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ONSOZ VE TESEKKUR

Bu c¢alismanin amaci; tiim ugan makinalarin aerodinamik, denge merkezi, motor
performansi, yakit kullanimi gibi verilerinin hesaplanmasinda insan hatalarin1 yok
etmek, ayn1 zamanda bu verilerin ¢ok kisa siirede elde edilebilmesini saglamaktir. Bu
caligmada AS-532 Cougar helikopterinin performans grafikleri ele alinmigtir. Ugusun
kritik anlarinda (hover, inis-kalkis ve emercensi durumlar) hayati 6nemi olan ve ugus
stiresi boyunca siirekli degisen faktorlere (agirlik, irtifa, sicaklik, riizgara) bagli olan bu
verilerin, kisa siirede ve havada hesaplanmasi gerekmektedir. Bu hesaplamada havada
ancak kullanict dostu, tasmabilir ve hizli bir cihaz ile yapilabilir. Bu galismada
gerceklestirilen elektronik devre AS-532 helikopteri icin bu ihtiyaci karsilamaktadir.
Ayn1 zamanda bu elektronik devre ¢ok kisa siireli bir ¢alisma ile gerek Hava Kuvvetleri,
gerekse sivil sektorde ugan herhangi bir ucan makinaya uyarlanabilir. Yaptigim bu
calismanin gelecekte performanstan kaynakli tiim kazalari onlemesi dilegiyle tez
danismanim Hv.Yrd.Do¢.Dr.Miih.Alb. Serdar KARGIN’a desteginden o6tiirii tesekkiirii
borg¢ bilirim.

Fevzi YAZGAN
Istanbul, Temmuz 2009
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1. GIRIS

1.1 Performans

Tiim ugan makinalar doga giiclerine kars1 koyarak ucarlar. Bu giiglerde baz1 faktorlere
baghdir. Bu tezde kullanilan AS-532 helikopteri ile u¢gmadan Once bazi bilgilerin
grafiklerden hesaplanmasi gerekir. Bu bilgiler bize helikopterin agirligina, o anki dis
hava sicakligina, basing irtifasina, riizgar siddetine bagli olarak helikopterin
performansini verir. Bu performans verileri helikopterin ne kadar agirlik kaldirabilecegi,
hangi timanis orani ile tirmanabilecegi gibi bazi verilerdir. Bu veriler 2 boliimde
aciklanacaktir.

Performans verilerinin 6nemini anlamak i¢in bir senaryo dahilinde yasanabilecek bir
ucusu gozden gegirelim.

Saat 12:00’da Konya meydanindan kalkan helikopter. 60 deniz mili (NM) batida
bulunan 6000 feetlik bir tepe iizerinden bir kazazede alacaktir fakat ne bir tepeye
inecegi nede tepenin irtifasi heniiz belli degildir. Konya meydaninda dis hava harareti
(OAT) 20° C, irtifa 3381 feet, riizgar ise 10K tir. Helikopter agirligi ise 18800 libredir
(Ib). Helikopterin kazazede bdlgesine gitmesi 120K ile 30dk siirer. Kazazedeyi
bulmasida 30dk siirer. Gegen zaman icinde helikopter (1 saatte) 150galon(9901b) yakit
harcamistir. Kazazede bolgesinde riizgar 20K ile esmektedir. Irtifasi ise 6000 feettir.
Sicaklik ise 30° C tr. Asagida Konya meydanindan kalkisindaki ve kazazede
bolgesindeki performans verileri gdsterilmistir (Cizelge 1.1).



Cizelge 1.1 Performans Planm

KONYA KAZAZEDE
BOLGESI

AGIRLIK 18800Ib 17810Ib
OAT 20C 30C
IRTIFA 3381Feet | 6000Feet
RUZGAR 10K 20K
A NOKTASI 322 391
FLY AWAY 166 124
MINIMUM ROTOR
SPEED IN 297 310
AUTOROTATION
TWIN-ENGINE MAX
PERMISSIBLE 19840 19049
TAKEOFF WEIGHT
TWIN-ENGINE
HOVER IGE 19840 18610
PERFORMANCE
TWIN-ENGINE
HOVER OGE 19840 17536
PERFORMANCE
TWIN-ENGINE RATE
OF CLIMB AT 45KT 1825 1270
IAS
TWIN-ENGINE RATE
OF CLIMB AT VY 1362 1153
ONE-ENGINE HOVER
OGE 13166 11359
PERFORMANCE
ONE-ENGINE HOVER
IGE PERFORMANCE 14065 12204
ONE-ENGINE RATE
OF CLIMB AT 45KT -4 -256
IAS
ONE-ENGINE RATE 88 249

OF CLIMB AT VY




Yukarida gorildiigli gibi performans hesab1 zamana ve mekana gore degisiklik
gostermektedir. Buda bize bu hesabin hizli ve hassas bir sekilde havada yapilmasi
gerekliligini getirir.

1.2 Ger¢eklenme Asamasi

Calismaya baslarken oncelikle Cougar helikopterinin performans grafikleri scannerda
taranmig, Matlab vasitasi ile image prossesing kullanilarak matrisler haline getirilmistir.
Bu matrisler txt formatinda bilgisayara aktarilmis oradanda biiyiikk miktarda veri
depolama kapasitesi olan ayn1 zamanda diisiik gii¢ tiikketen SD-CARD’a yiiklenmistir.
Micropascal kullanilarak yazilan program ile Pic microislemcisinin SD-CARD’dan bilgi
okuyabilmesi saglanmistir. Proteus programinda yapilan similasyonda devre bilgisayar
ortaminda gergeklenmis (Sekil 1.1), breadboard iizerinde ¢alistirllmistir (Sekil 1.2). Isis
programinda ¢izilen devre semasi (Sekil 1.3) bakir plakete basilmistir(Sekil 1.4).
Hazirlanan bu devre 9V pil vasitasi ile ¢calisacak hale getirilmistir.
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Sekil 1.1 Proteus Similasyonu
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Sekil 1.3 Isiste Cizilen Devre Semasi



Sekil 1.4 Bakir Plakete Basilmis Devre



2. PERFORMANS
2.1 WIND ENVELOPE

Riizgar zarfi helikopterin hover pozisyonundaki maksimum arka ve yan riizgar limitini
gosterir. Bu deger asagidaki grafikten basing irtifas1 ve agirliga gore hesaplanir.

HOVER FLIGHT WIND ENVELOPE

- Throughout the shaded envelope shown below, the maximum crosswind or
tailwind is limited to 35 kt.

— At density altitudes exceeding the upper 1limit of the shaded zone
subtract 5 kt per 300 ft increment of density altitude.

EXAMPLE : At a weight of 17195 1b and for a density altitude of 11500 ft.
Maximum crosswind or tailwind is 20 kt (i.e. 3 increments of
300 ft above 10500 ft).

20000 , i B 6000
] FE
N i
z E BN | 5000 g
~ 15000 ———— AN =
2 T : l
I - 4000 T
115005 = E =3 = = = === S 4
10000 : = 3000
i B aE D 2000
5300t ==l arrir o el DR BN F 1615
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g =l ‘ T
8 0 S ' 0
= 5000 6000 7000 8000 9000 (kg)
S‘, LR BURJEIUR BLELJR O FLULRCH S BLALO R N R LI R U N B I RO R Y
; 12000 14000 16000 18000 20000 (Ib)
WEIGHT
Figure 1

NOTE : The above wind envelope has been demonstrated by testing .
The extrapolation by calculation of the tests shows that the
helicopter can hover in ground effect at the maximum all-up weight
given by Figure 5, with a wind of at least 17 kt from any
direction.

