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Location Holding System of Quad Rotor Vehicle
using Laser—Guide-Beam
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Abstract

Recently, Unmanned Aerial Vehicle(UAV) has been developed
together with the aviation industry. As technology evolves, UAV of
several types has been developed to boarding without person to
automatic flight.

UAV were usually used for military purposes. But, Now, used in
society from various forms, such as meteorological, environmental /
forest fire surveillance, communications relay. Among these,
research about unmanned aerial vehicle to perform the mission on
behalf of the human has been developed in environment at
difficult to reach such as a disaster area or a high-rise building.
UAV has fixed-wing airplane and rotor airplane. Rotor airplane is
easy to control, that divided a single-rotor type(helicopters) and
guad-rotor type. Quad-rotor type aircraft is flying using rotor with
two pairs of symmetrical to each other. In this study, we chose to
quad-rotor aircraft, is able to vertical take-off and landing and
hovering.

UAV are wused the human hard-to-reach areas, such as
transmission tower or high-rise buildings. In these regions occurs
electric wave shaded areas by high-voltage power lines. Using
GPS in order to know about UAV position information. But, we can
not know position information because electric wave shaded areas.
In this study, independent electromagnetic fields, possible to flying
in area by many high-rise buildings to presented position holding
system of the quad-rotor aircraft using laser guide beam. In this
system, control the position using a photo-transistor array in UAV

and that react laser guide beam on the ground.
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Arduino ¢ MCUMicro Control Unit)7} AF-&-¥l T},
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(MultiWii) @ 4225 AT FE s T Al e 28] 7Hsal 7
= 2 H @AY oAl el Aol At A

2 AFelA AREEE Alol7lE mEA] YAl 7IHQl PIDA
(Proportional Intergral Derivative Control) 7|HS Z=Y3I ;. PIDAo] 7]

Mo pah el gsiE Aageld o A%S tEhl QuEel Aol
1

Alz="lo| A 71 de] AFSE L Q= Alo] 719 5 shutolth[16]. o] Ao 7]
HE A o2 m=d(feedback) FEHIE 7HA 3L Qlow, Alojstax} st
deol 28 ks SAHst o]E H xR 3k vluste] QAE AFESUa o] b
WE ol 8sle HQst By gtor =gt s F=xolth. 1% 2-5% PID
Ao 7ol Fx& YERdT
a9 2-5. PIDA|o}7] #+%
1 du
= dr = 44 HEF vES Yeaz us Ao 98, ex Error,
K K, K, = v, A&, v o]5o|t}, o|F F2 o0& YEhd
d

u(t)= K +Kf T)dr+ K, Z() 2] (10)

21 (10)& &g Agks o] &3ste] xdsid vy 2
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3% B PA R A T A" AF
3.1 ®# g A A=
A= ZH vPA 9 st=dlol= vl AZE 5] s Fag oy FE&F

=< BAsE vl A e W# AolE "Hdshs Ao RER, AR,
5L

TEFE Um F Advh ¥ 3-12 & AFE Aty s AA AR

o Aee WA 9Pt Adelth. b 9% Belol=e] o] YA
o 714 wakolm, 9¥-o] Belo]= stEt AL Sla) s shwe} A
29 FAE Beol AEE EFW golth selzsi W 29 EE

B ofglolE AT mFA ] FAAM EH F74AS A=

Description Value
Width 620mm
Length 620mm
Height 400mm
Weight 0.8Kg
Payload 1.2Kg

Propeller 1D% ¢4 5"

a9 3-1. AA Az = 28 v gA 2@ oA
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3.1.1 Alo] =R T4

Aol HE+ AAZFEH 8= = dolgE AHaste] 2479 BHE Ao)shr]
#st PWM A& & AAstal PCol F4do =2 dHolHE #AFsch, AojH =+
MCU(Atmeliit,  Atmega 2560), 2.4GHz W RC <FAl7](Walkeraiit,

