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#include <Wire.h>

#include <Servo.h>

//1lets initialize a number of variables and constants
Servo myservo;

const int pumpPin = 11;

const int buttonlPin = 6;

const int buttonlPin i 4c)
int buttonlState = 0;

int button2State = 0;

volid setup ()

{
myservo.attach(9); // attaches the servo on pin 9 to the servo object
pinMode (11, QUTEBUT) :
pinMcde (6, INPUT);
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‘Connecling elements ~ Software = FAQ  Forum |

MultWil is a general purpose software o control a multirotor RC modei.
It can now use various sensors but was initially developed to support Nintendo Wil console gyroscog
We can find these sensors in the extensions of the Nintendo WiiMote: Wil Motion Plus and Wil Nund
This project was an opportunity to develop my own software on an Arduino platform.
The achieved stabiiity is excellent for FPV and allows any kind of acrobatics.

The software is for the momeant able to control a tricopler, a quadricopter or a hexacopter.

The tricopter mentioned in this articie is mainly is the firsl tricopter | made, based on a fiber structure.
The structure was reinforced with carbon/keviar fiber. Some LEDs were aiso added for a better flying visibility.

Contents
Wil components

Wii Motion Plus
its cost
its dimensions
its integrated ADC
iis communication protocol
its performance

Nunchuk
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APM APM Mission Planner 2 Home
PLANNER :»
ode APM Pianner 2 0 is an open-source ground stalion appiicatiion for MAViink
A pM based autopiicts including APW and PX4/Piihaek that can be run on
SETTING STARTED Windows, Mac OSX, and Linux
PLANNER &= View the credits and contributars for AP2 here,
Cradits and
Contrisoems :
Configure and calbrate your Pian a mission wih GPS Connect a 3DR Radic 10 view ive
metaling APM APM or PX4 actopiict for Waypoints and contirnl svents data and initizne commands n
A ot Woirscus ALONOMOLS vehicie control : n fiight.
Sa——— rrEE e —— ]
Planmer for Mec = y =
[PEFETE T
inssaing APM s : _
Ty " e
- =l .
Canmect Aulopiiot io
AP Plarner 2
Caltmrasion 2 4
ok Quick Start Guide
Flight Data: Fight :
N are Headsao 1. install APM Planner for Mac OSX. Windows and Linuos
Dimpley 0D} 2. To satup your APM, PX4, or Pahawh dot, complete the tapics in the Autopilol Setup section. if your
Fulil Tabie of Corients auwropilot has aiready been conhigured using son Planner, thene = no nead 1o redo calitration.
3. Connect io Maviink and get to know APM Planner’s Fiight Data.
4. Plan a mission with APM Planner.

509l e 355, BoL3 lamS Ardupilot Tas  4-14 JSa)

APM Planner 2.0

o )l ol J}i“ oY el cSlS cf—:)—*—: ie gall b 04 o glall 5, 49z 1) rl_f\_h 3
Lenen ) bzl (3 sl ol e @ cc3 4l 0 ey . Ardupilot caud syl e s S5
APM ) oLl el i ¢ e ol 285 @5 (3DRobotics jUb 0 gdy ol el sl
oy W Sl Ay ) s Y1 ol o s 4-14 (S 3 2 (APM s
Syl e i (dar Sl b S 3 e Uy i o U S Sy

planner2.ardupilot.com/

eMotion

O3 L O gy o Jlb ma (el Baa 3 Gane y Allab UL O gy o) S SenseFly o5

s pf y cieMazal HUb O gy ) jlo g ¢ gund) Jamed) ) 5 73155y (i) U dnana® U Gl
3yl izl 8 e VI e

§ )3t Sl e i S0 (5-14 S0 3 bl ceMotion LU s O o rad) pé a1

eMotion Of g 2adl Ll L Gadad) I3 0 Ol miacd) 231 0y cplel) Jadaf g (O lal) 5L ST

b7 BAS e oledas e sensefly.com sl 350 s 2% ISenseFly <) flb ae 222 |

.eMotion



225 JL} O 3y CJ'IJJLTG ey J._Ja

L\',N'
sensefly o | e | ainins |, W |

eMotion
vene Py

eMotion
Flight planning & control software

ehiotion is sensefiy's intuitive ground station softwarne, supplied with
every sensefly doone. Use it 1o plan, simwiate. monitor and conteol your
mapping fght

ehotion is included with every sen

Jas bacss eMotion lyzwbyg 3pdas) plaall daass b (g SenseFly Ol,ilb  5-14 JSid|

AR .Freeflight

“Impressive, intuitive!”