Sekil 2.1 Hover Wind Envelope



2.2 ANOKTASI

A noktasi irtifasi, helikopter hover pozisyonunda iken tek motor arizasi oldugunda
helikopterin bulundugu pozisyondan ugusa devam edebilmesi i¢in gerekli olan
minimum irtifadir. Bu deger agirlik, basing irtifasi, dis hava hararetine bagli olarak
asagidaki grafikten hesaplanir.
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Sekil 2.2 A Noktasi



2.3 CIFT MOTOR MAKSIMUM KALKIS AGIRLIGI

Cift motor maksimum kalkis agirlig1 helikopterin ilgili sicaklik ve basing irtifasindaki
maksimum kalkis agirligidir. Bu deger asagidaki grafikten basing irtifas1 ve sicakliga
gore hesaplanir.
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Sekil 2.3 CIFT MOTOR MAKSIMUM KALKIS AGIRLIGI



2.4 CIFT MOTOR IGE HOVER AGIRLIGI

Cift motor IGE hover agirlig1 helikopterin ilgili sicaklik ve basing irtifasindaki yer etkisi
icinde hover yapabilmesi i¢in olabilecek maksimum agirliktir. Bu deger asagidaki
grafikten basing irtifas1 ve sicakliga gore hesaplanir.
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Sekil 2.4 CIFT MOTOR IGE HOVER AGIRLIGI



2.5 CIFT MOTOR OGE HOVER AGIRLIGI

Cift motor OGE hover agirligi helikopterin ilgili sicaklik ve basing irtifasindaki yer
etkisi diginda hover yapabilmesi i¢in olabilecek maksimum agirliktir. Bu deger
asagidaki grafikten basing irtifasi ve sicakliga gore hesaplanir.
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2.6 45 K ILE CIFT MOTOR TIRMANIS ORANI

45 K ile ¢ift motor tirmanis oran1 helikopterin ilgili agirlik, sicaklik ve basing irtifasinda
dakikada kag feet irtifa alabilecegini gosterir. Bu deger agsagidaki grafikten hesaplanir.
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2.7 VY SURATI ILE CiFT MOTOR TIRMANIS ORANI

VY siirati ile ¢ift motor tirmanis orani helikopterin ilgili agirlik, sicaklik ve basing
irtifasinda dakikada kac feet irtifa alabilecegini gosterir. Bu deger asagidaki grafikten
hesaplanir.
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2.8 OTOROTASYONDA MINIMUM ROTOR SURATI

Otorotasyonda minimum rotor siirati her iki motor kaybinda yere giivenle inebilmek
icin pallerin minimum hangi siiratte donmesi gerektigi asagidaki grafikten hesaplanir.
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29 FLY AWAY

Su tizerinde tek motor arizast meydana geldiginde pas gecerken 15 ft ulagabilmek i¢in
gerekli olan irtifdadir. Asagidaki grafikten hesaplanir.
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210 TEK MOTOR IGE HOVER AGIRLIGI

Tek motor IGE hover agirlig1 helikopterin ilgili sicaklik ve basing irtifasindaki yer etkisi
icinde hover yapabilmesi i¢in olabilecek maksimum agirliktir. Bu deger asagidaki
grafikten basing irtifas1 ve sicakliga gore hesaplanir.

Sekil 2.10 TEK MOTOR IGE HOVER AGIRLIGI
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211 TEK MOTOR OGE HOVER AGIRLIGI

Tek motor OGE hover agirligi helikopterin ilgili sicaklik ve basing irtifasindaki yer
etkisi diginda hover yapabilmesi i¢in olabilecek maksimum agirhiktir. Bu deger
asagidaki grafikten basing irtifasi ve sicakliga gore hesaplanir.

Sekil 2.11 TEK MOTOR OGE HOVER AGIRLIGI
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2.12 45K iLE TEK MOTOR TIRMANIS ORANI

45K 1ile tek motor tirmanis orani helikopterin ilgili agirlik, sicaklik ve basing irtifasinda
dakikada kag feet irtifa alabilecegini gosterir. Bu deger agsagidaki grafikten hesaplanir.

Sekil 2.12 45K ILE TEK MOTOR TIRMANIS ORANI
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2.13 VY SURATI ILE TEK MOTOR TIRMANIS ORANI

VY siirati ile tek motor tirmanis orami helikopterin ilgili agirlik, sicaklik ve basing
irtifasinda dakikada kac feet irtifa alabilecegini gosterir. Bu deger asagidaki grafikten
hesaplanir.

Sekil 2.13 VY SURATI ILE TEK MOTOR TIRMANIS ORANI
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3. IMAGE PROSSESING

Bu boéliimde 6rnek olarak A Noktasinin nasil hesaplandigi ele alinacaktir.

3.1 Grafigin Hazirlanmas

Scanner ile taranmis resim (Sekil 3-1) , Photoshop vasitasi ile temizlenir ve iizerinde
islem yapilabilecek hale getirir.
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Y/ LVAVAVAVAWL: A
7 77 %
v A 757
17177 7
c T
A= %
RISLVIAAS,
7 4
4 5 74 (kgsx 10009) 100 200 300 400 500 (ft)
"0 12 14 16 18 1984 40 60 80 100 120 140  (m )
WEIGHT { Ib x 1000 ) HEIGHT OF POINT A
ITIONS 3
HEIGHT/SPEED ENVELOPE
FOR WEIGHTS LESS THAN OR
EQUAL TO THE OGE WEIGHT

Sekil 3.1 Scanner ile Taranmis Resim

/

Sekil 3.2 Temizlenmis Resim
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3.2 MATLAB

3.2.1 Matris Haline Getirilmesi

Matlab’ da yazilan asagidaki program vasitasi ile resim tek boyutlu bir matris haline
getirilir.

clear all
c=80;
resim="'AAA.bmp';
I = imread(resim);
r=imshow (resim) ;
g = imattributes(r);
for x = l:str2num(cell2mat(g(2,2)))
for y = l:str2num(cell2mat(g(l,2)))
if (((I(x,y,1)<c) & (I(x,y,2)<c)) | ((I(x,y,1)<c) & (I(x,y,3)<c)) |
((I(x,vy,2)<c) & (I(x,v,3)<c)))
aa(x,y)=0;
else
aa(x,y)=1;
end;
end;
end;

3.2.2 Matrisden A Noktasinin Hesaplanmasi

Tek boyutlu matrisden for dongiisii ve if komutlari ile gergekte grafikten bir insan nasil
A Noktasini hesapliyor ise ayni sekilde hesaplatilir.

Asagidaki ana program irtifa, agirlik, ve sicakliklara belli araliklarla deger vererek tiim
olasiliklarin tek tek hesaplanmasini ve sonuc matrisine aktarilmasini saglar.

