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ABSTRACT

Several times, any obstacle on the ground make many problem for surveying, the
surveying in sky is aptitude way. Then Surveying aircraft is built for support this problem. This
arrcraft consists of 4 propellers set that is attached on the end of crosswise axis body. Easy to
moves in all directions and fast, useful for move in narrow place. The circuit board that lives in
the center of the machine is the stabilization and Speed contro! system. This Aircraft is
controlled by remote control system that consists of a 4-channel conventional FM system in

remote control hobby industry. And then this proposal can apply for several used
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3.4 Nlsupsumuaumshiau

ffinclude <18F4431.h>
#device adc=8

#fuses XT, NOWDT, NOPROTECT, NOBROWNOUT, PUT, NOLVP
f#tuse delay(clock=4000000)
#byte PDCOH = 0x0f78
#byte PDCOL = 0x0f79
#byte PDC1H = 0x0f76
#byte PDCIL = 0x0f77
#byte PDC2H = 0x0f74
#byte PDC2L = 0x01f75
#byte PDC3H = 0x0f72
#byte PDC3L = 0x0F 73
#bit PTCONO_2 = 0x0f7£.2
#bit PTCONO 3 = 0x0{7£.3

#include <lcds.c>

int8 x,y ;

int8 adc1,ade2 show],show?2,show3 show4;

ntl6 control_command,control_command2, offset;

float el new.e2 new,e3 new,ed newset pointl,set poini2,set point3,set point4,
float

el_old,e2_old,e3_old,e4 old,sensorl sensor2,]1 P1,I1,D1,12 P212 D213 P313,D3,14 P4]14,
D4;

float m_barl,m_bar2,m_bar3,m bard;

float Kp1, Kp2. Kp3,Kp4,Kil,Ki2 Ki3,Ki4,Kd1,Kd2,Kd3,Kd4,

float Ts,U1,U2,U3,U4;

/fint16 duty;

#int EXT

EXT isr()

{

/ldelay _ms(1);

set timer0(0};

b

#int_ CCP1
CCP1 _isr()

{
x=get_timer({);
set_timer0(0);

}

void main()

{
int16 period=400;
port_b_pullups(TRUE);
setup adc ports(sANQ/VSS VDD);
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/fsetup_adc_ports(sANO|sAN1|VREF_VREF),
setup adc(ADC_CLOCK_INTERNALIADC TAD MUL_0);
setup spi(FALSE);

setup wdt(WDT_OFF);

setup_timer O(RTCC INTERNAL|RTCC DIV 4);
set_timer0(0),

setup_timer_1(T1 INTERNAL|T1 DIV BY 1},
setup_timer 2(T2 DISABLED,0,1);

setup ccpl(CCP_CAPTURE_FE);

setup ccp2(CCP_CAPTURE FE),

enable interrupts(INT EXT);
enable_interrupts(INT _CCP1),
enable_interrupts(INT CCP2);

enable intermupts(GLOBAL);
EXT_INT_EDGE(L TO H);

set_tris_a(0x1F);

set_tris_d{0x00);

set_tris_c(0x0e);

set tris b(Ox00);

led_init(),
led putc(™f Hello ‘n");
led_pute("  Hello ™)

setup_power pwm_pins(PWM_ODD_ON, PWM_ODD_ON, PWM ODD ON,

PWM_ODD_ON);

setup_power pwm(PWM_CLOCK DIV 4 |PWM FREE RUN |
PWM_DEAD CLOCK DIV 4,10,0,1500,255,1,0);

PTCONO_2 - 0;

PTCONO 3 = 1;

set_power_pwm2_duty(0);

set_power pwm6_duty(0);

/fdelay ms(700);

/fset_power_pwm0_duty(0),

IR

i i
/f Initial Value /!
) i

L

cl_new =0;
el old=0;
Pl =0;
I1_=0;
11=0;
D1 =0;
Ul =0;

I T
i i
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/' PID Parameter /!
/f /f
T e
Kpl =10.5;

Kil =0;

Kdl =0;

Ts = 0.02;
I T T

/7 /

/' set_paint value "
i i

e T

set_pointl = 123;
m barl =123 ;

ST L T
/ i

/- Initial Motor #
I i
LT T T
PDCOL = 255;

PDCOH = 0;

delay ms(500);

PDCOL = 254;