AR FreeFiight is the primary application used to fiy and piot
the AR Drone. Pilot with or without the acrelerometer and
switch from the fruntal camera to the vertical camera.

« Record pictures, nav data & videos and upload them
irstantly right from the application

= Nesy user frisndly interface

» Compatitide with AR Drone and AR Drone 20

Ll 09 Parrot Ol Sla) e oS5 plaS AR Freeflight pazy  6-14 JSiJI

AR.Freeflight
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Welcome to MultiWiti. Delete

Multiwii

If you see this message, chances ore you are using the Arduino IDE. That is Previous Tab 38+~
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For more info go to http://vew.multivii.con/viki/index pho?title-Moin Poge  MultiWii
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MultiWii.cpp
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Sensors.cpp
Sensors.h

Serial.cpp
(s Oladle § dadarll &o,a0) GLALL oo Toae MultiWii Olydall ¢Soab sissyl balass oty 9-14 JSill

Have fun, ond do not forget MultiWii is mode possible and brought to you un

# % & & 8 8 838883

Arduino Uno on /dev/cu.ush

MultiWii Serial Laz=l) MSP aisze; MultiWii Of — Protocol.h s Protocol.cpp
(WU il o el ;Q (MultiWii o) skl (,_<_>._:L ekl J 557575 1l (Protocol
MSP ¢ Jle.i Protocol asSdl sds

el A ool gl pedy T 3 ygs o Sl ods — RX.hy RX.cpp =

ol s 8 ko) azaldl oVes) 2 ods 00 — Sensors.hy Sensors.cpp =
.}-44—5 '5’ ;-LH J..:?...a ‘JJJ— :J,Lﬂ})l-:-l'll:_ u_.J}D/w‘,}A-hJu Z\..”....\M.:..ia_..a_!ull Jvl_..-.s.ﬁj E—-JL....“J\

cgmo N kel (Sl 5 00 s KU1 0ds — Serialhy Serial.cpp

plaseial o f.i.::-;Jl\ f.:}'; clas) & s g ke ;L;.<.U PN & Z.._.;-)J_U <lalaed :3;.....4 — Config.h
LS LSE Slslae] Ly iy (CPU) & S e idkles >

o5
o

L

o]

ekl ddls (3w ) Sl o) )t ol Al dsde 1S oda — Deflh

S = MultiWii Ol ]l n""'<>“:" V- ;in aasll 3 a0 Jﬁf S &) — Types =



zol )t ealdl s ) oS80 S sl 114 Ladll

T

230

2V o slial dmdy 7sSolsSUl pas 10-14 S

Ol plal] Sldaa¥) 335 Aot

. & = . e = Z s . . S~ ”,l’_ _‘r.,“ P £ o
oda Azl & LI GBS Gty o jazal |2 83 SO JLastY ) jalr s O CLET -

Jag of |3

}i E__J'L_rj.éj/ PES) _L:').L:_>~ gy pds e 25 L J1J._$T-:\ u,.db'-d.*'i LJ'I}}E_H daloa \_;i UL.,.::.? Lalis
iz sl o &) ) ade or L] a8 O Cgt Sl s o5 W8 (6 0 lde ) 558 s

g

-JL:-I"’ SPEE Sjwl' jﬂ}-_w'b} ‘C‘)\:!‘}J b}m)br_h..u-i}-w_b—

s el 3ad (el clals Uiy LU O gy 5 5Ual) ST 5 pdiay & goeion Uy Jf-’:

b

o SRR o hedall 58 ugs .}:La_]'l Lis (5a8 ) Anl gy il olay) - s ) el
A il ) U giae OIS 3 OV (6 puadll de dls b s Bola

a5 OF ot o) oY) (3

¢ gpdd ol J;a‘:.w S 13y Lé.l;..,a Ol O 3 ) e A5 e 1 pelST s S8 1Y
.L’L::a_ﬁ.\:}'l T_L;_'l