Ana Program

i=0;

for £=0:100:16700
for w=11000:50:19800
for s=-40:40
ss=50+s;

i=i+1;

sonuc (i) = ahesap(aa,f,ss,w);
end

end

end

Asagidaki fonksiyonlar sayesinde ana program hesaplamay1 yapar.

function ap = ahesap(aa, f,ss,w)
xa=450/(19840-9000) ;

x=fix (xa* (w=-9000))+1;

yl = abul (aa, f,x);
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x= abul2 (aa,ss,yl);
ap=fix ((x-548)*(450/(964-555)))+100;
if ap<100
ap=100;
end

function yl= abul (a, f, x)
pp=0;
carpma=fix (£/2000)+1;
yyl=0;
yy2=0;
for y=737:-1:2
if (a(y-1,x)==1 & al(y,x)==0)

pp=pp+1;
if carpma==pp
yyl=y;
end
if (carpma+l)==pp
YY2=Yi
end
end
end
yy=yyl-yy2z;
yl=round (yyl-(yy* ((£/2000)-£ix (£/2000))))+1;
function x1 = tmtobul (a,s,y)
pp=0;
carpma=fix (s/10)+1;
xx1=0;
xx2=0;

for x=490:964
if (a(y,x-1)==0 & a(y,x)==1)
pp=pp+1;
if carpma==pp
xx1=x;
end
if (carpma+tl)==pp
XX2=X;
end
end
end
XX=XX2-Xx1;
x1=fix (xx1+ (xx* ((s/10)-fix(s/10))));

Sonuglart harddiske .txt uzantisi ile asagidaki program ile kaydedilir.

fid = fopen('fly.txt','w');
fprintf (fid, '$-4.3d', f);
fclose (fid)

Diger tiim hesaplamalar program algoritmasi degistirilerek yapilmistir. Tez ile birlikte
verilen CD’ de mevcuttur.

21



4. ELEKTRONIK

4.1 PIC18F452 DATA SHEET

DIP
MCLR/VPP —= [ 1 _/ 40
RAO/AND = =[] 2 30
RA1/ANT <—=1[] 3 38
RA2/AN2/VREF- «—»[] 4 37
RA3/AN3/VREF+ = =[] 5 36
RA4/TOCKI = =[5 35
RAS5/AN4/SS/LVDIN <-—[]7 34
REO/RD/AN5 <—»[] 8 Q a5 a3
RE1/WR/ANE <=—=[] 9 E T
RE2/CS/AN7 -—=[]10 © 0 31
VDD — & [ 11 5 6 30
Vss —= 012 §F @z 2
OSC1/CLKI =[] 13 28
OSC2/CLKO/RAS =[] 14 27
RCO/T10SO/T1CKI =[] 15 26
RC1/T10SI/CCP2* = =[] 16 25
RC2/CCP1 =[] 17 24
RC3/SCK/SCL -—[] 18 23
RDO/PSP0 == [] 19 22
RD1/PSP1 <—[]20 21

| | =—= RB7/PGD
| | =—— RBG6/PGC
| | «— RB5/PGM
| | «—= RB4

] «——» RB3/CCP2*
] =——= RB2/INT2
| | =—= RB1/INT1
| | =— RBO/INTO
| | =——— VDD

| | -——Vss

| ] «— RD7/PSP7

[ ] =— RD6/PSP8&
] «—= RD5/PSP5

] <> RD4/PSP4
] =—» RC7/RX/DT
] == RCB/TX/CK
] =—» RC5/SDO

] =<— RC4/SDI/SDA
] <= RD3/PSP3

] =< RD2/PSP2

Note: Pin compatible with 40-pin PIC16C7X devices.

Sekil 4.1 Pin Diyagrami

Cizelge 4.1 Mikroislemci Ozellikleri

Device Flash Single Word On-Chip Data
(bytes) Instructions RAM EEPROM
(bytes) (bytes)
PIC18F452 32K 16384 1536 256
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Cizelge 4.2 Mikroislemci Cikiglar

Pin Number

i Pin Buffer .
Pin Name Description
DIP |PLCC|TaFP |TYPE| Type
MCLR/NPP 1 2 18 Master Clear (input) or high voltage ICSP
programming enable pin.

MCLR I ST Master Clear (Reset) input. This pin is an active

low RESET to the device.

VPP | ST High voltage ICSP programming enable pin.
NC — — — These pins should be left unconnected.
OSC1/CLKI 13 14 30 Oscillator crystal or external clock input.

0sCc ST Oscillator crystal input or external clock source

input. ST buffer when configured in RC mode,
CMOS otherwise.
CLKI CMOS Extemal clock source input. Always associated
with pin function OSC1. (See related OSC1/CLKI,
OSC2/CLKO pins.)
OSC2Z/CLKO/RAG 14 15 31 Oscillator crystal or clock output.

0SsC2 O — Oscillator crystal output. Connects to crystal

or resonator in Crystal Oscillator mode.

CLKO (0] — In RC mode, OSC2 pin outputs CLKO,

which has 1/4 the frequency of O3C1 and
denotes the instruction cycle rate.

RAB 1o TTL General Purpose /0 pin.

PORTA is a bi-directional /O port.
RAD/ANO 2 3 19
RAD /o TTL Digital I'O.
AND | Analog Analog input 0.
RA1T/ANT 3 4 20

RA1 Vo TTL Digital I'O.

ANT I Analog Analog input 1.
RA2/AN2/VREF- 4 5 21

RA2 Vo TTL Digital I'O.

ANZ2 | Analog Analog input 2.

VREF- | Analog A/D Reference Voltage (Low) input.
RAZ/AN3/VREF+ 5 g 22

RA3 Vo TTL Digital I'O.

AN3 I Analog Analog input 3.

VREF+ I Analog A/D Reference Voltage (High) input.
RA4TOCKI 6 T 23

RA4 1o ST/CD Digital I/0. Open drain when configured as output.

TOCKI | ST TimerD external clock input.
RAS/AN4/SS/LVDIN| 7 8 24

RAS o] TTL Digital I'O.

AN4 | Analog Analog input 4.

SS | ST SPI Slave Select input.

LVDIN | Analog Low Voltage Detect Input.

RAB (See the OSC2/CLKO/RAG pin.)
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Cizelge 4.2 (Devam)

) Pin Number Pin | Buffer -
Pin Name Description
DIP |PLCC |TQFP |TYPE| Type
PORTE is a bi-directional IO port. PORTB can be
software programmed for internal weak pull-ups on all
inputs.
RBO/AINTO 33 36 8
RBO Vo TTL Digital /0.
INTO I ST External Interrupt 0.
RB1/INT1 34 37 9
RB1 Vo TTL
INT1 I ST External Interrupt 1.
RB2/INT2 35 38 10
RB2 o TTL Digital 1/0.
INT2 I ST External Interrupt 2.
RB3/CCP2 36 39 11
RB3 Vo TTL Digital /0.
CCP2 1o} ST Capture2 input, Compare2 output, PWM2 output.
RB4 37 41 14 e} TTL Digital /0. Interrupt-on-change pin.
RBS/PGM 38 42 15
RBS /O TTL Digital I/O. Interrupt-on-change pin.
PGM /O ST Low Voltage ICSP programming enable pin.
RBE/PGC 39 43 16
RB6 /O TTL Digital I/O. Interrupt-on-change pin.
PGC /O ST In-Circuit Debugger and ICSP programming clock
pin.
RB7/PGD 40 44 17
RB7 Vo TTL Digital /0. Interrupt-on-change pin.
PGD Vo ST In-Circuit Debugger and ICSP programming data
pin.
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Cizelge 4.2 (Devam)

) Pin Number Pin | Buffer -
Pin Name Description
DIP |PLCC|TaFP | TYPE| Type
PORTC is a bi-directional /'O port.

RCOM1OSO/MICKI | 15 16 32

RCO Vo ST Digital /0.

T10S0 8] — Timer1 oscillator output.

TICKI I ST Timer1/Timer3 external clock input.
RC1/T10SICCP2 16 18 35

RC1 Vo ST Digital /0.

T10sI | CMOS Timer1 oscillator input.

CCP2 /O ST Capture2 input, Compare2 output, PWM2 output.
RC2/CCP1 17 19 36

RC2 Vo ST Digital /0.

CCP1 /O ST Capture input'Compare1 output/PWM1 output.
RC3SCK/SCL 18 20 37

RC3 Vo ST Digital /0.

