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ABSTRACT

This thesis presents the design and development of quadcopter which can
run on the ground. The project was named “Quadcopter Car” and still in designing
and developing progress.” The  main purposes of < this project are to study
quadcopter’s working ‘system by using microcontroller and to design suitable body
for quadcopter car. This quadcopter car uses MultiWii Flight controller with internal
gyro and accelerometer to control the flight motion (yaw, pitch and roll motions).
During flight, this flight controller receives.a signal from remote controller via 2.4 GHz
receiver. After that it calculates and sends signal to control brushless motor and
electronics speed controller (ESC). In the ground movement part, it will be
controlled directly via receiver by using two remaining channels. The first is used to
control forward and backward movements by using brushless motor and reverse
electronics speed controller (Reverse ESC). Another channel is use to control steering

arm by using servo motor for the effective movement on the ground.
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2.2.6 Gyroscope
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giﬁi 2.26 GyroScope il Quadcopter
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YUADUNTITODNLUULAZNITES19TUIIU

as L= k4 L3 A’ L4
il waﬂmiaammuuaznmaan'lwqﬂn'smmamu

3.1.1 N159RNLUUNIS0UIUDIAY

398N (Thrust)

- pripsr
ANTTLARDUN l oy _
N\ wnun (Weight)

- s dy 8/ =
g'ihﬂ 3.1 RaNLUBWUTDINITUU

) & ¥ e (7R = s of w
AnnuanmseanuuuLlioswdui1lilananisi - Quadecopter - 3gassfITulAusIen
(Thrust) MauAw0$7 - Quadcopter fosiAnTy 2 inwesiminsiuees Quadcopter
(Weight)

o € o4 'o’ LY 1 @ L a 5 a‘: é
fimuali Quadcopter Hunvilngasteglugag 1 - 1.5 Alan3u deduusesnyianund
v wvd 4 S0X 2 e ' o v 8 v calng v
Quadcopter fadltiNanvgtiuiuaodian lutas 2 - 3 Alandu yilildgunsaliliuseen
WA Quadcopter UuAD HBIwBIATTLARTILUUITLUSIE Frdadliusinun Quadcopter
4‘)’ < s < ‘J - 1 a LS ﬂ‘; s L L3
avua 2 - 3 fAlaniu vIswoRalTennafIveINameINad 71 seliiuameinTuanss

wuvlsuysearuusagisasliusenilantu 500 - 750 nsu wSauInNnI



w598n524 (Total Thrust)
.= 2000 - 3000 N5y

dminsau (Total Weight)
= 1000 -1500 N5y
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LoANFANDLADILARZA

500 — 750 N3N

Ywiinsau (Total Weight)
= 1000 -1500 N5y

d o
FUN 3.2 Msrinlsenyes Quadcopter

- ar o
3.1.2 maidengunsaldmiunstuilosdiu

3.1.2.1 uaiwainszuansauulfulssarunazluna

PINATWANHBINITAINNITDONULUULTBIRUAD 500 — 700 nSuAouaLnDs

ARl ﬁﬂﬁtﬁaﬂ‘i’ﬁuaLma%wuU‘l%'LLUiadwﬁﬁﬁhLmanatg'iw'i'm 500 — 700 ASUMIDUINAIN

Tnsuawesuuuliulseduiita@entdfo A2212 1400KV Brushless Outrunner Motor

E‘Uﬁ 3.3 A2212 1400KV Brushless Outrunner Motor



- Number of Cells: 2-3s lipo; 6-10 cell NiMh

- Max Efficiency Current: 6-12A (>75%)
- No Load Current (10v): 0.7A

- Max Current: 16A/60A

- Max Efficiency: 78%

- Internal Resistance; 65mQ

- Shaft Size: 3.17mm

- Poles: 14
- Max Watts: 180W
- Weight: 47¢

- Motor Dimensions: 27.5x30 (mm)

- Minimum Recommended ESC: 20A
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= at ‘ﬁ" d 4 7 5 L7 v 1 v
wazidanldluninuun 8 47 wWinlimslunauazuawasuuuliuuseniu auisaliuss

d‘ E 2 & 4 k2 [ $ 23 I
gNRNUNADINISL 1AgRINNANISAER UYWL aS inlnlddadieldusmeuuuliuyseanu

ar Au o t 2 ) 4:5’
1400 KV wazluinuuin 8 tiasvilvildnasadl

4‘ L7 L3 U al L3 :
A157199 3.1 HAYINTS IUBLRT 1400 KV saufuluia 8 U2

Propeller(inch) | Gear | Volts | Amps | Watts RPM | Speed | Thrust | Thrust | RPM as
Ratio (mph) (e (oz) % of
Kv*V
APC E 8x4 1 | 10.8 1579 171 11040 41.8 832 2300 71%

