Jd A d Y R A \ a
ﬂ1§ﬂi$qﬂﬂﬂmﬂﬂ1ﬁﬂ§!!ﬁ$§$ﬂﬂﬁﬁﬂ? NIVUANHUATITIgNINUUHE

Tae

)
&O
-

=)

HIEYNBA 9
UY k'

nsauaNdaszisiluaiuniisvesnsAnmmunangaslsygrinenmansumiiadia
munadiamansuazmalulagasaumng
a a d
MAITINANFANS
U =) ) > =\ W Aa
TaunnIngnay N Inenasdalns
Umsanu 2550

a A Qd a A o a U A
AVANTVIVUNAINIA8 uvInenaefalng



Jd a d Y R d‘ \ a
msdszgnanginmansuazszuudii nsaAny NI IaIgIIN Uil

e

)
ao
-

=)

WeN¥n 9

Y Y a .&’ | J d! =< v a U A
miﬂummmzu!ﬂumuﬁmmmmiﬁnmmmianqmﬂ?tyt;ynﬂmmﬁmumummm
a a J =
ﬁﬁl]?‘lﬂﬂﬂ!ﬂﬂ'lﬁﬂ'i!!ﬁ%!ﬂﬂiﬂiﬁﬂﬁ]iﬂﬂ!ﬂﬂ
a a J
NNIBPINUAFAITAT
v A A [ a v A
UUNAING1a8 N"r‘i])ﬂﬂ1ﬁﬂﬁﬁﬂ1ﬂ§
WUmsAnm 2550

d
AvansveslaunaInegnas NviMInenaadailng



AN APPLICATION OF MATHEMATICS AND EMBEDDED SYSTEM: A CASE STUDY OF

A TENNIS BALL SERVING MACHINE

By

Puchit Puchumni

An Independent Study Submitted in Partial Fulfillment of the Requirements for the Degree
MASTER OF SCIENCE
Department of Mathematics
Graduate School
SILPAKORN UNIVERSITY

2007



Y Aa A [ a v A vaq Y FY Y a A 4
TunaIneas umIneaedaling @HM@iﬂﬂ?iﬂHﬂ??@ﬁﬁgliﬂﬂ “ﬂ"liﬂigfgﬂﬂ

a o o W == A ] a a o A [l &
AAMAansLa sz UV NIUANHUATIITIQANUUN” iavo lag Uy N1 WuaIunig

[ a a v a a a 4
ﬁummiﬁﬂym11114aﬂqmﬂmumun’mmmﬁmum‘ummm MvMadlarmansuazng 1ulag
asaUNe

4 aAana v A [
(FOIMANTINTY AT.ATHY YULANNT)
AMUANUNAING IR
U LTI K A

I (= ] Y a
E]'ﬁ]'lile‘]Jiﬂ]&l'lﬂ'liﬂuﬂ'J'lﬂﬁﬁg

9 LY 4 Y] a 4
E\!‘H’Jﬂﬁ1ﬁ§li'ﬁ]ﬁﬁluuﬂuﬂﬁ Iﬁﬂﬂﬁ/ﬁ/‘lﬁl

AULAITUMIATIVTDUMIAUANDATE

.................................................... UseHmnIsums
4 1
(509F18N519150 A5, TUANA 0gIULA)

............ Jevoiseneeeneeneneeed e

.................................................... NITUNIT
1 -4 a J
(Aemans1913d as.lsdl dansel)

............ Joveeeneeneeneed e,

.................................................... NITUNIS
] LY 4 [ a .
(é’mamammﬁﬂuumuﬂa Tapamng)

............ TS URUNSY SO



47308304: enuMasamansuazmnalulagasauma

Mdfy :1nT09 dagn o Tl szuDaueINailed?

2% giil : mIlszgndaalamaasiagsyuuild nsdidnyunsosdsgrimuile

s (= ] Y a v Jd w a s B
@1%1587]‘]J5ﬂ1&]']ﬂ”|5ﬂ1!ﬂ3"|@ﬁ5$ WA HUNUHT I@]ﬂﬂWIWEJ. 117 iUN.