Parani-ESD200), 183 At =¥ H|gA|Y H|g R=E Husis= A
(TOSHIBAjit, TC74VHC244)& x3tettt. 19 3-2% H| A A&
g AlojREolt. F2 F9d oy BEES &87] 98 PCB 7|#s o
&3 29 722 AASATh

Lo

Bluetooth  Selector

B | o Dl i
Sensor Module

% 3-2. Aol &
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3.1.2 AXF T4

g maAe] ebgHel MAS e Al Aoz BEHolrh v @A
o Al Aoe s AATOR HPA Y A e ez k. vAA
o) AbA ge BAL A FAL A M2 Fuds 35w, v,wel F &,
A2 %, 2 Fol @ 2 B 455 5& yehdh o] gEe] Wl e

Aol AEE G| Folof a7] WFol HA Aoje] oA Fad i o

A= AJZEe] WSt wE 7

ot 35 Aol ZAAM Y FEo g 72+ F9 V&R ke EYdte 3F
&% AA7E FAZF AAINVENSENSER:, MPU-6050 @ 6-Axis
Gyro-Accelerometer)®} WS A= 35 AA}7] AlA (Honeywell S&C,
HMC-5883L : 3-Axis Terrestrial Magnetism Sensor), ZLZ]al 3 Al
(Kesunjit, MEAS MS6511 @ Barometer)® ©]Fo{xl AlA HES AR&33ith.

2 7499 % (Angular Displacement) =, Zt& 52

o

AA BELS MCUS IQC(Inter—Integrated Circuit) &4 Qg o222 -

44

_

6-Axis Gyro- 3- Axm Baroieter
Accelerometer Terrestrial

Magnetism

Sensor

I
uich
w
o
2

A EE
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¥ 3-1, 3-2, 3-3< 7F A S AFFS UERI

F 3-1. 6-F Ao|Z-7FEEA A
Gyro Full Gyro Accel Full Accel
Description Scale Range sensitivity Scale Range Sensitivity
[°/sec] [LSB/°/sec] [d] [LSB/g]
+250 131 12 16384
Val +500 65.5 14 8192
e +1000 3238 +8 4096
+2000 16.4 +16 2048
F 3-2. 3-F AA7] AA AL
. g Sensitivity Digital Noise
Description Range [LSB/g] Resolution [Fici]
[o] 9 (mg] °
viflie Max : +8 Max : 1370 Max : 4.35 >
Min : -8 Min : 230 Min : 0.73
¥ 3-3. 48 AAM A
Full Scale Resolution Response Error
Description Range Tribar] Time Band
[mbar] [ms] [mbar]
0.065 0.5
Max : 1200 0052 1L Max : +2.5
Value Mins 10 0.027 21 Min - -2.5
i 0.018 4.1 -
0.012 8.22
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3.1.3 =Y &% 74

A= =Y v dgAe] FX(Propulsion)S g ZH= B A#~(Brush less)

DCEH (FlyCamjit, FlyCam925)E Al&3l31 ZHO 3d £25 dAHsH
Aostr] s AAx WH<E7](ESC @ Electronic Speed Control, FlyCamiil:,
SBEC 20A)& AH&3a3itt.

19 3-4. BH B xS
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3.1.3 ZHA| Ao HAE-H=

staL A A nlefo] g3k w, v zA| Ao]7} HAD
4% HEAHRA vl HA ggob vjdAe] vk B QT Ab

el 9ol Uk webq WAl 2pA A7k AEs] o] ol

r1r
=)
1ot
o
o

A
ool lrk. 1% 3-5% waAe] A4l Aol FAANA Felel] 9%
g ~E-H|=(Test Bed)o|t}. HAE-H=+= B A 7} o]& } Al g Aol A
3-Axis A £Zo] 7153 oASA FHXH, =, & AE A B 4 9}