4 i - Y] « v 1 : 7 o 1
uIINsidenlunintaziawmasnsruansauulsuussonutiagliusen 832 nsusie

e ) & N .
HDLRBDINUINT WiQWWNﬂWﬂBQﬂLLUU\hLUEQCﬂU

3.1.2.2 fRATUANAINIGT

hdenld faumumnds (Electronics Speed Controller, ESC) fifluunn

< 24 i v ' ' s 'J = el
30 A laaidenld ESC nilAnnnnddnssuagianvewames luiitifials A ald ESC #illd

WU 30 A
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5U#l 3.4 Hobbywing Eagle 30A ESC

e as

#s ESC MAanldilnnauiRdsil
- Output: Continuous 30A; Burst 40A up to 10 Seconds:
- Input Voltage: 2-3 Cells lithium Battery or 4-10 Cells NiCd/NiMh Battery.
- BEC: 1A / 5V (Linear Mode).
- PWM Frequency: 2 kHz.
- Size: 45mm (L) * 21mm (W) * 8mm (H).

- Weight: 21g.

3.1.2.3 WUALADS

= o da a a ¢ alcy ¢ v @
adenty wumeeififisnlndweinll 3 waduarbinseiuladh 11.1 Taad
Welillguaudfiminsauiunisidenyenasiuulsudsea luipuag ESC ndodinariun

Psulaeiivunaugwiaiu, 3000 mAh

= da = a « < @ ¢
JUM 3.5 wumweihifisulndweivunm 3 wad uswiuli 11.1 Tiad
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3.1.3 msiiengunsaldmiunisiadosdiu

3.1.3.1 waweaswuuliuussnuvessa

Touawasuuuliwuseanuuuy EMAX BL2210 1300KV Brushless Outrunner

" v o v = W a P @ W ol
Motor insziwreanisseuniAeutigs uwilifiaiuganniiuly iielruewesiududondlidl

] =] v oo ] =l
ATINUAUNS L& zisepusseulaliuedned

g‘ﬂﬁ 3.6 EMAX BL2210 1300KV Brushless Qutrunner Motor

&=l e o :
lnsuawmesinuauimnag

379 3.2 AruRvaameT EMAX BL2210 1300KV

: 9x47' 9500

Ve 16,5A |

Shaft a@ét&fa ‘ 3s 1300 A éa::g'h
Wﬂi?h! il ' 8)(5 8300 ’ 17A 1.5ib
ff"“‘,"‘?‘“.‘;?,‘f g 7x6 12585‘ 15A | 3%
i ﬁwdggmﬁ' i s | X6 Q12989 | 18a | 3%

3.1.3.2 damuauaruiadmivrewesuuuliuuseauunuuneendald

l#dmuauaiisateduinguuunewmesliulsedunuuneendsld

(Brushless Car Electronics Speed Controller with Reverse) fiflvunn 45 A Tnaidenld ESC

a1 Voo £ e ' o ey = 8w et
wfiAnnnitAnssuagagavomeines (Tuludruvesde) luiide 17 A 3414 ESC 7iflan

wirfu 45 A auuaiilyd ESC vuim 45 A wsiziilusiosnatn ESC 9um 30 A Huv1Anan

WoR Aowaenly ESC 911 45 A uwny BIWiiNsIANIsLnenI AR
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ng'ﬁ 3.7 HobbyKing Brushless Car ESC 45A with Reverse
3.1.3.3 woasliuanes

o v el v - = ' p ' s v ow
\Wasnaedldduindouiivuialilvguinuaziuaalivindn  Jalamdenly
@ : e = a
\wailweinoiju TowerPro SGI1R - Micro Servo motor Miflvuisidnuaziussdnuuin 1.8
landusalrufiuns duitvaeunnistudontinduusmesitdlunstudeminlunisdedie

waziden v iUTufiani ey

=i
3UN 3.8 washuawes

Tnswwasluaweiiinuaudnc

- Modulation: Analog

- Torque: 4.8V:25.0 oz-in (1.80 kg/cm)

- Speed : 4.8V: 0.10 sec/60°

- Weight : 0.32 0z (9.0 ¢)

- Dimension : Length: 0.91 in (23.1 mm)
Width: 0.48 in (12.2 mm)
Height: 1.14 in (29.0 mm)
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3.1.4 msidenA2AuANNIsUU (Flight Controller)

Ihidenlddmuaunistu (Flight Controller) MultiwiiStandard Edition v2.5 lu

vesamuaun1sOuliun Quadcopter Car  Tasnnsluvesmbursesduiaguddined

lulaspaulnsalaesuazigugesytinnngg fall

- ATmega328P ihilulaseoulnsataesiimununsiauee s

- MPU6050C iuieuiens Gyro wasiwuiwesinnnuise agay 3 uny

- HMC5883L Wuugasiinduusausmantdlunistafianis

- BMP085 (Huwuigasildianiusu Wlumstanusuudunidisuuwlanduseau

augs lneldlguiweitn 1 9liafie PCA9306DP1 (Logic Level Converter)