PDCOH = 1;

delay ms(500);

PDCOL = 255;

PDCOH = 0;

fidelay ms(500);

H/PDCOL = 194;

/PDCOH = I;

delay ms{500);

PDC2L = 255,

PDC211 = 0;

delay ms(500);

PDC21. = 254,

PDC2H = I;

delay _ms(500);

PDC2L = 255,

PDC2H = ¢,

delay ms(500);

PDCIL = 255,
PDCIH = 0;
delay_ms(500);
PDCI1L = 254,
PDCIH =1,
delay _ms(500);
PDCIL = 255;
PDCIH = 0;
detay ms(500);
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PDC3L = 255;
PDC3H =0,
delay _ms(5003;
PDC3L = 254,
PDC3H =1,
delay_ms(500);
PDC3L = 255,
PDC3H = 0;
delay ms(500);

x=120;

while(1)
{

set adc channel{();
foutput_high{(PIN B7):
adcl = Read_ADC(),
sensorl = adcel;

R

" #
/1 PIDI Cal /
" i

T T
el new = set_pointl - sensorl;
Pl =Kpl*el new;

I1=¢el new +el old;

IT = 11*Ts*K11/2;
I=H_+11,;

D1 =¢el new-ecl old;

D1 = DI*Kd1/Ts;

It_=11;

el_old= el _new;

Ul =P1+11+D1+M barl;
if(lUl >= 255)

{U1 = 255;}

else ifflU1 <= 0)
{U1=0;}

Hoftset = x;
Hoftset = offset+255;
/fcontrol command = offset;

ffcontrol_command=control_command/2;

/fset_adc _channel(4);
//b = Read ADC(),
H#ConvertShow(};

/*if (adcl »>= 124)

{

control_command = offset - 50;
control_command? = offset + 50;
telse ifladc] <= 123)
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{
control_command = offset + 50;

control_command?2 = offset - 50,
¥/

control command = X;
control command = control_command + 255;

delay ms(20);

show] = control_command & 0x001¥;
control_command = control_command & 0x3100;
control_command = control_command >> 8:
show2 = control_command ;

show3 = control_command2 & 0x001f;

control command? = control_command2 & 0x3{00;
control command?2 = control_command2 >> &;
show4 = control command? ;

PDCOL. = showl;
PDCOH = show?2;
PDC2L = showl,;
PDC2H = show2;
PDC2L = showl;
PDCZH = show2;
PDC3L = showl;
PDC3H = show2;
PDCIL = showl;
PDC1H = show2;

/PDC2L = showl;
HPDC2H = show?2;
//PDC3L = showl;
//PDC3H = show2,;
fidelay ms(1000),
/1 half speed
// set_powcer_pwmO_duty(200),
/foutput_high(PIN BO0),

fifull speed
// delay_ms(1000);
/foutput_low(PIN_BO);

/iset_power_pwmO_duty(400);
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] Pin Number Pin (Buffer L
Pin Name BIF [TQFP | GFN | Type | Type Destcripkion
MCLRNVPR/RED 1 18 15 Master Clear jinput] or programming votage {input).
MCLR i ST Master Clear {Reset) inpul This pin is an active-ow.
Reset fo the device.
VP2 P Pragramming voltage input.
RE3 i ST Digitatinput. Available only when MCLR is disabled.
TECHCLKERAT 13 20 2 Osciltator crystal or external clock input.
OS8C1 i 5T Oscilistar erystal input or external clock source nput.
ST tufler when configured in RC mode, CMOS otherwisa,
CLKd i CMCS Externs! clock source inpaut. Always assocated with pin
function G5 4. (See related OSC1/CLKE OSCACLKOD pns )
RA7 O | TTL General purpose 1O pin.
OSCUHCLKD/RAS 14 H 33 Osctator crysta or clock output.
DEC2 O — Oscillator crystal output Connects to crystal or rescnalor
i Crystal Oscillator moge.
CLKOD (o] — In RC mode, DST2 pin outputs CLKD, which has 144 the
frequency of O3C1 and denates the inswuckion cycle rate.
RAS Vo TTL General purpzse WO pin.
PORTA is a bidirectional K0 pori.
RAQARC 2 18 19
RAD ¥ | TTL Cigital 110,
AMND I |Analsg Analeg wput 0.
RAVANT 3 20 20
RAY 10 TTL Digital i,
AM1 I jAralog| Anateg :mput 1.
RAZANIVREFICAP Y| 4 21 3]
DX
RA2 W3 | TTL Digital /.
AMNZ | lAnalog| Analeg input 2.
\AEF- | |Analog| AD Reference Voitage fLow? snput.
CAFP | ST inpat capiure pn 1.
HRNDX I 5T Quadrature Encoder Intesface index mput pin.
RAIANIVREF+/ -3 22 22
CAPZOEA
RAZ [Hal TTL Digial 110,
AM3 I |Aralog| Analog mout 3.
WAZF+ | |Analeg| AD Reference YWa'tage [High) inpus.
CAP2 | ST fnpuat capture pin 2.
CQE& | ST CQuadrature Encoder intedface channe! A input pin.
RAANSICAFIIQER a 23 23
RA4 HQ TTL Crigital Q.
AN I 1Anaiog Anaieg input 4,
CAP3 I 5T Input capture pin 3.
2ES I 5T Quadrature Encoder Interfaze channe! B input pin.
RASANELYDI 7 24 24
RAS o | TTL Drigital WG
AN i Anzlog Analpg input 5.
LWOIN | |Analeg] Low-voltage Detect input.
Legend: TTL =T7L cempatibie input CMOS = CMQS compatible input br putput
53T = Schmitt Trigger input with CAOS levels | = Input
o} = Qutput P = Power