H A7 14 He 32 & 7] 2H(Ball Caster)E o83l HlaAo] 529
| oiE ARs A A ARG SHAIRE BAE-HES o] 83 AHA] Ao
AAL vgA Y 3)d FAI HEE-H=9] FAlo] s dX|atA] 7]
woll ehds] N = gl

2

18 3-5. A Ao HAE-H=
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HPAE Ko w
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[e)

E
=

(Rudder) 471¢] Ao} Az7F Q.
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fiie)
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Photo Transistor
/ ) ESC _ Motor \

Array Mode
Switching
Signal

(Seeeduing)

PWM = £

Mode
Switching
Signal

Control Signal
Switching Circuit

6-Axis

Ajleron

Besgtac ] Mkecn Gyro-Accelerometer
Receiver |—— MCU . = 3-Axis
’R“JSSL’;‘ (Atmega 2560) Digital compass
FaN
PWM x 5
Bmwde Barometer
Data
&\ Ce%rstigate Wireless Attitude Sensor
2 Communication
Module
— Flight Vehicle
L BV

Transmitter PC

29 3-6. 913 §% A&" E5 tholo] 13

A or HPA = 2FAZE RC FAZ|ANAM AEd Alo] Azl o W3

ool =FA= 5719 AAleE AFsioE, o] FoAM 22E
o]

2y Aol Ae= Aoj7|2 A gy &3 duo]El Ao As= A
HE Agdd, agla 2= §g A3E IE EAX2E ofolE AHA
On-Off 2152 W3ro] A2 ddHrt. XE EWAALH offo]= RC &
2719 Ao] Alzets YA oR HgA] AE Fefata o gy = Az
Hlolg Ao Az & A AUz dddt. Addys R Aojilsrt Off
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3.2.1 A|&" s=dH o 74

GPS Hl& AR&3HAl ¥aL H|3
A& &7 s o] "asith 7EHS 4] fs ez oA 7t
WS HPGAE AL NGl AAste] HGATE 7EdS Fa sg
AollA "olux] gy M gstes grh. 1Eal o] HojA tolex=
(Edmund Opticsiit, NT85-226)¢] 37 tH(650nm)elA -8 52 54&
7 E £E EAW@AAENew JRCit, NJL7502L)5 10x100(dlo] dejz njd
sto] 3] wlgAe] ofgfel] GBI XE EWAEH ofgo]7b o

7holE WIS Ztal X E EWAAAH ool FAld #olA Zlol= Ho] & &
FA ] Aoj7l= odel& defuolE Alo] ASE AFa nlAA)
S A Wgoz olFAY ¥ 3-72 HAZRZE WA 9} olA slol=
W, a8a XE EW@XAEH oj#ols =Akdk ndolth 9% 17l AJuhe

A= 2¥ njgAolm H Al sz XE EWAAE ofdolrf AES vl

ot
o
r o
)
ot
2
1
do
R
il
S
ol
>
)
)
do
=)
I

7]

M

o]

7]

y

HN

30
ft
i
=
o2

BuES Dawo grk oA slolE We MPAY FAL FHEF 24}
Atk eE®e TP TE EWALH ool %S FAED o] ¥
& agolu.

Quad Rotor Vehicle

01234 58F 809

[}

Photo Transistor
Array

———> Laser Guide Beam

[T~ P s T B S PV

Laser Diode

a3 3-7. 94 Y Az T
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dolA W AL vl #ow A wet 7|7 EebA 7] il ol&
g, 1 GAA = 5 e W FF7]|(Beam Expander, Edmund Opticsiil,
NT55-577)E eolA wolerst Adste] A& of 2.6cm= S, 1A
At XE EWAAXAE ofgold XE EWNAXLEH Alold AL TR, A=
1.5cmel™ @A of#o]e] A7]&= oF 15 x 15cmeolth o] 2.6cmel @ o] A
el o) AMA7F Ha g 7, Hof ul W7 vbEst =S A Zfek it