1



231 s Oy Db ol s

3 el J‘.ﬁi 5;5_‘).;'.9 e Jul s aa S DT I a ;.JI.?_.J S5 .-_..5‘ N P SRS B TU PSY 7
- - . i - (. - ) - f‘J . o - L
- I O_ 1 4 \_,L<";"‘1'|I 3 \-".:.4./3 J*—:-'J LA_( J'n._«'ﬂj "I] ‘_'.J’v' Lé‘,‘f -)ll ;L\Ji )L;J ._,\j.b

SLaSet 3 sae S e 0K O LT eddl me mdoudd iale secad Lmal M ol
e Dt SOPREs

L)
- - . - - -






it

sl N P-l-hm-' S ;Q#'% ZigBee J:;o/ o o I EPREEE ‘\.«.-\Lw"} 3i>9  XBee

Lol
g s S ~ W (open-source hardware and software) yhall d s & 3 8
.Ldr_ai ll.é:k:u_ J‘{ .,mdz R_.qﬂ.:...n.‘/i uLﬁ—— L(MJ du.Ja‘\dX]lq_«ﬁL.a_‘.\uo,.w Lc_%‘,,‘<_
- T - \‘__’

AN o :_/45):5 ;..;.:3'@.:3/&1 o :_1}'% sy 3 s AJL ..,5_*/ sl (rotary tool) 5)\}.': ais)

Dremel cazell sds (3505 h 380 F A,Al..,t SNT I L e YT

L S i (CNC si computer numerically controlled) ;d)* Al o g
‘;5.'/.3}.:.:.4_.“/ EJUJ.; ) DUVEL SNIES Y Lg'l_/-.\_..wa i gl e :,IL<.¢- \5,\.9 ELT_‘./J.A

dodad oy ¢ il S Bladlt = b k6 gl » 3Uai (IR 3f Infrared) si b} o aas
.-..:' t-J,a-L«‘- =l h/Lﬂ-l' 3 \L\-" w..}\.n.ﬁ - "'L:L:.?.ll u-ﬁ 5)‘_-*—».0 \_)L:&J/ JLWJ}}I \JL}‘%” _,_x}; 5_5
i 33l (carbon-fiber) Oy)ﬂ‘ ny

*‘r

J.v-ﬁl .._..JL.\J'I s o SRRV

S fal 1 Ol Y el 3 sheennd OG0 aas

.j‘—z;&-Ql Al sa- 4 (amp) ﬁ"‘“

iasd pdsing b K o pe 8 ol — 50 (heat shrink tubing) 3 ' U _2Sy o 4uif
R JUCCGARE oo JJG_LJ o Y UAL.,J e 5)9. i dis AN Vs

- r.

gt s B J)Xf ;uw’ylL_. e Q_UL» .._,J)Lﬁb,,l‘. 4\.?— u 3_;, L#’M Loy M (gl‘Ound bUS) ﬂ)b fb

RETR

e

2z o\ iyl ds Joas by i (power bus) Bl o

e

- Ll H Wb el
.A}Jw'l i d..‘._.;?_!};‘ J.:-_jf




ATRA 23

et ilas Alsiwd B ke e S5 (bushing) &iire Ly

-0

SUAS e M AT Ve sy an g R DG 5 30 (servo horn) iR 878 By
ST 00 S TR e s gl 2
P . 4 0T o - i b - 2 B 5
.L-«‘L;/A.I‘JJJ' o Al et ::-&‘_} b \_;‘g_/“u;?j\ AT (LIPO) e ) :‘!}!

ooledst S5 :,,,L_, (IDE s integrated de\-'elopment environment) AalSas s gy Ay

%

. ; T . N s e . - - - . 1
72 RV Lalas 2 )W 2 DS B a0 SSE 0l s s (gr()und) Rl

oLy AN i 3 GND J,}‘:'L: na-uu S Lt L Uy (o)
T - ), - i .
UG L & ee w3 a e o Liet (schematic) i
. — | 1 - e - . R
AFL S oA daal L8 e R g e S Al (transistor) D5 @l g
. \ Es o : . 0 N b

G e 320 Raenll sl il e (€ 2 AR D) T 0N ol ga) b (compile) & a5

ﬁ«_:)'.' 5-;:/.5.» ::j_,:.«.;.. I" 1|L.-\J‘\u ae a ....J 5].:1_..‘2:4

PR W Lo ale Bl aiss -~ =2 (FPV i first-person video) NPT INPW-

oo Dy 5 S uz,‘a'l Pl g Db lde O e
oo - P -

P

L oS e dees (PWM 3l pulse-width modulation) ol 28 el

J o
-‘nm..\_ J'Lmlj w ‘_:u;.la = (Oﬂ') Loms o {on) u_.....wa 'Lﬂl AT N ]:,[) EWNY j‘ ....l':;‘r_«‘u_(
.‘LC'/M."