Y ) 1
miduadaszaiuiiaueitmsaiiunTesdsgnimuilanaiuisodignedia
o vAa 1 [ o va 1 9 A 1% dy 1 Y A A
E]G]IH?JG] ﬂ'liﬁ'\i@lﬂ@Eﬂ\i’[‘JGII"L!il@Lﬂuﬂ@muﬂlﬂlliﬂﬂl'ﬁ]imi@iﬁ]ﬂiu !,!.ﬁgi)lﬂmusll@ﬂﬁﬂﬂﬂﬂﬂ'lﬁ
1 ' o o Y o v Yya g v o a
LL‘U\?E‘]JLL‘U‘UﬂWiﬁ\TQﬂ?ﬂWiUQlﬂU 33¢a1 ITAVHLTUAY 58@‘1J‘V]’Julﬂ HagIeAUDITN
A A, v S A o o 7 S dw !
Lﬂ'ifNiJ'E'JuﬂNWHﬂ’JﬂG]SfJV‘IG]LL’JTVIQﬂl?j\‘l@]?cluhlﬂiﬂiﬂ@hﬂﬂﬁﬂlﬁﬂi %‘waimamﬂa"lﬂ LBU
o ’q ¥ a ¥ vy & 9 g o T 9 Y (1 A A A
muamaﬂmﬂu”lﬂmwm QYIFIY LayIVIT UYUAD Llagﬁﬁﬁlﬁﬂﬁﬂﬂgﬂﬂﬂﬂ IATONUDU
1 Y =2 o 9 o A A dy Y Y a a
awnsoasgnla lnage 18 mas e Idawnsoiuaieied I 1Fan I8 luauumuiiaass

=2 Y A 1 A Ao 9 o o AA =\ Aa A
%QL‘]JL!@]‘L!LL“]JUﬂl’t’)\i!ﬂiﬂﬂﬁﬁgﬂ!ﬂuuﬁﬂﬂNWUﬂ'Jﬂi%‘U‘UﬁiJ’t‘Nﬂﬁﬂﬁﬂ?ﬂﬂl!ﬁ%ﬂﬂi%ﬁﬂ‘ﬁﬂ??‘l

% a [

a a J a a v a

MAIPIAUAFMTNT wN@INeae uriIINeaeAalng ?JﬂWﬁﬁﬂ‘HW 2550
-

DIYHDED U FNH Lttt ettt st e st e e e e et

A A A (= Y Y a
a1ﬂl]@“lfﬂ@’]’ﬂ’lﬁﬂﬂﬂiﬂ]&l’]ﬂ']ﬁﬂl‘lﬂ'naﬁﬁg .........................................................................



47308304: MAJOR: MATHEMATICS AND INFORMATION TECHNOLOGY

KEY WORD: MACHINE BALL SERVING ATOMATIC EMBEDDED SYSTEM
PUCHIT PUCHUMNI: AN APPLICATION OF MATHEMATICS AND

EMBEDDED SYSTEM: A CASE STUDY OF A TENNISBALL SERVING MACHINE .

AN INDEPENDENT STUDY ADVISOR: ASST. PROF. NUNNAPAD TOADITHEP. 117 pp.

This Independent Study aimed to build the tennis ball serving machine which can serve
the ball automatically. The automatic serving is the first outstanding of this machine and the
second one is having 3 levels of serving pattern: beginner, middler and expert.

This machine is controlled by software which is embedded in the microcontroller. The
software command the part of mechanics in machine to work, such as the motor to move ahead,
turn left, turn right, spin and drop the ball. This machine can project the ball for 18 meters long
and it can be used in a real tennis court. It is a prototype of the tennis ball serving machine which

worked with embedded system.

Department of Mathematics Graduate School, Silpakorn University ~ Academic Year 2007
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Key Features
. I™M
PICmicro Mid-Range PIC16F877
Reference Maual (DS33023)
Operating Frequency DC - 20 MHz
POR, BOR
RESETS (and Delays)
(PWRT, OST)
FLASH Program Memory
8K
(14-bit words)
Data memory (bytes) 368
EEPROM Data Memory 256
Interrupts 14
1/0O Ports Ports A, B,C,D,E
Timers 3
Capture/Compare/PWM Modules 2
Serial Communications MSSP, USART
Parallel Communications PSP
10-bit Analog-to-Digital Module 8 input channels
Instruction Set 35 instructions
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- 1% Adaptor 16VDC
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- CLCD 14PIN Wosad145use LCD (4 Bit Data)