Description Value “
F 100 ~
Wavelength 650nm % 7\
§ i \
Output Power 4.5mW g 60 G
H ol
Beam Diameter 20X3.0mm [ T
Modulation Frequency 10kHz o W/ N
0
Operating Voltage(DC) 5V P, " = o mom e
Wavelength (nm
Operating Current 80mA —ULTE0L = = Human eye

a9 3-8, oA Hole= A ¥ xE EdAAE §H 5

o

A Zpoll AL&E HolA toleze] AU XE EAXAH FH 54 34
S 1Y 3-83 ZAu ¥E EAAAHE EE o] = HlE ¢ £ =
YA F =l e MRS AdFetr] S8 el oS el wkgske
XE EWA~HE At xE EWA2HIF gt ez s
A+ 247y 10us©]th
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(|

AR AfE 8B EdAzE ofdels ¥ 3-99 Hehiich. 10079
EE EWAEHE #8387 A8 7 /i8] MCU(Arduinoiit, Seeeduino)& AH&
39l XE ERALEH ofglele] #xE AAToR PCE AFaty] 918 A
H](Zigbee)E AM&3slth Al AlgE LE EWAA2EE 7PAG G W
& s, dolA slol= W 99 Wol= whgatx W, Agld BE &Y

o] ¥gE glel7] S8 7k A3 OP-Amp(LM324)E AH&atoith. A2

oAeolZ #ol4 tolerel AE Falsis] AuelA 30m 71A Zeo| W

2 a9stda 239 Wak WA 2

Photo Transistor Array

Zigbee

\ Seeeduino
1,2

TE 3-9. AA A FE EWA LY ofge]
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el mgAe] A A AseiAl detetr] fske] 10x10 wjEe] ¥ &
EdAEY AAFolA Az Aol wet #AxE 7hE, AZ0~9, 0~9=

(0,0)|(0,1)|(0,2)[(0,3)[(0, 4 5)((,6)[© 7)[(0 8|0 9

L0OQD|1L2|Q3|AH|QSQ6)|Q7|I|L9)

20|21(22|23)|24H|2526)]|2728|29

30313 2[B 33496536636 7NE 8|39

T

40|41 @42|@4 3)/"(/4,- 4) (4,5\)\(4. 6)[@ 7))@ 8|49

\ J
(5,00 ((5 1) | (5 2| (5 3)\5:A)[(5:5),(5.6)| (5 7|5 8|5 9
( (\ )| /)

(6,0)|(6,1)((6,2)|(6 3)|(6,4)((6, 5)|(6 6)|(6 7)|(6 8)](6 9)

7,007 1(72|7.3)7.497.507.6|7 7|7 8|7 9

(8,0)/(81)(8 2)[(83)(8.4)[(8.5)|(886)((8 7)|(8 8|8 9

(9,009 1)|(9,2)[(9 3)(9 4] 5|96)[(9 7)) 80O 9

Y 3-10. L E EUXA2E olge] A

I% 3-102 £E E-AILY ofte]e Zzte] X E EMAAHE HARE
Ehdl Zojtk. 17 3-10%% %Ol terel LB ERAAEHE ke & A, 7S
= A4 sk 918k 2 dolA Ttel= Wl wkE
o7 &fo] HlgPA|L] YAE Fofd v, VIEHORE
H B A7E Sobd ¢ EF 7] #Hixd st= PWM A28 HdEsto] Hl 3y
£ olsAn. A& &% R, 8)9 AXZ el osf w@A 7} o]&sk3d
o Ve em okl g S (1, 8) — (4, HE o]Fsh= od e &

it
ol
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glulolE] AT E HEste] HAAE oAt HFAE (1, 8) — (4,
DE olEAN 7= Aol Az= ¥ 3-11, 3-12¢] HeERH A

