50HZ
SRR R HW PWM Servos s/
#define MEGA_HW_PWM_SERVOS
#define SERVO _RFR RATE 50
Ar*  ESCe calibration o, **%34
#define ESC_CALIB LOW MINCOMMAND

#define ESC_CALIB_HIGH 2000
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/¥ internal frequencies ****/

#tdefine LCD_TELEMETRY FREQ 23 // to send telemetry data over serial

23<=>60ms <=>16Hz (only sending interlaced, so 8Hz update rate)

#define LCD_TELEMETRY AUTO FREQ 967// to step to next telemetry page
967<=>3s

f#tdefine PSENSOR_SMOOQOTH 16 // len of averaging vector for smoothing the
PSENSOR readings; should be power of 2; set to 1 to disable

#tdefine VBAT _SMOOTH 16 // len of averaging vector for smoothing the
VBAT readings; should be power of 2; set to 1 to disable

#tdefine RSSI_SMOQOTH 16 // len of averaging vector for smoothing the
RSSI readings; should be power of 2; set to 1 to disable

/********** WMP pOWEF pln ******************/
#define DISABLE_POWER_PIN

#endif
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