;,W Sy 2 (RFID 31 radio-frequency identification) #31 J! ....:\3.':,4 uj.-_l\

-l r . .
ey \.n. poe w i w3 ! al 2 -.JL, L\.n.
"U - \“- J&

- -

. , ! . - - . -2 a3
CSUCN S . e R Glal 3N s deslems B 2 UL L5 (analog) e
(Of) manzts (On) prdat DA LS e B B Ll > _"

i Red ais e s cLid) (initialize) Agf

Sl e UL pulll e LS Jlen ik o (serial communication) | geedes Loty
N PO L)/\,.Z.\, N \< Lw;\.;,h:}u/n e )

— - —r —

i Mot 3 s (laser etcher) [l i Sl Lzl e (laser cutter) Sy ad e

i
. , . L.
‘_-Lw.;]-ll \.:.«'Lt.‘:-a.:'u ..(’\/‘”_)E‘) -J...a..,ua._n.l aals \.l' —ta ’L..\l 7—1J’“' ;..}l'wﬂ .._,‘/-\JJ._",\..'TS

" |-

IS VPR e ilae 272 (outrunner) Oyl o b

-

'\(f
RN
i
k.q-
;
*z__\

Gl RSl S leaas Usles & 1 a2 w2y 272 (inrunner) Of sl JS0s



(ICs 3! integrated circuits) datSes <ol gk

w'}"q EWTS b2 £ Rosmin Sl 1 Bl
alovied il aa g el Eell s gl (LED 3 light-emitting diode) s sald St 2 ald
;-It-_jj_LQ . I;.'LL }
Cam ey i b UL, BlEh S e (pin) e sd
.-mulL..b :llJanMn:u'-‘ AN ‘_suf-\;l' J ﬂ_._'ﬁ = sl ~;>l_' —...QL.\_‘?] ;.:‘.‘.....9 o \_,\3 o nl" . a. (Shie‘d) &)J
- Faade: SRR P2 wins o _
A 2 s L 1
+ B U e e _ . - O TH
o a2 Tel Sl Bt duiSae 305 (motor control chip) S WS 8B4,
e a_;;E"* e
UL e Ve et giae S il UL e v oo (digital) 3
“1._',,'.1.?__5_‘.'. e Ba L gt e Ll L Aitanlt
. Lo : - N . . =ty A -
(S A dele e adsiadt o de S oo e (autonomous robot) 4l e Dowsy
DSt ot 3 deE]
i - R Ao “ - A -
NEJCAREHE h(.. et o Al O Se as i s o) 2l (lead) UL...p__‘ & Sl
-~ : S e e . . - o at s
i s (IDE) ael&alh s b et nae 3 300U (serial monitor) Adwded &l
_‘{'LJ:!;J'!I C e L..\:Jl -a,”).} asit o a_g: \,:'— SD‘EII O_L-'! \JL"‘/\JL‘: ROl & I 4_./ =
— v [ £ - - < - ey -
- e H - - - - # -‘ e - R 1 a i a
s e, e 258 g o _'L.-( s Sus s LR EGS (mesh network) a_{_.,, ‘&—v
f _‘_XI L.‘_'_.l
v sl lpan, 3 Zaed e slie e o 3,00 20 (3D printer) SN W dalb
TP Y (L S S P
ms dalmms 1S W s ettt e 1 SNes el L i (terminal strips) Jbﬁ g g L
_ - g .= i Pl 7 p -l = °
_w,,':_'.'_)u"!j E_EILE:.L.I"I ....‘JIL.
. L A - 0 Lo - s » 1T v
s 7os o Jlees e jlas Dade 3zt 2 et S g o) W Bl (autop]!ot) ey )L}G
~ : — - o - = T ' = B
1 r| ], .—‘III - T - W ‘.I. _.‘\_I. Rf%E
L g ey WLBI e aesl DVene b S%me (Mecanum “heels) eylg-n T
dljj_‘-.aj ,L,,y ;. ,:u_( l_.,Ls- ,_‘_,_11

[ if
IM—.JUJW_».