3 1 4 dgl
- EEPROM @413 #2432 'l
- 12C IN/OUT 15/1 IC venewese /O #PCF8574AP

- KBI/IO 10 Pin 15000 Y Keyboard YECAE BN Input/Output Port
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- Mini Speaker/Buzzer
v v 1
- PWMI 92n0d 511991 Capture/Compare/PWM @314
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pause 200

gosub moter off
pause 100

goto beginl

gosub moter_off
pause 100

gosub stand

gosub fire off
pause 100

gosub moter_down
pause 400

gosub moter off
pause 100

goto beginl
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- gafdargan IR INUYe NN 19 2 A1 NntugumsIue Insonga

stand:

low mora
low morb
low moren
low mola
low molb
low molen
pause 300

Return

55



9
) Jd v @

- YAATINTNINIUVDINBIADT NG 2 A7 ﬁmuqumﬁuﬁaiﬁ’m%ﬂﬂﬁmwﬁﬁ
forward:
high mora
low morb
high moren
high mola
low molb
high molen
pause 300
Return
- "Igﬂmé’ﬁﬂﬁﬁNWwU’ENiJEJ!GIfJ‘;ﬁQ 287 ﬁﬂ’mﬂnmﬁuﬁ@iﬁ’mémaﬂwﬁﬂ
backward:
low mora
high morb
high moren
low mola
high molb
high molen
pause 300

Return

k4
o Y v A

- YARTINITNINUVBINBIABT N 2 A7 wa“lﬁ’smﬁym”lﬂmwm(mu"lﬂmwm)
turn_right:
high mora
low morb
high moren
low mola
high moib

high molen



pause 300
Return
- Glgﬂﬁwf‘hmiﬁwmmamamaﬂfq 207
turn_left:
low mora
high morb
high moren
high mola
low moib
high molen
pause 300
Return
- "Igﬂmé’ﬁﬂﬁﬁNWwU’ENiJEJ!GIfJ‘;ﬁQ 287
fire_on:
low mmra
high mmrb
hpwm 1,225,1000
low mmla
high mmlb
hpwm 2,225,1000
pause 300
Return
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- YAAITIMEYANITNINIUVDINDIND TN
fire off:
low mmra
low mmrb
hpwm 1,200,1000
pause 300

low mmla

low mmlb

A

1 42
o ldsomen lunedne (myu ldnedne)
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hpwm 2,75,1000
pause 3000
Return
- Glgﬂﬁwf‘hmi‘v‘imwum11amaf‘ﬁmﬁﬂ%’ummms@ﬂﬁ’gﬁmfu
moter up:
high muda
low mudb
high muden
pause 300
Return
- ﬂgﬂﬁﬁ%ﬂﬂﬁﬁN11!GU’e)\111’EJmE]{ﬁ1ﬂ1iﬂ§lﬂ6\‘]ﬁ1ﬂﬁ§ﬂﬁ}ﬁmﬂ
moter_down:
low muda
high mudb
high muden
pause 300

Return
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- gARTINY
moter_off:

low muda

low mudb

low muden

pause 300

Return
- gafdamsthauvesenes Iimsddesgnmuiiadigszuus

soli_on:

high mosa

low mosb

high mosen
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pause 300

Return
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Q q

- YA
soli_off:
low mosa
low mosb
low mosen

pause 300 Return
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31 59 1nT0IAITU SAMSP - 4
‘ﬁm :Robot Tennis Ball Machine [Online]. Accessed 9 August 2007.

http://www.samsports.com.au/iSAM-Model-1-Portable-Tennis-Ball-Machine-p-67.html

31 60 1nT09E95U SAM-COACH

fi1 : Robot Tennis Ball Machine [Online]. Accessed 9 August 2007.

http://www.samsports.com.au/SAM-Coach-Tennis-Ball-Machine-p-16142.html
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31 61 1nT0IAITU SAM Robot

fi1 : Robot Tennis Ball Machine [Online]. Accessed 9 August 2007.

http://www.samsports.com.au/Big-SAM-Robot-Tennis-Ball-Machine-p-16148.html
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TaseafrnuanilasnssuveslulnsaouInsames aszga PIC

MICROCHIP

PIC16F87X

28/40-pin 8-Bit CMOS FLASH Microcontrollers

Devices Included in this Data Sheet:

+ PIC16F873
+ PIC16F874

+ PIC16F&76
+ PIC16F877

Microcontroller Core Features:

High-performance RISC CPU
Only 35 single word instructions to learn

All single cycle instructions except for program
branches which are fwo cycle

Operating speed: DC - 20 MHz clock input
DC - 200 ns instruction cycle

Up to 8K x 14 words of FLASH Program Memary,
Up to 368 x 8 bytes of Data Memory (RAM)

Up to 256 x 8 bytes of EEPROM data memory
Pinout compatible to the PIC16CT73B/T4B/T6/77
Interrupt capability (up to 14 sources)

Eight level deep hardware stack

Direct, indirect and relative addressing modes
Power-on Reset (FOR)

Power-up Timer (FPWRT) and

Oscillator Start-up Timer (OST)

Watchdog Timer (WDT) with its own on-chip RC
oscillator for reliable operation

Programmable code-protection
Power saving SLEEP mode
Selectable oscillator options

Low-power, high-speed CMOS FLASH/EEFROM
technology

Fully static design

In-Circuit Serial Programming™ (ICSF) via two
pins

Single 5V In-Circuit Serial Programming capability
In-Circuit Debugging via two pins

Processor read/write access to program memory
Wide operating voltage range: 2.0V to 5.5V
High Sink/Source Current: 25 mA

Commercial and Industrial temperature ranges
Low-power consumption:

- <2 mA typical @ 5V, 4 MHz

- 20 pA typical @ 3V, 32 kHz

- <1 uA typical standby current

Pin Diagram

PDIP
WMCLRVerTHY —= [] 1 &/] 40 [1 =— RB7/PGD
RANVAND =—a [ 2 38 [] =—= REEFPGC
RAVANT - []3 38 [] =—a RBS
RAZIANZIREF- =— [] 4 37 [] =—» RB4
RAANIVREF+ =—m [ 5 36 [] =—= RE2PGM
RASTOCK! =—a [] & 5[] == REZ
7 < 34 [] =—w RB1
! ] ~ 32 [] =—= RBOINT
REAWRIANG =—= [] @ QD @ e=— v
REZ/CS/ANT =—= [ 10 : 31 [] -—— wss
VoD — [ 11 B s [d=— momRee7
[ puu—— 0 28 []=— RDGPSPE
OSCHCLKIN —a [ 12 T 28 []=—= ROSFSPE
OSCUCLKOUT a—— [ 14 o 27 [] =—» RD4IPSP4
RCOT10SOTICK] w—a [] 15 o 28 [] =—= RCTRX/DT
RCUTIOSICCPZ = [ 18 25 [] == RCETHCK
RCZCCPY =—e [ 17 24 [] =—= RCHED0
RCASCKISCL =— [ 18 23 [] =—= RC4/SDISDA
RDOPEPD —-— [ 15 22 [] =—= RD3FSP2
RO1/PSP1 =+—e [ 20 21 [] +—= ROZFSFZ

Peripheral Features:

Timer0: 8-bit timer/counter with 8-bit prescaler
Timer1: 16-bit timer/counter with prescaler,

can be incremented during sleep via external
crystal/clock

Timer2: 8-bit timer/counter with 8-bit period
register, prescaler and postscaler

Two Capture, Compare, PWM modules

- Capture is 16-bit, max. resolution is 12.5 ns

- Compare is 16-bit, max. resolution is 200 ns

- PWM max. resolution is 10-bit

10-bit multi-channel Analog-to-Digital converter
Synchronous Serial Port (S5F) with spr™ (Master
Mode) and I2C™ (Master/Slave)

Universal Synchronous Asynchronous Receiver
Transmitter (USART/SCI) with 9-bit address
detection

Parallel Slave Port (PSP) 8-bits wide, with
external RD, WR and CS5 controls (40/44-pin only)

Brown-out detection circuitry for
Brown-out Reset (BOR)
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Pin Diagrams