SCK Vo ST Synchronous serial clock input/output for

SPI1 mode.
SCL /O ST Synchronous serial clock input/output for
I°C mode.

RC4/SDISDA 23 25 42

RC4 Vo ST Digital /0.

sSDI I ST SPI Data In.

SDA Vo ST I2C Data 1/Q.
RC%SDO 24 26 43

RC5S Vo ST Digital I/O.

SDO O — SPI Data Out.
RCBITX/CK 25 27 44

RCE Vo ST Digital /0.

= 0 — USART Asynchronous Transmit.

CK Vo ST USART Synchronous Clock (see related RX/DT).
RCT/RX/DT 26 29 1

RCT Vo ST Digital /0.

RX I ST USART Asynchronous Receive.

DT Vo ST USART Synchronous Data (see related TX/CK).
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Cizelge 4.2 (Devam)

: Pin Number Pin | Buffer o
Pin Name Description
DIF |PLCC|TQFP |TYPe| Type
PORTD is a bi-directional I/O port, or a Parallel Slave
Port (PSP) for interfacing to a microprocessor port.
These pins have TTL input buffers when PSP module
is enabled.
RDO/PSPO 19 21 38 o ST Digital I/O.
TTL Parallel Slave Port Data.
RD1/PSP1 20 22 39 o ST Digital I/O.
TTL Parallel Slave Port Data.
RD2/PSP2 21 23 40 o ST Digital /O
TTL Parallel Slave Port Data.
RD3/PSP3 22 24 41 8] ST Digital 1/O.
TTL Parallel Slave Port Data.
RD4/PSP4 27 30 2 o ST Digital /0.
TTL Parallel Slave Port Data.
RD&/PSPS 28 31 3 o ST Digital /0.
TTL Parallel Slave Port Data.
RD&/PSPE 29 32 4 o ST Digital 1/O.
TTL Parallel Slave Port Data.
RD7/PSPT 30 33 5 o ST Digital I/O.
TTL Parallel Slave Port Data.
PORTE is a bi-directional I/O port.
REQ/RD/ANS 8 9 25 | WO
RED ST Digital /O
RD TTL Read control for parallel slave port
(see also WR and CS pins).
ANS Analog Analog input 5.
RE1/WR/ANG 9 10 | 26 | 1O
RE1 ST Digital /O
WR TTL Wirite control for parallel slave port
(see CS and RD pins).
ANG Analog Analog input 6.
RE2/CSIANT 10 " 27 | vo
REZ2 ST Digital I/O.
Ccs TTL Chip Select control for parallel slave port
(see related RD and WR).
ANT Analog Analog input 7.
Vss 12,31(13,34 |6, 29 |P — Ground reference for logic and IYO pins.
VoD 11,32)12,35 (7,28 |P — Positive supply for logic and I/O pins.
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Sekil 4.2 Kristal Baglantis1

Cizelge 4.3’ deki XTAL, C1 ve C2 degerleri kullanilacaktir.

Cizelge 4.3 Kondansator Se¢imi

Ranges Tested:

Mode Freq C1 c2
XT 455 kHz 68 - 100 pF | 68 - 100 pF
2.0 MHz 15- 68 pF 15- 68 pF
4.0 MHz 15- 68 pF 15- 68 pF
HS 8.0 MHz 10- 68 pF 10 - 68 pF
16.0 MHz 10- 22 pF 10-22 pF

These values are for design guidance only.
See notes following this table.

Resonators Used:

455 kHz | Panasonic EFO-A455K04B +0.3%
2.0 MHz | Murata Erie CSA2.00MG +0.5%
4.0 MHz | Murata Erie CSA4.00MG +0.5%
8.0 MHz | Murata Erie CSA8.00MT +0.5%
16.0 MHz | Murata Erie CSA16.00MX +0.5%

All resonators used did not have built-in capacitors.
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Cizelge 4.3 (Devam)

Ranges Tested:

Mode Freq C1 c2
LP 32.0 kHz 33 pF 33 pF
200 kHz 15 pF 15 pF
XT 200 kHz 22-68 pF 22-68 pF
1.0 MHz 15 pF 15 pF
4.0 MHz 15 pF 15 pF
HS 4.0 MHz 15 pF 15 pF
8.0 MHz 15-33 pF 15-33 pF
20.0 MHz 15-33 pF 15-33 pF
25.0 MHz 15-33 pF 15-33 pF
These values are for design guidance only.
See notes following this table.
Crystals Used
32.0 kHz | Epseon C-001R32.768K-A | + 20 PPM
200 kHz STD XTL 200.000KHz + 20 PPM
1.0 MHz ECS ECS-10-13-1 1+ 50 PPM
4.0 MHz ECS ECS-40-20-1 + 50 PPM
8.0 MHz Epson CA-301 8.000M-C | + 30 PPM
20.0 MHz | Epson CA-301 20.000M-C | + 30 PPM
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4.2 LM317T

Giris voltaji 9V olan devrede 2 adet regiilator kullanarak once voltaj PIC18F452
mikroislemcisinin  kullanabilecegi 5V’ a sonra ise SD-CARD igin 3.3V’a
distirilmistiir.
1.2V-25V Adjustable Regulator
LNV317

Vi = 28V Vin_ Vour voguttt
IN —0—| ADJ ouT
R1
240
e — EI* .+__ CZT
= (). 1.F TS 1F
*—

Sekil 4.3 LM317 Devre Semasi

V. =125V (1+ %J+ | aos (Rz) formiili vasitasi ile gerekli V ,cikist direng degerleri

0
1
degistirilerek hesaplanmistir.

Devre icin voltaj

MMC i¢in volt, ,-,~§§,;;", o)
5V’dan 3.3V
ayarlanir.

Sekil 4.4 Devrenin 3D Goriintiisii Ve LM317 Yerleri

29



Kullanilmas1 gereken degerler devrede yerine kondugunda voljda degisiklikler
goriilmiis ve direngler reosta yardimi ile ayarlanmistir.
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: R e e
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Sekil 4.5 LM317 Proteus Devresi

(TO-220)
Plastic Package

ADJ ———d— ——— V|

L. wJ L
Vour

Sekil 4.6 LM317 Onden Bacaklari
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4.3 SD-CARD

SecureDigital Kartlar1 2001 yilinda SanDisk tarafindan, daha eski bir standart olan
MMC kartinin gelistirilmesiyle ortaya ¢ikmistir. SecureDigital ismi, donanimsal olarak
icerdigi Digital Rights Management (DRM) fonksiyonundan ileri gelmektedir. I¢indeki
kullanicr tarafindan goriinemeyen bir hafiza alani, yasal olmayan dosyalarin kullanimini

engellemek i¢in ayrilmistir.

—

Secura Digital

YLOCK

32.0mm

N

| Z4.0mm

20.0mm

11.0mm

15.0mm

Sekil 4.7 SD-CARD Cesitleri

Hafiza kart1 dahili bir denetleyici igerir. 32 mm x 24 mm x 2,1 mm ebatlarindadir. 8
MB, 16 MB, 32 MB, 64 MB, 128 MB, 256 MB, 512 MB, 1 GB, 2 GB, 4 GB, 8 GB, 16
GB VE 32 GB kapasiteli kartlar mevcuttur. Ayrica kartlar iizerinde bir adet yazim

koruma tirnagi mevcuttur.

Daha ufak cihazlar i¢in miniSD gelistirilmistir. 20 mm X% 21,5 mm % 1,4 mm 0lgiileri ile
ortalama SD-Card 1n yaris1 kadardir. Kiigiik bir gevirici yardimi ile tiim normal SD-
Slotlarina takilabilmektedir. Bu ufak kartlar 32 MB ila 2 GB arasinda bir kapasiteye

sahiptirler.