A - Pl L:\..w Al dniler S i 4 ae (omni wheel) y}‘l idoe
AULMWLQ_'IW :4_._0\[ 'L«,.A'L.‘F'IM.JUW |\_<...M__-—.}~.L..

3l K5 P ,;c-)‘\.f\ ug; eand ZJ}.&"u P E_Q/J,a (r()ver) ‘01}:- A &



P LT 236

. . T . . S
ol ;‘..‘HJ..-J__...M_(JI LA I Al Leiels ;;%J,;}...‘.q_( (mlcrocomputers) o u...J‘Ij}.,_.ef
_._".."l_.:'_.._f:\ji'l <_ » J . u'l_\_'l ,,_:-;:——\

-

:w L\.m. .,_,_ J,.a < sl e NI Y L A amg o 2\ ke 5 Jle (quadcuptcr) }-'-‘4}53‘}5
sxle
(PCB ! printed circuit board) & sdae =i s 3 805 a2 25 b (board) i ¢
oo S mn W AR N s pd i alie ASCaldL A o (breadboard) u)t.f- 4:-}3
s - - FRRI IR S 3 )\

-t I

1 wo bl
an - = IO S R
- __,"’“‘, s : -

el oS s e 33l Rudes 3= (PCB 31 printed cireuit board) i sks St yis i 4

- ~n, - 7 L. [ | : . . I
AEV PG NSV GNP S U 'baL,_;_q&._-"-d: PRI .
. v L - - > P, e

a

P Je.f 520 -;.LJ;J\CI ._,‘LJ-—:E" -._.q.ﬂ\.a--vi % Aot -‘.:d<4.._-\,'_ :'I iidma ulaa (stand()ffs) s.J"-k;L.D

» i

C iz s (POBY i adelt b tah s oy
\:—’ b e - -

Sidle Rlale s Sl (ESC 3‘ electronic speed controller) & b AJ,SJ\ P
h_gg;w-‘ﬁl \-’M ol h__g, _x:._‘ﬂ '\J-_-.ﬁ e a.....L ...._l' PINC T TP ‘w JA.C— .i}.:;-'-
- - I [ - I h

. - - ' ,. L F -~ - . -~
e e Dab 3 Sl LS et 5ok JSe (flight controller) a..)\}_JaJ'I PN

- I D - . -
. o I_"-*-Al \.I.JL.\,-"L...‘J: L= IL.-:;J‘}" \.;.‘L,.-L:A.a
L

e . . ; oy I - . 3 L ? Il
[FE S ;_,-'.J&;,:_q.m.".'l RS CR e 5 PEE C R ;ﬁ:.q:/ {microcontrolicr) S Rl gPuis

AN PRIy
B BN =N T T 272 (DC motor) sesws 3\J fﬁ

B g (Sleps) o eax e DMl B oA ae2s 202 (Stepper motor) § sk s 272

DT s P N -
;.-';".'} :5."5 lﬂ_v’lL.u\_IJ.L J._’_", _ p/\.w. .,_“‘/\J-r_._"' .j\i iy ~;‘;'-“-L"‘j w:;: -leuu J.;.:-: .l.j.:-i (SCI‘\O) \) }0 Jf
NPT S
I R R I T N si;
S ST s gy [FRwL SN ¥ (brushless) & s ¥/ (brushed) 5}-—4
e : ~r : . 3 -
us-"J—?':l' EREPL _;,'_ il _‘_“\J' _,L_-L_ji KOV- SR FERC Ll \'. WIVESIPN .
L oaed B2 \_ KPR .v._.;"._-,'u; 4_<.‘>v_.. e ) -»_-._»a'x.'-;..*j- ai a.:)"c ppt (S]\’CtCh) -hh-;
—_ - - . et - L - -

o w e U st Waals 2 a8 4 (remote operating vehicle [ROV]) Jw oF eid A5

e 2 .._',‘_.._,‘-— u_/w < -‘*gu*-;mn [
l . [ P S



237 )L_;b NEEY CJ'IJJ'LL’ slo _'L_J.:

ek 3 Jlall LW LYY (UAV 3l unmanned aerial vehicle) &7 85L3 13 L AS 0
.JIIL....G
£ ' i ' Lo
b ol AV asls, G R I R T N : A dodame Ao
AT ) A a) A e BB le e (m““'“’pter) 73Jl 2
...L-.-_,‘/g.::_«“/nhr" sl (= o A 5..:‘)',) w.-__.<_ll =N e o ol AV s LET al ,.3\ LT~ ,.a.__z.. -q_..::-a_.a
4t - - - [ E < s - — e -
(7 ol .Ju mw)
_j_?/n“,‘\/ —.al'z .Ilj__: ! \,31-_‘, cll,bll ol u«..-\.! ‘__g 'I" ‘L«-\-«{% (t(}()[p'dth) .‘U“gﬁ }L""'a
e o dian oo _;J_*_f_o ,,_«(o-_..n Ll el e JJ Ul 2 2 a_/"<.’1§ s> (sensor) .a...i.:......a

skt ool dadl aizee  (PIR 4 passive infrared) 34l ;‘I,c.}-\ KA PN JLICIN)

-

.EJ'IJ.-"'i j w -t .«.!_- ~>\.‘>— ;._--1 ).9'— __)‘_M\J
B > ek o3, aliews (temperature and humidity sensor) &g Jiy 8,0 21 aiaas

,__L;JQ" ,._“/\;-v__:u ‘_L_.} :k:.qj) 5;"1_.5 3} E -J\.. .,.9 "I 2 3 !'-J,_ﬂr-"

5 -~ N T .

alla Sl eleat pas o At 200 allens (barometric sensor) s = "JL’ J,.a........n

’ . Vot L

‘,"-""a: Ll '/:x

: - a | ' al Lol -

NS 1 _aJnL.:A_( em play oosl2d 3 s LALSG aliees (light sensor) ..s"}"" J"""‘-‘-""‘-‘

WSSt L hady Ul e gy ek Y Lpae e el 5 b s o2l (S st o

B ' - . oL R - - i .
ol ke wels! Dlie 3 e LIS adaes (ultrasonic sensor) S KLt T

- I, | - . . - - I |
Sl 2 B L £ S geas nf AL cu? R oo @l
2 E P 3 5 ¥

&

Bdn! ol e s AxENT 5 e s e iz (IR receiver) s! .d-'l RPN UL.E..«A

Ihﬂ-m‘ %é\ w‘ "‘:‘ .:.r'" g

RTI
P -

JERAREUNCEF IR Iy um S a2 Al 2os ls 83l (datalogger) UL J:-r....a
S
< ! I [ | | | t
aomte G dendl sl damg s (ET) a2 LS s B Rl pleesT rraies g (encoder) Aia
.lL.:L?~ I 1._,:;_.‘1‘I e "...u\‘! d.;;.&’- ,1_._; 2«.-"-:.?\} H{,‘_ “éj; QI] ;.;g:_-;,‘”\ ‘_-_-_’,':: o 2 - (al—ra\) aj ﬂ‘ 2
B o ' T ! ey i f [ . ‘-/11 Lo . -
et Ay el U St Ble 2L S0 olidl s dosld eens e D O (rresistor) a e

- A TR B . o N
oot e gt ah sl SH,
Pt i S

PSmze L Regdl 2 dgay a8 My wif e 305 edies  (accelerometer) £ bl _plida
.Es;;;fa



aEas 238

-  (potentiometer) Jg3i _wlds

‘\;. .ﬁw.ux,,w Mﬂaw—'