DIP, SQIC
—
WMCLRNERTHY— []®1 g 28] =—= RBT/PGD
RADAND ==L 2 27[] = RBAPGC
RANANT=—=L] 3 - 26[J = RB5
RAZANZIVReF-=—[] 4 ~ 25[] = RB4
RAIANINVRer+=—L[] 5 -y 24[] = RB3/PGM
RAMTOCKI =— L] 6 = 23[] = RB2
RASIANASS =[] 7 i 22[] = RB1
vss—=[] 8 © 21[ ] = RBOANT
osClCLKN—L] 9 O 20[] =— von
OSC2UCLKOUT =—L] 10 - 19[J -— Vss
RCOT10SOMACK] =—= [ 11 18] =— RCT/RX/DT
RCATi0SICCP2 =—=[]12 17[] = RCHITXICK
RC2CCPT == [13 16[] =—= RCS/SD0
RCISCKISCL =—= [ 14 15[ =— RC4/SDIISDA
T =
=
z=
eI Rl = oo
£2220 o8
PLCC ﬁﬁi?adﬁﬁ%é%u
rrrrv[Ezrrowor
OOOO0OOOOrmm
RA4TOCK] CETONTIRESR
39
RASIANASE <o H : D
REORD/ANS =4 370] —e
REVWRIANE <[] 1g &0 ~—=
REZCSANT +—~H41  PIC16F877 50—
vee —=H12  pic1ers7a HHT
== —[]43 330 =
OSCICLKIN [ 13 320 -
OSC2ICLKOUT =[] 15 310 e
Rcumosomchn« ~— 015 300 <~—»
17 20+~
CERLNOI 8RS
g IRERRRRIRS!
&
o a )
& [T N SO =N xO
SolPeERead BORGBEHaE 2T
= ODNHBHOO 0 Qe sie
CEWOLOLLLO0E FHOSTAADG 5
BHE S e S c;“@?EEED@?xE@
OOUOO00OLU0Y - 3 EsTr
QFP FEFrFEFrEEhE = E % Bf
I I 1 0
P ¢
=N OO 00T
CF S S R 00 0% 00 0 o m
RC7/RX/DT =—=CIH 1 cefiamm] NG
RD4/PSP4 =—+IT 2 32 =— RCOTI0SOITICK
RD5/PSP5 =10 3 31— 0SCCLKOUT
RDE/PSPE =+ CIH 4 30[I=— OSC1/CLKIN
RDTIPSP7 =—=CIH 5 PIC16F877 29T -— Vss
Vss —*UIH6  PIC16F874  ohoa . w2l ==
Vpp —+CIO 7 27~ RE2ANTICS
RBO/INT ==t & 2600 =— RE1/ANGWR
RB1 =—CI 9 25T 0= RED/ANGRD
RB2 == 10 4T =  RASANATS
RBIPGM ~—CIH 115\1‘” SRR ERR Ed23::1:--—» RAATOCK]
VOFLOD Zox i
ZPeppezIiE
el &
2E-2E32
i L=
8] &R
= g

RBI/PGM
RB2

RBE1
RBO/INT
VoD

Vss
RD7/PSP7
RDE/PSPE
RD&/PSPS
RD4/PSP4
RCT/RX/DT
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Key Features
PICmicro™ Mid-Range Reference PIC16F873 PIC16F874 PIC16F876 PIC16F877
Manual (DS33023)
Operating Frequency DC - 20 MHz DC - 20 MHz DC - 20 MHz DC - 20 MHz
Resets (and Delays) POR, BOR POR, BOR POR, BOR POR, BOR
(PWRT, OST) (PWRT, OST) (PWRT, OST) (PWRT, OST)

FLASH Frogram Memory 4K 4K 8K 8K
(14-bit words)
Data Memory (bytes) 192 192 368 368
EEPROM Data Memory 128 128 258 256
Interrupts 13 14 13 14
/0 Ports Ports AB.C Parts A,B,C,DE Parts AB,C Ports A,B,C,.D.E
Timers 3 3 3 3
Capture/Compare/FWM modules 2 2 2 2
Serial Communications MSSPF, USART | MSSPF, USART | MSSF USART | MSSPF USART
Farallel Communications — PSP — FSPF
10-bit Analog-to-Digital Module 5 input channels | 8 input channels | 5 input channels | 8 input channels
Instruction Set 35 Instructions 35 Instructions 35 Instructions 35 Instructions