MicroSD-kartlar1 SD Card ve miniSD den daha ufaktirlar. 11 mm % 15 mm X 1 mm
Olctileri ile 2005 te diinyanin en kiiciik Flash-RAM-hafiza kartidir.SD kartlar farkl

hizlarda olup hiz degerleri CD-ROM siiriiciilerde oldugu gibi X harfiyle belirtilir ve
1X=150kB/s'dir.
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Sekil 4.8 SD-CARD Alttan Goriiniisii Ve Cikiglari
Cizelge 4.4 SD-CARD Baglant1 Tablosu
Pin # Name Type! SPI Description
1 CS I Chip Select (Active low)
2 Dataln I Host to Card Commands and Data
3 VSS1 S Supply Voltage Ground
4 VDD S Supply Voltage
5 CLK I Clock
6 VSS2 S Supply Voltage Ground
7 DataOut 0 Card to Host Data and Status
8 RSV2) I Reserved
9 RSV2) I Reserved
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Pin 24 Pin 18 Pin27 Pin 23
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Sekil 4.9 SD-CARD Microislemci Arasindaki Baglanti

Power on getection |

Sekil 4.10 SD-CARD Mimarisi Sekil 4.11 SD-CARD Adaptorii
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4.4 PCB1602BA LCD

Siv1 kristal ekran (Liquid Crystal Display), elektrikle kutuplanan (Polarization) sivinin
15181 tek fazli gegirmesi ve Oniine eklenen bir kutuplanma filtresi ile gozle goriilebilmesi
ilkesine dayanan bir goriintii teknolojisidir. Stvi kristal ekranlar, diisiik enerji tiiketimleri
ile eskiden kullanilan vakumlu fluoresan ekranlarin yerini almistir.

Baslangicta tek renkli ve ¢ok diisiik ¢Oziiniirliiklii olan sivi kristal ekranlar; hesap
makineleri, saatler, cep telefonlar1 vb. basit goriintiileme islerinde kullanilmigtir. Nokta
matrisli (Dot matrix) yiiksek ¢oziniirliiklii ve renkli siirimlerinin ortaya ¢ikmasi bu
tirtinlerin kullanimini yaygimlastirmistir.

Az yer kaplamalari, diisiik enerji tiiketimleri ve katot 1s1nli tiiplere gore yok denecek
kadar az radyasyon yayimlari nedeni ile bilgisayar ekranlar1 ve TV cihazlarinda yogun
olarak kullanilmaktadir. Eskiden tazeleme hizlar1 yavas olan bu ekranlar hizli goriintii
degisiminde gélgelenme (ghosting) sorunu yasamaktaydi. Teknolojinin ilerlemesi ile 2
milisaniye civarina kadar inen piksel hizi, bu sorunu ortadan kaldirmigtir.
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Sekil 4.12 LCD Yapist

Yasitmali ¢evrilmis sematik sivi kristal ekran (Sekil 4.12).

1.
2.

P~ w

o o

Dikey film filtresi giren 15181 kutuplar etmektedir.

ITO elektrodlu cam alt katman. Bu elektrotlarin sekilleri LCD ¢alismadiginda
olusan karanlik goriintiiden sorumludur. Yiizeye ¢izilmis dikey cizgiler sivi
kristalin kutuplanmis 151k ile ayn1 hizada olmasin1 saglar.

Cevrilmis sematik s1v1 kristaller.

Yatay filtre ile ayn1 hizada yerlestirilmis, yatay ¢izgili ortak elektrot filmli (ITO)
cam alt katman.

Gegen 15181 blok/gecirme 6zelligine sahip yatay film filtre.

Izleyiciye 15181 geri gonderen yansitict yiizey.
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Sekil 4.13 LCD Datasheet
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Cizelge 4.5 LCD Bacaklar1

Pin Pin Input/ External Function
No. Name Output Connection
1 VSS — Power VSS:GND
2 VDD — Supply VDD: +5V
3 VO — Vi cp adjustment
Register select signal
4 RS INPUT MPU “0"Instruction register (when writing)
Busy flag & address counter (When reading)
“1”:Data register (when writing & reading)
5 R/W Input MPU Read/write select signal
“0” for writing , “1” for reading
6 E Input MPU Operation (data read/write) enable signal
Low-order lines of data bus with 3-state,
7 bi-directional function for use in data
/ DB0-DB3 Input MPU transaction with the MPU. These lines are
10 not used when interfacing with a 4-bit
MIiCroprocessor.
High-order lines of data bus with 3-state,
1 bi-directional function for use in data
/ DB4-DB7 Input MPU transactions with the MPU. DB7 may also be
14 used to check the busy flag.
15 LED “+" LED LED “+" VOLTAGE TYPE:4.2V
/ Input BACKLIGHT MAX : 4 5V
16 LED “-" POWER LED “-" :GND
SUPPLY
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Sekil 4.14 LCD Karakterleri

38



4.5 Devrenin Calisma Prensibi

9V npille ¢alisan devre igerisinde Pic18F452 microislemcisi barindirmaktadir. Bunun
yaninda LCD display ve delikli plakete el ile hazirlanmis numpad devreye PC IDE
kablolar1 ile baglanmistir. Devrede kullanilan SD-CARD modili SD-CARD
okuyucudan kesilerek c¢ikarilip lehimle hazirlandiktan sonra devreye ilistirilmistir.
Devre 8MHz hizda ¢alismaktadir.

Sekil 4.15 Devrenin Calisir Haldeki Goriintiisti
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Sekil 4.16 Devrenin Ustten Goriiniisii

Cizelge 4.6 Devrede Kullanilan Elemanlar

Devrede Kullanilan Elektronik Devre Elemanlari

KODU TURU DEGERI | ADEDI
U1 MIKROISLEMCI - 1
U2 LM317T - 5
U3 LM317T -

LCD1 PCB1602BA - 1
J1 SD-CARD MODULU 1
X1 KRISTAL 8MHz 1
KEYPAD [NUMPAD - 1
- DIRENC 720 1
- DIRENC 820 1
- DIRENC 1K 5
- DIRENC 2.2K 2
- DIRENC 3.3K 4
- KONDANSATOR 22Pf 2
- KONDANSATOR 10MicroF 2
- KONDANSATOR 100NanoF 2
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5. MIKROPASCAL

Mikropascal pic programlama i¢in hazirlanmis alt seviye bir dildir. Kullanimi1 oldukca
basittir, Pascal dilinden pek farklilig1 yoktur.

5.1 Keypad Kullanimi

Asagidaki program vasitasi ile basilan tus LCD ekranada gosterilir.
program Key;

var
kp, cnt : byte;
txt : string[5];

begin
cnt :=0;
Keypad_Init(PORTD);
Led_Init(PORTB); /Il LCD - PORTC
Lecd Cmd(LCD _CLEAR);  //LCD TEMIZLE
Lcd_Cmd(LCD_CURSOR_OFF); // Cursor YOK ET

Lcd_Out(1, 1, 'Key :);
Lcd_Out(2, 1, 'Times:");

repeat
begin

kp :=0;
/l--- TUSA BASILMASILIP BIRAKILMASI iCIN BEKLER
while kp =0 do
begin
kp := Keypad_Released();
end;
Inc(cnt);

/l--- DEGERI CIKIS ICIN HAZIRLA

case kp of

5 @ kp:='0,
4 - kp:='1"
8 : kp:=2,
12 : kp:='3}
3 1 kp:='4,

42



. kp:='5"

. kp:='6";

: kp:='7

. kp:='8";
0 : kp:='9,

. kp:="
5 : kp:='07
9 : kp:='#,
end,;

P oONON

|

/[--- LCD’ye yaz

Lcd_Chr(1, 10, kp);
WordToStr(cnt, txt);
Lcd_Out(2, 10, txt);

end;
until FALSE;

end.