OC = Open-Drain [no dicde to VDO)



M5190 0.2 MIHINULAALYIY09 PICI8F433] (ho)

] Pin Number Pin | Buffer A
Pin Name Description
DIP_|TQFP] GFN | Type | Type
FORTB 15 a bidirectiona! 0 port. PORTE can be software
programmed for internal weak puiups on all inpuss.
RBGFPWMO 33 3] *]
RBO o [ TTL Digital /Q,
PWWMO 8] TTL PWM output 0.
RSLPAMY 34 I} 10
RB1 I#0 | TTL Digital 40,
WM o TTL PWAL ouiput 1.
R3BZ/PWM2 5 0 1%
RB2 O [ TTL Digital 0.
PYWM2 Q FTL PWA cutput 2.
RBLPWMA 35 1" 12
RB3 WO | T Digital /0.
PWM3 O TTL PWA output 3.
RB4/KBIDPWME 7 14 14
RB4 WO | TTL Digital /3.
WBIt i FTL Interrupt-on-charge pin.
PWMS O TTL PWM outpuit 5.
RBEKBHIP WML/ 33 H 4 15
PG
RBS D 1 TTL Digital ¥0C.
KBit i TTL Interrupt-an-charge pin.
PWM4S o} TTL PWM autput 4.
PGM o ST Low-voliage 1ICSP programming entry pin.
REBKBIZIPGC 39 16 Hil
RBA ol TTL Digital #/C.
K32 i TTL Interrupi-on-change pin.
PGC 10 ST In-Cirsuit Debugger and IC2F Frogramming clock pin.
RB7/KBIZPGD 40 17 17
RB7Y KO | TTL Digial Q.
H312 1 TTi Interrupl-nn-charge pin.
PGD [fie] ST in-Circuit Debugger and ICSP programming data pin.
Legend: TTL =TTL esmpatible input CMOS5 = CMCSE compatible input of outpuy
5T = Schmitt Trigger input with CMOS Jevels i = input
0 = Qutput F = Power
20 = Opep-Drain (no dicde to VoD




M9 A3 NSRRIV PIC18F4331 (Ad)