PIC16F877 BLOCKDIAGRAM
Device Program Data Memory Data
FLASH EEPROM
PIC16F873 4K 192 Bytes 128 Bytes
PIC16F876 8K 368 Bytes 256 Bytes
13 Databus 8 PORTA
q:l Program Counter |-
FLASH 7Y Il |
Program A 4
Memaory -' | I
8 Level Stack I}:-:"I [ =
{13-bit) Registers =
ot
Program 14 i
Bus RAM Addr (1) 9r 9 PORTB
Instruction reg - :'-mdr MUJ_(.__ ::
Direct Addr 7 ” [ Indirect 4
e
[
||
5 —-| STATUS reg = FoRTe
7 1
e
Power-up ]
v, Tirmer |
Instruction ) Oscillator |—]
Decode & =~ | Start-up Timer o)
Coritrol Power-on —
Reset
- Timing P Watc
E= Generation |~ vahlgﬂg
OSCHUCLKIN Brown-out
OSC2CLKOUT Reset
In-Circuit
Debugger
Low-Voltage
Programming
MCLR Voo, Vss
Timer0 Timer1 Timer2 10-bit AD
| [ [
I , 1 il
Data EEPROM Synchronous
CCP1,2 Sarial Port USART

RADAND
RA1/AN1
RA2IAN2/VREF-
RAJANINRsF+
RAATOCKI
RAS/AN4/SS

RBOMINT
RB1

RB2
RB3/PGM
RB4

RBS
RB&PGC
RB7/PGD

RCO/T10SOIMICKI
RC1/T10SI/CCP2
RC2/CCP1
RC3/SCK/SCL
RC4/SDIF'SDA
RC5/SDO
RCE/TXICK
RCT/IRX/DT
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Device Program Data Memory Data
FLASH EEPROM
PIC16F874 4K 192 Bytes 128 Bytes
PIC16F87T7 8K 368 Bytes 256 Bytes
13 . Data Bus 8 PORTA
FLASH -x;=| Pragran'.i:Counuer }\ Jl 1R
Program 1 \/ 4]
Memory / RAM 4
8 Level Stack Fie 4
(13-hit) Registers +—
Program 7
Bus RAM Addr (1) j ] PORTB
Instruction reg ]
I Direct Addr 7 || g Jf et .
s - l -
T
— | STATUS reg | 3
8 | STATUS reg | FORTC
S =
Power-up ]
Timer 1.
Instruction Oscillator |
Decode & [—={ | Start-up Timer »
Control Power-on
Reset
. Timing e Watc
K= ceneration [+ ﬂn]he(.-jrog
OSC1/CLKIN Brown-out
OSC2ICLKOUT Reset <=
In-Circuit
Debugger
Low-\Voltage
Pragramming Parallel Slave Port | PORTE
é é ‘ﬂl—ﬁg
4—D
MCLR Voo, Vss '"—"E
Timer0 Timer1 Timer2 10-bit AD
£ M / /
il i i q
I} 1 I )
Data EEPROM CCP12 Sgne:r:‘r;rlcg&s USART

RADVAND
RA1/AN1
RA/ANZVREF-
RAJANINVREF+
RAAITOCKI
RASIANG/SS

RBO/INT
RB1

RB2
RB3/PGM
RB4

RB5
RB&/PGC
RBT/PGD

RCO/T10SOMTICKI
RC1/T10SICCP2
RC2/CCP1
RC3/SCK/SCL
RC4/SDISDA
RC5/8DO
RCE/MX/CK
RCT/RX/IDT

RD7/PSPT:RDOPSFO

REOQVANS/RD
RE1/ANGWR
RE2/ANTICS
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Date 1 23/2/2007
Version 1 1.0
Notes

Name : MATH-IT 3.BAS

Author : [select VIEW...EDITOR OPTIONS]

Notice : Copyright (c) 2007 [select VIEW...EDITOR OPTIONS]
: All Rights Reserved

mola var PORTB.0
molb VAR PORTB.1
molen VAR PORTB.2
mora var PORTB.3
morb var PORTB.4
moren VAR PORTB.5
mmra var PORTC.0
mmrb var PORTC.3
mmren VAr PORTC.1
mmla var PORTC.4
mmlb var PORTC.5
mmlen var PORTC.2
muda var PORTD.0
mudb var PORTD.1
muden var PORTD.2
mosa var PORTD.3
mosb var PORTD.4
mosen VAR PORTD.5
start VAR PORTA.O
sto VAR PORTA.1

lo VAR PORTA.2
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mi VAR PORTA.3
hi VAR PORTA.4
go VAR PORTA.5

adconl = 7

TRISA = %I11111111
TRISB = %00000000
TRISC = %00000000
TRISD = %00000000
begin:

gosub stand
pause 500
if start = 1 then begin
pause 50
if start = 0 then beginl
pause 300