Similasyonu:

ating)
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IVTERM
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i nms e
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«+3F0Q|+A>80OB\ENYO®BE G uEFn
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Sekil 5.1 Keypad Kullanimi Similasyonu
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5.2 SD-CARD’dan Bilgi Okuma

SPI (Serial Peripheral Interface ) vasitasi ile Mikroislemci SD-CARD’ dan veri okur.
Mikropascal bu is i¢in hazir fonksiyonlar1 vardir. Asagida SD-CARD’ dan veri okuyan
bir program verilmistir.

ph Souce Debug Library Template System Help
4| 4R8Q8QR L) AL YAl | BEE

F=t| oLl iiiiiiiiin Lol B SGgTiEoaas
E GEAICES o
CRYSTAL

E+¢x|ozH
La| &

KEYPAD-CUSTOM
KEVPAD PRONE
LMOEL

[ UL

ME TALFILMI 0K
MINAEST0K

1 FoqQ|+0>8U@E\NWETYOEIRE ¢

b [ I W O 7Hessgels | ERMATING

w2 o

#6000 31000 #&
o "= s S0 - 115 Professiona. T RNEFAGOYE ¢ e

Sekil 5.2 SD-CARD’dan Bilgi Okuma Similasyonu

program SD;
var
txt :string[17];

function mmcaoku(veri:dword):char;
var

error  :word;

sectorNo : dword;

dataBuffer : array[512] of char;
secc,ss : word;

ap :string[3];
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begin
ap:="
secc:=floor(veri/512);
sectorNo :=520+secc;
error ;= Mmc_Read_Sector(sectorNo, dataBuffer);
ss:=veri-(secc*512);
result:=dataBuffer[ss];
end;

begin
Keypad_Init(PORTD);
Lcd_Init(PORTB);
//mmc init iglemi yapiliyor
PORTC :=0;
TRISC :=0;
Spi_Init_Advanced(Master_ OSC_div64, DATA_SAMPLE_MIDDLE,
CLK_IDLE_LOW, LOW_2_ HIGH);
if Mmc_Fat_Init(PORTC, 2) =0 then
begin
// yiiksek hizda reinitialize spi
Spi_Init_Advanced(Master_ OSC_div16, DATA SAMPLE_MIDDLE,
CLK_IDLE_LOW, LOW_2_HIGH);
//start sinyali
PORTC := $F0;
end
else
begin
Lcd Out(l,1," Mmc ;
Led_Out(2,1," Algilanamadi ');
Vdelay _ms(1000);
end;
Lcd_Chr(1, 1, mmcaoku(0));
Led_Chr(1, 2, mmcaoku(1));
Lcd_Chr(1, 3, mmcaoku(2));
Lcd_Chr(1, 4, mmcaoku(3));
Lcd_Chr(1, 5, mmcaoku(4));
Lcd_Chr(1, 6, mmcaoku(5));
Lcd_Chr(1, 7, mmcaoku(6));
Led_Chr(1, 8, mmcaoku(7));
Lcd_Chr(1, 9, mmcaoku(8));
Lcd_Chr(1, 10, mmcaoku(9));
Lcd _Chr(1, 11, mmcaoku(10));
Led_Chr(1, 12, mmcaoku(11));

end.
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5.3 ANA PROGRAM

Pic’e yiiklenen program asagida belirtilmistir.
program Ana;

var
we,he,te,wi,hhh ;integer;
Atxt,Ftxt,Rtxt,PPPP  :string[17];
MTtxt, Tltxt, TOtxt :string[17];

TRA4txt, TRYtxt :string[17];
Oltxt,O0txt :string[17];
ORA4txt,ORYtxt :string[17];
hveri :dword;
k ‘byte;
wel,hel,tel :word;
we2,he2,te? :word;
m ‘byte;

label basla,a;

function mmcaoku(seccc,veri:dword):integer;
var
error  :word;
sectorNo : dword;
dataBuffer : array[512] of char;
secc,ss : dword;
cce,i  :byte;
ap - string[10];
SCS - string[10];
label sonnn;
begin
ap:=' 5
secc:=(floor(veri/512));
ss:=veri-(secc*512);
sectorNo:= secc+seccc;
error := Mmc_Read_Sector(sectorNo, dataBuffer);
i:=0;
for ccc:=0to 7 do
begin
if dataBuffer[ss+ccc]=""then
begin
ap[i]:=0;
goto sonnn;
end,
ap[i]:=dataBuffer[ss+ccc];
=i+l
end;
ap[i]:=0;
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sonnn:
result:=StrTolnt(ap);

end;

procedure gir(var weight,height,wind,temp :integer);

var

kp,kpp  : byte;

weli - string[5];
hei > string[5];
win - string[2];
tem > string[3];
temm - string[3];
ts : char;

cnt - byte;

label turn,weightt,heightt,windd,tempp,calcc;
begin
// agirlik bilgisi giriliyor
weightt:
wei:="
Lcd_Cmd(LCD_CLEAR);
Led_Out(l, 1, 'Agirlik: ;
Lcd Out(2, 1, #lrtifa');
Lcd_Cmd(LCD_FIRST_ROW);
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
cnt:=-1;
kpp:=0;
repeat
begin
inc(cnt);
if kpp<cnt then kpp:=cnt;
if cnt=>5 then
begin
cnt:=0;
Lcd_Cmd(LCD_MOVE_CURSOR_LEFT);
Lcd_Cmd(LCD_MOVE_CURSOR_LEFT);
Lcd_Cmd(LCD_MOVE_CURSOR_LEFT);
Lcd_Cmd(LCD_MOVE_CURSOR_LEFT);
Lcd_Cmd(LCD_MOVE_CURSOR_LEFT);
end;
kp :=0;
//--- Wait for key to be pressed
while kp =0 do
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begin
/1--- un-comment one of the keypad reading functions
kp := Keypad_Released();
I/kp := Keypad_Read();

end;

case kp of

4 . ts:="1"

8 :ts:="2"

12 ts:='3

3 tsi='4

7 ts:='5'

11 : ts:='6"

2 ts=T

6 : ts:='8';

10 : ts:='9;

1 : begin
wei[kpp]:=0;
goto weightt;
end;

5 : ts:='0

9 : begin
wei[kpp]:=0;
goto heightt;
end;

end;

wei[cnt]:=ts;

Lcd_Chr_Cp(ts);
Vdelay_ms(200);

end;
until cnt=-1;

/1 irtifa bilgisi giriliyor
heightt:
hei:="
kpp:=0;
Lcd Cmd(LCD_CLEAR);
Lcd _Out(l, 1, 'Irtifa: );
Lcd_Out(2, 1, *Agirlik #Ruzgar");
Lcd_Cmd(LCD_FIRST_ROW);
Lcd Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd Cmd(LCD_MOVE_CURSOR_RIGHT);
cnt:=-1;
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repeat
begin
inc(cnt);
if kpp<cnt then kpp:=cnt;
if cnt=>5 then
begin
cnt:=0;
Lcd_Cmd(LCD_MOVE_CURSOR_LEFT);
Lcd_Cmd(LCD_MOVE_CURSOR_LEFT);
Lcd_Cmd(LCD_MOVE_CURSOR_LEFT);
Lcd_Cmd(LCD_MOVE_CURSOR_LEFT);
Lcd_Cmd(LCD_MOVE_CURSOR_LEFT);
end;
kp :=0;
//--- Wait for key to be pressed
while kp =0 do
begin
//--- un-comment one of the keypad reading functions
kp := Keypad_Released();
IIkp := Keypad_Read();

end;

case kp of

4 :ts:="1%

8 1 ts:="2';