ode 2 Ao Az B 7IERy AAE vgA ] dFKe] =E | 3 &
E7F weA LEHow v Hal ZopAd Wit d% o njgetA |
o} dEluoly AN EE VERT AAW HZE 2HY 3H £w7) wehA]
stoz et wal oA FHHow HFJh

| 1560us |

2V/div 5ms/div 1 Idi i 500us/div

a9 3-11. A dE & Aol

o

i
|
' 2V/div 500us/div

19 3-12. AHo]E] Alojals
L& Aoy AojAlE ] F7]= 50Hzelal A7+ 1500usE 71+
o7 MY Fgou Ao Mz Y FrIE HEE A4 A ZUurt. AHH
S Y ddeE dolE Ao 4lEet RC FAIVIZHHe 2257
Hy AlEE Ao7|E AX 747t ZEE Alofsty] Hd A2 thA] A E
™, F7]& 100Hzo]t}.
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4.2 4y H|g & A

dut v B Ay ¥ B EQXXE ofo]=RE HIHA S $A] At

=
AE o olde &, Aoy Aojiss RC FAI712 AFste] =FAL

|
w

4-38 6-Axis Ao Z-7lEE MNRHE WZe A7) we}
SAe & A4 dolEE TPre Uehd Rolth ¥ AN 5x e
Zo] A Aojate] BHFL al7] 9% BAow WAy Wie &
o Mo s o} AL IEE ). 6-Axis Ao|Z-7tEE A e dlo]
= oaAe] Ao Wete] uhel 27 E= gastd 1Ee ww ks
o} Apolm gko] wlaAel AA7F YA WMol we BAGA Walele
S He @ & nh 7Y 4-43= A dolEe] me wgAe] nAg} 2

=2 e Aolth o] T oA WA FAF AEmel A

(i
i
©
=
e
o
=
©
T
©
D
0
=L

2000

Time[1/42 sec]

¥ 4-2. 7} % dlolH
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a9 4-4. AA HelH
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a4 4-5& £FA7F RC $21715 &3 HAgAR AES Ao AsE 2
Tz yekdl Zelal, 29 4-62 Ao7ldA AdE 7ol ZHE Aot
A% PWM A& Yekd Zolth, 18 4-504 =FA7F vlPAS ol A 7}
ol= ¥} f1&= SH ¥ Hgstr] flsi RC FA171¢ dME =FARE Q%]
2ZFet7] wiol =48 Alo] Azt da o] & Ao s dAEd A
= g9 @ 5 vk 2 ¥ 4-63 2ol RHE Alojste Al

Fow wal siglal, mebs m Ao FA o] AR dAAD T Y
ol oAt MEH EFY 500 Lol M 2 S Alo] Na= v A =
Eloll Ales 27 A% 2 9dolal, A& Bl 8003 3600004 A A=

=
5 Aol AEel A5 e wAAY olF} FFS 93 F4dolh

: Thro&le S Elévator
o Ailerc}n — Rudder

@
=
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E|
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w

2000

Time[1/42 sec]
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Motﬁr'f : ' i ‘T
0 Motro2 } fw— P[—Sﬂ
;i—— Motor3
H— Skt nf L H""u o _,I ”li/ Laﬁ
q--'f;:":."’ "Hq\rj & "j{'ﬁ

Signal Value

- J_.,.-r "'[ljl']__{ih
"\. g e I

: 20‘{10 -
Time[1/42 sec]

9 4-6. ZE Aol PWM A&
4.3 9% =9 H|g] 2= A¥
T Aga} o] X E ERA2EH o

dol2 58 HPA Y 92 BEE HAF= HAF Wevh 2gal APEA =
EE EWALE ofyolo A AdHE olde =y defuoly Ao Al

TE A9
o] AEoR THFHS F4 FEE . A22ET gy Ao Ai:= Auk
Hlg = A go] RC FA7Id o] 225 Alo] Ao o5 wiof
253wyt AFsta Hy Aol AEe S 2E AFS 2 wuk A3

t}.