i Pin Number Pin | Buffer ot
Pin Name DIP [TQFP| GFN | Type| Type Description
PORTC is a bidirectionai ¥O port.
RCOTI10SOMICK] 15 32 3
RCO o | sT7 Digital 1O,
T1050 o] — Timer1 oscillator oulput.
TICKI I ST Timer1 externat clock input.
RC1T10SKCCP2r 16 35 35
FUTA
RC1 o | sT Digitat ).
T1051 ! ICMOS| Timer1 oscillator input.
CCP2 Vo ST Capture2 input, Compare2 output, PWh2 orput.
FLTA ! ST Faun interrupt input pin.
RC2/CCP1V/FLTB 17 | 36 | 36 ‘
RC2 o | ST Digital #O.
CCP1 Vo 8T Capture1 input’‘Compare 1 output/PWM1 output
FLTB | 5T Fauit interrupt input pin,
RCATOCKITSCKY 18 | 37 | a7
INTO
RC3 1O ST Digital HQ.
TOCKI 1 ST Timer0 altemate clock input
TSCKI | ST Timer$ alternale clock input
INTO H ST External interrupt 0
RCA/INT 1/SDISSDA 23 42 42
RC4 /O | ST Digital 1/C.
INT? | ST External interrupt 1.
e | ST SPi Data in.
SDA ¥o | 8T 1°C Data 1/0.
RCHINT2/SCK/SCL | 24 43 43
RC5 o | 8T Digital Q.
INT2 I 8T External interrupt 2
SCK e} ST Synchronous serial clock input/output for SPI mode
SCL Ko | sT Synchronous serial clock inputioutput for 12C mode
RCE/TX/CKISS 25 | 44 | 44
RCeE O ST Digial i70.
TX (0] — USART Asynchronous Transmil.
CK o | ST USART Synchronous Clock (see related RX/DT)
85 i ST SPI Slave Select input.
RCT/RXIDTSDO 26 1 1
RCY 18] ST Digital /0.
RX 1 5T USART Asynchronous Receive.
oT YO | ST USART Synchronous Data {see related TX/CK).
SDO o] —_ SPi Data out.
Legend: TTL = TTL compatible input CHOS = CMOS compatible snput or outpot
ST = Schmitt Trigger input with CMGCS fevels { = Input
0] = Qutput P = Power
OD = Open-Drain (no dicde 10 VDo)
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. Fin Number Pin | Buffer N
Pin Mame Description
DIP |TQFP | GFN | Type | Type
PORTD is a bidgirectional O past, or a Paraile! Slaye Pant
(PSP} far interfacing to a microprocessor port. These pins
have TTL input bufers when P3P maoduls is ena bied.
RO OCKETECK] 10 k! a8
RDO LQ ST Digital V0.
TOCKS i 3T Timerd external clock input.
TECKS i ST Timer5 inpuf clock.
R31/5D0O 20 38 ig
RD1 [[Za] 5T Digital {10,
Soo 0 —_ 5P Data put.
RO2EDISTA 21 40 40
RD2 10 ST Digital l'D.
EBi f 8T SP! Data in.
SCA ¥ | =T € Data IC.
ROISTHSTL 2 4 11
RD3 150 8T Digital Q.
SCK 1E8] ST Synchronous serial clock inputioutput for SP1 moda.
5CL 10 ST Synchronous serial clock inputioutput for 1°C mode.
RO4FLTA 27 2 2
ROD4 10 eT Digial HO.
FLTA i =T Fault interruept input pin.
RESPWM4 28 2 3
RO5 Ko 8T Digisal 110
P o | T PWM output 4.
ROAPYALE 2o 4 4
RD& ' Vot 8T Digital /0.
PwMe 2 TTL PWA cutput 5.
RO7TAWMT 30 E £
RD7 e} ST Digitsl EC.
PWMT? Lo} FTL PWAS putput 7.
Legend: TTL =TTL compatible input CMOE = CMOS compatible input or cutput
3T = Schmiff Trigger input with CMOS levels t = |nput
a = Darput P = Power

00 =Cpen-Crain (no diede %o Vo)
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Pi -
Pin Name in Number Pin (Buffer Description
OIP |TQFP | QFN | Type | Type
PCRTE is a bidirectionat 1O pon.
REO/ANE = 25 25
REQ He] 37T Cigital IrC.
AND ! [Analegl Analeginaut 8.
RE1/ANT 2 i 28
RE1 e ST Digital 1'C,
ANT i Analog Analeg input 7.
RE2/ANE 1C 27 37
RE2 e} 5T Oigitat 1'C.
ANB | |An3leg| Analeg mput B,
Vsg 12, 1820 (8.20.] P — | Ground reference for logic and IO pins.
A 31
Voo 11.32(7.29| 7.8, P — |Positive supply for logic and #0 pins.
28.
29
KC — 12 13 NT NC  |No cennect
12,
23, 34
Legend: TTL = T7L compatible inpat CMO3 = CMOS campatibie input or cutput
ST = Schmitt Trigger input with CAMOS levels } = {nput
o] = Qutput P = Power

OD = Open-Drain {no dicde o Von)
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