12 : ts:='3"

3 tsi='4

7 ts:='5'

11 : ts:='6"

2 ts=T

6 : ts:='8';

10 : ts:='9;

1 : begin
hei[kpp]:=0;
goto weightt;
end;

5 : ts:='0

9 : begin
hei[kpp]:=0;
goto windd,;
end;

end;

hei[cnt]:=ts;

Lcd_Chr_Cp(ts);
Vdelay _ms(200);

end:;
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until cnt=-1;
// wind bilgisi giriliyor
windd:
win:=" "
kpp:=0;
Lcd Cmd(LCD_CLEAR);
Lcd _Out(l, 1, 'Ruzgar: );
Lced_Out(2, 1, *Irtifa #OAT );
Lcd_Cmd(LCD_FIRST_ROW);
Lcd Cmd(LCD_MOVE_CURSOR_RIGHT):
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd Cmd(LCD_MOVE_CURSOR_RIGHT):
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd Cmd(LCD_MOVE_CURSOR_RIGHT):
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd Cmd(LCD_MOVE_CURSOR_RIGHT);
cnt:=-1;
repeat
begin
inc(cnt);
if kpp<cnt then kpp:=cnt;
if cnt=2 then
begin
cnt:=0;
Lcd_Cmd(LCD_MOVE_CURSOR_LEFT);
Lcd Cmd(LCD_MOVE_CURSOR_LEFT);
end;
kp :=0;
/--- Wait for key to be pressed
while kp =0 do
begin
//--- un-comment one of the keypad reading functions
kp := Keypad_Released();
Ilkp := Keypad_Read();

end;

case kp of

4 . ts:="1"
8 :ts:="2%
12 : ts:='3)
3 tsi='4n
7 ts:='5'
11 : ts:='6"
2 ts=T
6 : ts:='8';
10 : ts:='9'
1 : begin

win[kpp]:=0;
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goto heightt;

end;

5 ts:='0

9 : begin
win[kpp]:=0;
goto tempp;
end;

end;

win[cnt]:=ts;

Lcd_Chr_Cp(ts);
Vdelay _ms(200);

end;
until cnt=-1;
// sicaklik bilgisi giriliyor
tempp:
tem:="
kpp:=0;
Lcd_ Cmd(LCD_CLEAR);
Lcd Out(1, 1, 'OAT );
Lcd _Out(2, 1, *Irtifa #Hesap ");
Lcd_Cmd(LCD_FIRST_ROW);
Lcd_ Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_ Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_ Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_ Cmd(LCD_MOVE_CURSOR_RIGHT);
Lcd_Cmd(LCD_MOVE_CURSOR_RIGHT);
cnt:=-1;
repeat
begin
inc(cnt);
if kpp<cnt then kpp:=cnt;
if cnt=3 then
begin
cnt:=0;
Lcd_ Cmd(LCD_MOVE_CURSOR_LEFT);
Lcd_Cmd(LCD_MOVE_CURSOR_LEFT);
Lcd_ Cmd(LCD_MOVE_CURSOR_LEFT);
end,
turn:
kp :=0;
/--- Wait for key to be pressed
while kp = 0 do
begin
//--- un-comment one of the keypad reading functions
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kp := Keypad_Released();
I/kp = Keypad_Read();
end;

case kp of
4 : if cnt=0 then ts:='+' else ts:="1";
8 : if cnt=0 then ts:="-" else ts:="2";
12 : if cnt=0 then goto turn else ts:='3";
3 : if cnt=0 then goto turn else ts:='4";
7 . if cnt=0 then goto turn else ts:='5";
11 : if cnt=0 then goto turn else ts:='6";
2 . if cnt=0 then goto turn else ts:='7",;
6 : if cnt=0 then goto turn else ts:='8";
10 : if cnt=0 then goto turn else ts:='9";
1 : begin
tem[kpp]:=0;
goto windd;
end;
5 : if cnt=0 then goto turn else ts:='0";
. begin
tem[kpp]:=0;
goto calcc;
end;
end;

[{e]

tem[cnt]:=ts;
Lcd_Chr_Cp(ts);
Vdelay _ms(200);

end;

until cnt=-1;

calcc:

temm:=" '

if tem[0]="+" then

begin
temm[0]:=tem[1];
temm[1]:=tem[2];
temm][2]:=0;
temp:=StrTolnt(temm);
end

else

begin
temm[0]:=tem[0];
temm[1]:=tem[1];
temm[2]:=tem[2];
temm[3]:=0;
temp:=StrTolnt(temm);
end,
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weight:=StrTolnt(wei);
height:=StrTolnt(hei);
wind:=StrTolnt(win);

if (weight>19800) or (weight<9000) or (height>10000) or (height<0) or (temp>50) or
(temp<-50) or (wind>50) or (wind<0) then
begin
Lcd Out(l, 1, ' Parametreleri *);
Lcd Out(2, 1, "'Yanlis girdiniz!");
Vdelay_ms(1000);
goto weightt;
end;
end;
begin
Keypad_Init(PORTD);
Led_Init(PORTB);

//mmc init iglemi yapiliyor
PORTC :=0;
TRISC :=0;
Spi_Init_Advanced(Master OSC_div64, DATA SAMPLE_MIDDLE,
CLK_IDLE_LOW, LOW_2 HIGH);
if Mmc_Fat_Init(PORTC, 2) =0 then
begin
// yiiksek hizda reinitialize spi
Spi_Init_Advanced(Master_OSC_div16, DATA SAMPLE_MIDDLE,
CLK_IDLE_LOW, LOW_2 HIGH);
//start sinyali
PORTC := $F0;
end
else
begin
Lcd Out(l,1," Mmc ;
Lcd Out(2,1," Algilanamadi ‘);
Vdelay_ms(1000);
end;
//program basliyor
basla:
gir(we,he,wi,te);
I/A NOKTASI
hel:=ceil((he+100)/100)-1,;
wel:=ceil((we-10950)/50)-1;
tel:=(te+40);
hveri:=(((he1*(177*81))+(wel*81)+tel)*8);
11579
IntToStr(mmcaoku(579,hveri), Atxt);
IIFLYAWAY
if he>3000 then he2:=30 else he2:=ceil((he+100)/100)-1;
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we2:=ceil((we-12950)/50)-1;
hveri:=(((we2*31*81*41)+(he2*81*41)+(tel*41)+wi)*8)+296;
IntToStr(mmcaoku(23145,hveri), Ftxt);
/IMINROTOR

hveri:=(hel*(137*81));
hveri:=hveri+(we2*81);

hveri:=hveri+tel,

hveri:=hveri*8;

hveri:=hveri+32;
IntToStr(mmcaoku(243584,hveri)+22, Rixt);
IIMAXTAKEOFFWEIGHT

te2:=41-te,

hveri:=(((he1*81)+(te2-1))*8)+264;
IntToStr(mmcaoku(261096,hveri), MTtxt);
IITWINIGEHOVER
hveri:=(((he1*81)+(te2-1))*8)+72;
IntToStr(mmcaoku(261309,hveri), Tltxt);
[ITWINOGEHOVER
hveri:=(((he1*81)+(te2-1))*8)+296;
IntToStr(mmcaoku(261403,hveri), TOtxt);
IITWINRATE45 118953039
hveri:=(((he1*(177*81))+(wel*81)+tel)*8)+200;
IntToStr(mmcaoku(261734,hveri), TR4txt);
IITWINRATEVY 138221967
hveri:=(((hel*(177*81))+(wel*81)+tel)*8)+8;
IntToStr(mmcaoku(299369,hveri), TRYtxt);
/ITOEIGEHOVER 149806263
hveri:=(((he1*81)+(tel))*8)+304;
IntToStr(mmcaoku(321994,hveri), OOtxt);
IITOEOGEHOVER 149915127
hveri:=(((he1*81)+(tel))*8)+112;
IntToStr(mmcaoku(322207,hveri), Oltxt);
/[BTOERATE45 150023991
hveri:=(((hel*(177*81))+(wel*81)+tel)*8)+432;
IntToStr(mmcaoku(322419,hveri), OR4txt);
/IBTOERATEVY 169292919
hveri:=(((he1*(177*81))+(wel*81)+tel)*8)+240;
IntToStr(mmcaoku(360054,hveri), ORYtxt);