rf{ o) @ Ls < e &4 - ; -
wen9nil Code fldsmAvuasn Muttiwii fafiu Code wuuiln (Open Source Code) 7

v ¥ o v v Y
annsaithluunluaaneg lanunneanisle

E‘Uﬁ 3.9 Multiwii SE v2.5 Flight Controller Board

o e

3.1.5 nsidanIngUsAuuazinud gy

lsvnmsvdunisdumes Quad-copter nstivduet 4 JuuuuAe Msendiy,
MaBai - Beands, MaBestie - Beawar uagnsyuseusnunanluindie - 4
vananiideiivedygalfifesumdmiunisiedeuiivuiiy lvesdygrnnldardodl
1NN 4 Yosdryg
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Throttle Pitch
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3.2.2 nsesnwuudludsenaulesldlusunsy SolidWorks

v ol ar a & ' '
nasnlaeenuuuszuutuiAdsuuuiulazd1ulsznounieg 989 Quadcopter
= d” 154 ny.' i i o i = & - o
yintiual Tunsusalufe nistwuunlalu@eunuululusunsy SolidWorks  iieAIvUA

yurnmaziludavinlududiulsenounoly

f. daudeaviag

3U#l 3.16 mafeunuudrudendstulusunsu SolidWorks 2
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JUN 3.17 msiBsuiuvdiuaenihlulusunsu SolidWorks 1

guﬁ 3.18 NsideuwuvalIusantnluluswnsy SolidWorks 2
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o - a
fA. Iﬂﬂlﬁ‘imu'ﬂu’lﬂ 31 x 31 WuULUAT

Uil 3.19 mai@eunuudanilasalulusunsu Solidworks 1
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waanniilideuuuvaslulysunsu SolidWorks  wda Jsdwuunlsudugulnely
= < o - & i ' ar ] L e - 4 &
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o & v o r i
JUN 3.24 Juahunailinnnisiuauiia

JUT 3.25 Fududauaznsaudeldainmsiniarniia
35 eI'mTUmnsuﬂ'mqunﬁﬁwaq Quadcopter Car

vasamuauMsTu Multivii aanseld Code vea Multiwii Fuiiu Code d1sazuds
gnifunavimunlaogrdnuain Multivii Gudiu Code fignifeudulaglilusunsu Arduino
Tunmw Co+ Tnoldidenld Code Tunaddu 23 (Multiwii 2.3) unfiu Code #lHlums
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3.3.1 a5 ldeuludrulusunsy Arduino

foufiay Upload Code asluuasa Multiwii 1 siussdsaudily Code Tulusunsy
Arduino fiau Tulwaieidu Config.h 1189910 Source Code 83 Multiwii i Qm%au%um
dielildrulilasroulnsataeiuasisuwesldvanvansuuy faulid Configh Hozdulnd
finzuonaineg uilusunsudn revwedifuedinlmvesanldiduveiavineslsldiouses
a¢l5ta Fervanifvdwmananisiauluflaidusneg vesesn sfatvuanisvie

vaslulaspoulnsaiaasee
nsuilvarrneg Turleddulng Config.h

1. Amunviinvesnauwas neliiuuaryhimuuy aguwes 4 luiagunseda X

Tuming Type of Multicopter

B MUt | Aduing 106 |
T A SR ey &
| File Edit Sketthi Tools Help g gty gl
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#define QUADX

- wm_,_l YN133vyaT QUADX laath
» J v v
] [/ YOYATURUIDBA

Fro Minl 5, 16 MHZ) v’ ATmegadls

- ' = & o &
3UN 3.26 msszyAviinvesnounailuiaidulnd Configh

2. syyviavesusiavialulasreulnsameinly laadenlduasa CRIUS SE v2 0

Tuwanm Boards and Sensor Definitions
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25 MultiVii | Arduino 106
File Edit Sketch Tools Help

htep: //store.ckdevices. con/

Lite

vinssgye CRIUS_SE v2 0

o // fedauntinesn

kg

AFSUIRG Pro 61 Pro Minl (BY., 15 MHZYw AT M4 720 on COMY

= T
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3. ufilydn MAXTHROTTLE fuiurrgegaiideliun ESC usazsavien Widue
1950 ieliaanadesiud MINTHROTTLE Saildn 1150

#define MINTHROTTLE 1150

& necfln sl
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e UL LR
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this walue
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11950

1 mede, this walue
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3Ui 3.28 msurilurn MAXTHROTTLE Tuslsdulwd Configh
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Y9IUDIA Multiwii fiureufImes

3V 3.29 fidaansounsu FTDI to RS232R

3.3.2 nsldenludauvasiusunsudausiauszarunsmdindudld (Graphical
User Interface, GUI)
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mundrnnidenseneniawesiuada Multwi uds figsd
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2. WoiNSUSUBULBUEeINANNISILAE  Gyro (Accelerometer and Gyro
; N v o a o o
Calibration) m13119v0iAlVegluLuITIUNINTIgA waznANYN CALIB_ACC  1Waviins
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