a9 4-7, 4-8L 6-Axis AolR-7tEE AARFEEH AL @ tEE o)
=2 grolvh. oA At wlg Ao A el o] WAL AA7E A gholl W
el Tt wslels A A0S & 4 ). AN v A s o] Fata
E gko] A oA HAHow ol HAZE Hof Wstels S gl &
T A=, ol A= 2H ¥ PA Y shde] F-AF LB ENX2E o o]7}t
H A o] Fzom EelHA A FA FAlo] A ol TG Jow Atm
Aok 27 4-9904 HA Y HA ek F A HolH = 6-Axis Aol R-7FE
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94 B9 Axgow 8 AHA ML B A2 FAG 5+ Aok
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Gyro Value
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glilole] AejAle s Sfste] UEhSith. BET B 300004 AT 2y
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wollM= A= 28 HFAS FAR A5 59 AGelH Fols oA
2 oA teolerst X E EQXXEHE olgdl AA
g A2l AFE oA aEal AA BE Ads fs) v 2
EJALE ofeo], Al Ao} HIAE-HE & AZs3ith &3 Aol A=
Agk d2g FA Bl T duk Bjd REop X &4 Hjg REof Aol
7bFeatAl skl aabHQl wjdo] ThEstEE TS

AA BlE A AME FEH 2 dHelHE 48 FJ= =E vdAe
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94 EY Axw m=

inti=12;
int j=0;
int val[100];

int reg[100] ;
int regl[100] ;
int a,b,c,d,e,f k,1,m,n,o,p;

int x,y,z;

#include <Servo.h>

Servo elevator;
Servo aileron;
/[ "oy AF
void setup()
{
Serial.begin(9600);
Seriall.begin(9600);
elevator.attach(2);
aileron.attach(3);

¥

void loop()

{

/| TEZWAA2E TE HF
val[O]=analogRead(A0) ;
val[l] =analogRead(Al) ;
val[2] =analogRead(A2) ;
val[3] =analogRead(A3) ;
vall4] =analogRead(A4) ;

val[5] =analogRead(A5) ;
vall6] =analogRead(A6) ;
val[7] =analogRead(A7) ;
val[8] =analogRead(AR) ;
val[9] =analogRead(A9) ;

val[10] =analogRead(A10);
val[11] =analogRead(A11);
val[12] =digitalRead(14);
val[13] =digitalRead(15);
vall14] =digitalRead(4) ;

val[15] =digitalRead(5) ;
vall16] =digitalRead(6) ;
val[17] =digitalRead(7) ;
val[18] =digitalRead(8) ;
val[19] =digitalRead(9) ;
val[20] =digitalRead(10);
val[21] =digitalRead(11);
val[22] =digitalRead(12);

val[23] =digitalRead(13);
val[24] =digitalRead(22);
val[25] =digitalRead(23);
val[26] =digitalRead(24);
val[27] =digitalRead(25);
val[28] =digitalRead(26);
val[29] =digitalRead(27);
val[30] =digitalRead(28);
val[31] =digitalRead(29);
val[32] =digitalRead(30);
val[33] =digitalRead(31);
val[34] =digitalRead(32);
vall[35] =digitalRead(33);
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val[36] =digitalRead(34);
val[37] =digitalRead(35);
val[38] =digitalRead(36);
vall[39] =digitalRead(37);
val[40] =digitalRead(38);
val[41] =digitalRead(39);
vall42] =digitalRead(40);
vall43] =digitalRead(41);
val[44] =digitalRead(42);
val[45] =digitalRead(43);
val[46] =digitalRead(44);
val[47] =digitalRead(45);
val[48] =digitalRead(46);
val[49] =digitalRead(47);
val[50] =digitalRead(48);
val[51] =digitalRead(49);
val[52] =digitalRead(50);
val[53] =digitalRead(51);
val[54] =digitalRead(52);
val[55] =digitalRead(53);