/IMENU
m:=1;
repeat

IF m=1 then
BEGIN
Lcd_Cmd(LCD_CLEAR);
Lcd_Out(1, 1, 'A NOKTASI :);
Lcd Out(l, 11, Atxt);
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Lcd_Out(2, 1, FLYAWAY );
Lcd Out(2, 11, Fixt);
END;

IF m=2 then

BEGIN

Lcd_ Cmd(LCD_CLEAR);

Lcd Out(l, 1, FLYAWAY );
Lcd Out(l, 11, Ftxt);

Lcd Out(2, 1, ' MINROTOR :Y;
Lcd Out(2, 11, Rtxt);

END;

IF m=3 then

BEGIN
Lcd_Cmd(LCD_CLEAR);

Led Out(l, 1, 'MINROTOR :9;
Lcd_Out(l, 11, Rtxt);

Led Out(2, 1, ' MAXTAKEOFF:";
Lcd_Out(2, 11, MTtxt);

END;

IF m=4 then

BEGIN
Lcd_Cmd(LCD_CLEAR);

Led Out(l, 1, ' MAXTAKEOFF:";
Lcd_Out(1, 11, MTtxt);

Led Out(2, 1, TWIGEHOVER:";
Lcd_Out(2, 11, Tltxt);

END;

IF m=5 then

BEGIN

Led Cmd(LCD_CLEAR);
Lcd_Out(1, 1, TWIGEHOVER:Y);
Lcd _Out(l, 11, Tltxt);

Lcd_Out(2, 1, TWOGEHOVER?);
Lcd _Out(2, 11, TOtxt);

END;

IF m=6 then

BEGIN

Lcd_Cmd(LCD_CLEAR);
Lcd_Out(1, 1, TWOGEHOVER?));
Lcd Out(l, 11, TOtxt);

Lcd _Out(2, 1, TWRATEA45 );
Lcd Out(2, 11, TR4txt);

END;

IF m=7 then

BEGIN
Lcd_Cmd(LCD_CLEAR);

Lcd _Out(1, 1, TWRATEA45S );
Lcd Out(l, 11, TR4txt);
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Led_Out(2, 1, TWRATEVY :);
Lcd Out(2, 11, TRYtxt);
END;

IF m=8 then
BEGIN
Lcd Cmd(LCD_CLEAR);
Led Out(l, 1, TWRATEVY :Y;
Led_Out(l, 11, TRYtxt);
Led_Out(2, 1, 'OEOGEHOVER:Y;
Lcd Out(2, 11, OOtxt);
END;

IF m=9 then
BEGIN
Lcd Cmd(LCD_CLEAR);
Led Out(l, 1, 'OEOGEHOVER:Y;
Lcd_Out(, 11, OOtxt);
Led Out(2, 1, 'OEIGEHOVER?);
Lcd_Out(2, 11, Oltxt);
END;

IF m=10 then
BEGIN
Lcd Cmd(LCD_CLEAR);
Led Out(l, 1, 'OEIGEHOVER:);
Lcd_Out(, 11, Oltxt);
Led Out(2, 1, 'OERATE4S :Y;
Lcd_Out(2, 11, OR4txt);
END;

IF m=11 then
BEGIN
Led Cmd(LCD_CLEAR);
Lcd_Out(1, 1, 'OERATEA4S :);
Lcd _Out(1, 11, OR4txt);
Lcd _Out(2, 1, 'OERATEVY Y);
Lcd_Out(2, 11, ORYtxt);
END;

k:=0;

//--- Wait for key to be pressed

while k =0 do

begin
//--- un-comment one of the keypad reading functions
k := Keypad_Released();
Ilkp := Keypad_Read();

end;

case k of
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1 :
begin
if m<1 then m:=2;
m:=m-1;
end;
5 : goto basla;
9 .
begin
if m>10 then m:=10;
m:=m+1;
end;
end;
Il

until k=4;

//mmc kapatiliyor
PORTC :=$0F;
Lcd_Cmd(LCD_CLEAR);

Lcd Out(2,1," KAPANDI );
end.
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6. SONUC

Bu tez caligmasinda, Hava Kuvvetlerinde Helikopter Pilotu olarak tecriibe ettigim
Onlenebilir bazi riskleri minimuma indirmeyi amagladim. Performans plani hazirlarken
degerlerin hassas bir sekilde hesaplanmasi gerektigini ve kesinlikle insan hatasina yer
verilmemesi gerektigini acgikga tecriibe etmistim. Bu da ancak yiiksek teknoloji
kullanilarak yapilabilir. El ile hesaplama gibi yontemler giiniimiizde gecerliligini
yitirmis ve yiiksek teknoloji ile dolu olan araglar i¢in yetersiz kalmaktadir. Yaptigim
calismada bilgisayar kullanarak bu performans grafiklerindeki kullanilan parametreler
icerisine alacak tiim olasiliklar1 hesaplatarak hazir bir veri tabani elde ettim.
Microislemci vasitas1 ile bu verilere ¢cok hizli bir sekilde ulasmay1 sagladim. Ileride
yapilacak caligmalarda yine ayni amag giidiilerek degisik yontemler de uygulanabilir.
Bu yontemlere yapay sinir aglari, egri uydurma yontemleri gibi 6rnekler verilebilir.

Bu calisma, tiim matematiksel grafik kullanan araglar i¢in pratik bir ¢éziim olabilir.
Yaptigim bu elektronik devre olduk¢a modiiler olup 1 giin icerisinde istenilen baska bir
amag¢ dogrultusunda programlanabilir. Ayni zamanda ileride gerekli izinler ucgan
platformlarin iireticilerinden alinabilirse, platformun kendisine bu elektronik devre
modiile edilebilir, bilgi girisi yapmaya gerek duymadan bilgiler platformun kendisinden
giincellenerek elde edilir duruma getirilebilir. Bu sayede bilgi girisine harcanacak
zaman ve dikkat de ugusa verilebilir.

Oncelikle ucus emniyeti icin diisiiniilen bu devre, Hava Kuvvetlerindeki tiim ugan
platformlarin ugus emniyetine katkida bulunmasi amaciyla yapilmistir. Fakat diger
Kuvvetlerde ve sivil sektdrde ugan platformlarda da kullanilabilir. Hatta aym tarzda
grafik kullanan yada grafik kullanmasada kompleks hesaplarin gerektigi her yerde bu
tiir taginabilir bir cihaz vasitasi ile islemler ¢cok kolay ve hatasiz yerine getirilebilir.
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