°\_'-2_ a3
(magnetometer) ddaall olds

! A - . [ e
{ ,_L"’"‘\__u [T - S N I L e I N
— - v - - - . e 7

/’ o ' .
. -9 Xl \-' c&d&l—&‘—c&kl

! a0, . . P
[ ;-.;JOD/“}I --E L’.:f..‘"“"“‘.“""‘.'f PRI ot (hhrarv) Acda

T T R T R S .
. : O o L .
: el
, et

ST J,M._:j’_.." D D
At " i ' o . . . - -~ u .
oy GBS e sl g b WSS atas (radio control [RC] system) S F'S'{' ?Um
N A UL U PR I ; ) & < )
ey wB o el e B 0 (NICad) g e IS
ot ’ ) I 1 [ # . T . ~ .
el 32N ool led s b g (NETMH) Odal Sy oo
— T o [ P
. e T . > o .
e Dk s JUall o e U e e ol g eyt (chassis) _}i_,:s
- 0 oL N [ A N . -~
Ca S R (e A 0y el SUS (airframe) 3 gl 1S
e sl B s el W LN NS I :;hj_‘. (prop sav er) do- 5 o a3 g
SRR
Gl e odah lads @83, (real-time clock [RTC| module) it S0l 30
. _a_owl 3-'\.8.!' "-_:,—"'LA.-?..." ,__,._?_, e .&"l\_‘b'no.g - O &.....:lx.....-
o~ . - et
' Y Gaoisciant Nlo an N _'\,W»\_ v_ :le‘\_. PY S P (jumper) )}-:-9 ;u-;j



eliy Ja

Hhmida (9 O il

DRONES - jijgJa

os Jb 92 5 o)
Slgag g Olgally t._.\l.wJSH
O3 Blgall Olog i) s
Hackg Robot Builder
This: 24 Incredible
Hackerspace Projects
from the DIY Movement
Basic Robot Buildings
With Lego Mindstorms
Arduino forg NXT 2.0

& ¢)Ls LS Beginners
MAKE: Lego wbSJl aJb
.and Arduino Projects
G § pudia gae @)
Twin Cities 3 3hol) 41,1
$ 4bly ol Maker
Sppdl Bkl § LUSYI fle
d=sl2)) GeekDad

MAKE dlxs 39 Wired J
geuaill daasll Magazine
S @ gsadl

ISBN 978-614-01-1705-1

9“? T ||

1LY e dilw 8y ¢l J] b a2l Y

lged] ) 1is Busluany Bghs Sghs «l dols b Hau 3,5l b o3

S O 8,3 clid Y1 astal )V e lglys Uk O3 Sl e e T i Y

1485 Las S0 Jgal Dlcalld - by dols

Tess 0553 O ols Vg ziall 3 9l meratl] olle 3 8593 Suml Lo 5Lk Hguy O3kl

Olusally 83421 oo S Gl 3 1) gas Jlsol Osz dlelrw Busly s U Tuss

Lo gliziw Gl Slilgadl US cazall

o ooy o5 g3l 09,5V pB I dsl)l b O Gl izl & Ghuw Jsf

Wlzz Olye dals 1 Lo OLSm @yl Leb) Ologys S3aladl mlindl o Lasll

Jadl Gu e slasYl 3 Jlisol dusluw A2 Y $0all (e Tua) Tastus Cod Lapis

2L oda Blsull 3 Busamdl @abY

ol el ledies lgd] zliou dylge JSs Sghs JS dmdlglls D3kedl jall Olis dlalazus

Mo By OLelSy Uil ) Loy «3ST doutine paalial

»eS3 a2l9 s g JUb Gas Ol3la)l dals CadaS] o

degihall Bpieall pslyall Leb}l Slogyall oo alY) ode dielis) mosliedl ST CasSaul
eloll Lle daSlall Sligag )l o Shgue ] SN 3LV

Parallax ELEV-8 :3¢5 lag 2008 (e laymw pshiy illy Bydsiall oabYl om o)
Brooklyn Aerodromeg Actobotics Nomady OpenROV g +D]JI Phantom 2 Visionjy
s ,.& 9 Flack

b O9 Ol sl b dols Jas Aol sas]  »

dileg &y OLSy09 «$3an slhisg Fgjlo clin o8 «

LS 85 of JalSIL 4T Dgale ,u OLS)e miol

(Sl gaunnSYlg 8 Unllg 83LAN dalaily gl paly 315 3mmalls (JSLgll (po clawlis Lo mazrg ;251 o
oxalyls

LSy 8ytun 5lib O3y Olyilb el gir9)] Bl puadl o

523 o3 Byl A5 28) Busluay yead S Hlib O3 )il ole o

o] izt U Lealull donaylly Oilig iUl US oles o

e EiE
CLSUM e 815910 LS faon 0303 prbalt Tcpatlylast  (Jggaiili pglell A gspelljlall
oS ilpbg Jui Guite b LA SLaaTy ) e Arab Scientific Publishers, Inc.

www.nwf.com 2015 www.asp.com.lb - www.aspbooks.com -

86140 051
nfacebook.cnmIASPArabic

m asparabic

L
twitter.com/ASPArabic £| www.aspbooks.com