/) F3xel wE PWM 2135 A4
if(Seriall.available() > 0)
{
int sel = Seriall.readQ;
if(sel1>49){
if(se1>59){
if(sel1>69)4{
if(se1>79){
if(se1>89){
a =sel — 90;
k =5;

else
{a = sel - 80;
k = 5;
}
telse{a=sel - 70; k = 4;}
telse{a=sel - 60; k = 4;}
telse{a=sel - 50; k = 3;}}

if(a>1){
if(a>3){
if(a>5)4{
if(a>7)4
1 = 10;
telse{l = 9;}
relsed{l=8;}
relse{l=7;}
relsef{l=6;}

if(k>1){
if(k>2){
if(k>3)1{
if(k>4){

elevator.writeMicroseconds(1440);
telse{elevator.writeMicroseconds(147
0):}
telse{elevator.writeMicroseconds(150
0);}
}else{elevator.writeMicroseconds(153
0);}
telse{elevator.writeMicroseconds(156

0);}
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if(1>6){
if(I>7)4{
if(1>8){
if(1>94
aileron.writeMicroseconds(1440);
yelse{aileron.writeMicroseconds(1470)
ot
}elsed{aileron.writeMicroseconds(1500)
i)
}else{aileron.writeMicroseconds(1530)
3
yelse{aileron.writeMicroseconds(1560)
i)
}
else
{
for(j=0;j<12;j+ +)
{
if(vall[j1>650)

regll[j]l = j;

if(regl[j] > 9
b=regll[j] - 10;p=1;}
else{b=regll[jl;p=1;}

if(b>1){
if(b>3)4{
if(b>5){
if(b>7)4{
o = 10;
telse{o = 9;}
relse{o=8;}
relse{o=7;}
relse{o=6;}

if(p>1)4

elevator.writeMicroseconds(1440);
}elset{elevator.writeMicroseconds(147
0):}
if(0>6){
if(o>7){
if(0>8){
if(0>9){

aileron.writeMicroseconds(1440);
}else{aileron.writeMicroseconds(1470)
ot
Felse{aileron.writeMicroseconds(1500)
3,
Jelse{aileron.writeMicroseconds(1530)
ot
}else{aileron.writeMicroseconds(1560)

i

break;

else

for(i=12;i<100;i+ +)
{
if(valli]>0)
{
reg [i] = 1
if(reglil > 9H{
if(regli]l>19){
if(regli]>29)14
if(regli]>39{
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if(regli]>49)4{
¢ = regli] -50;
m = 3;z=3;
telse{c = regli]l - 40; m =3;z=3;}
felse{c=regli]-30;m=2;2z=2;}
telse{c=regli]-20;m=2;2z=2;}
telse{c=reg[i]-10;m=1;z=1;}

relse{c=reglilim=1;z=1;}

if(c>1)4
if(c>3)4
if(c>5){
if(c>7)
n =10;y=10;
telse{n =9;y=9;}
telse{n=8;y=8;}
telse{n=7;y=7;}
telse{n=6;y=6;}

if(z>1){
if(z>2)4
if(z>3)4
if(z>4){

elevator.writeMicroseconds(1440);
telse{elevator.writeMicroseconds(147
0);}
Yelse{elevator.writeMicroseconds(150
0);}
Yelse{elevator.writeMicroseconds(153
0);}
telse{elevator.writeMicroseconds(156

0);}

if(y>6)1
if(y>7){
if(y>8){
if(y>1

aileron.writeMicroseconds(1440);
telse{aileron.writeMicroseconds(1470)
ot
}else{aileron.writeMicroseconds(1500)
ot
Felse{aileron.writeMicroseconds(1530)
3,
Jelse{aileron.writeMicroseconds(1560)

)

break;
}
else

{
reglil ="'

R e e i =
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