beginl:
iflo=0 then loop
ifmi =0 then loopl
ifhi=0 then loop2
if go=0 then gol
if sto = 0 then stopp
goto beginl

loop:
gosub stand
pause 500
gosub forward 'forward 3 m
if sto = 0 then stopp
gosub fire
gosub stand

pause 2000
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gosub turn_left

if sto =0 then stopp
pause 500

gosub stand

gosub fire

pause 3000 " loop 1
gosub turn_right

if sto = 0 then stopp
pause 480

gosub stand

gosub fire

pause 3000

gosub turn_right

if sto = 0 then stopp
pause 500

gosub stand

gosub fire

pause 3000

gosub turn_left

if sto =0 then stopp
pause 550

gosub stand

gosub fire

pause 3000

gosub backward

if sto = 0 then stopp
pause 10000 '
gosub stand

goto beginl
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loop1:
gosub stand
pause 500
gosub forward ' forward 3 m
if sto = 0 then stopp
gosub fire
pause 500
gosub stand
pause 2000
gosub turn_left
if sto = 0 then stopp
pause 700
gosub stand
gosub fire
pause 3000 " loop 1
gosub turn_right
if sto =0 then stopp
pause 680
gosub stand
gosub fire
pause 3000
gosub turn_right
if sto = 0 then stopp
pause 700
gosub stand
gosub fire
pause 3000
gosub turn_left
if sto = 0 then stopp

pause 680
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gosub stand

gosub fire

pause 3000

gosub backward

if sto = 0 then stopp

pause 10000 '

gosub stand

goto beginl
loop2:

gosub stand

pause 500

gosub forward 'forward 3 m

if sto = 0 then stopp

pause 4000

gosub stand

gosub fire

pause 2000

gosub turn_left

if sto =0 then stopp

pause 500

gosub stand

pause 1500 " loop 1

gosub forward

if sto = 0 then stopp

pause 4000

gosub stand

pause 1500

gosub turn_right

if sto = 0 then stopp

pause 500



gosub stand

gosub fire

pause 1000

gosub turn_right

if sto = 0 then stopp
pause 300

gosub stand

gosub fire

pause 1000

gosub turn_left

if sto = 0 then stopp
pause 300

gosub stand

gosub fire

pause 1000

gosub turn_right

if sto =0 then stopp
pause 500

gosub stand

pause 1000

gosub forward

if sto = 0 then stopp
pause 8000

gosub stand

pause 1000

gosub turn_left

if sto = 0 then stopp
pause 500

gosub stand

pause 1000
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gosub fire
pause 1000
gosub turn_left
if sto = 0 then stopp
pause 300
gosub stand
gosub fire
pause 1000
gosub turn_right
if sto = 0 then stopp
pause 280
gosub stand
pause 1000
gosub backward
if sto = 0 then stopp
pause 8000 '
gosub stand
goto beginl
fire:
if sto =0 then stopp
gosub moter_up
pause 200
gosub moter_off
if sto =0 then stoppl
pause 200
gosub fire on
if sto = 0 then stoppl
pause 100
gosub soli_on

if sto = 0 then stoppl



pause 1000

gosub soli_off

if sto =0 then stoppl
pause 100

gosub moter_up
pause 200

gosub moter_off

if sto = 0 then stopp2
pause 100

gosub soli_on

if sto = 0 then stopp2
pause 1000

gosub soli_off

if sto = 0 then stopp2
pause 100

gosub soli_on

if sto =0 then stopp2
pause 1000

gosub soli_off

if sto =0 then stopp2
pause 100

gosub fire off

if sto =0 then stopp2
pause 100

gosub moter_down
pause 600

gosub moter_off

return
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gol:

stopp:

stoppl1:

stopp2:

pause 100

gosub forward

if sto = 0 then stopp

goto gol

pause 100
gosub stand
gosub fire off
pause 500

goto beginl

gosub moter_off
pause 100

gosub stand

gosub fire off
pause 100

gosub moter _down
pause 200

gosub moter_off
pause 100

goto beginl

gosub moter_off
pause 100

gosub stand

gosub fire off
pause 100

gosub moter_down

pause 400
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stand:

gosub moter_off
pause 100

goto beginl

Low mora
Low morb
low moren
low mola
low molb
low molen
pause 300

Return

forward:

high mora
low morb
high moren
high mola
low molb
high molen
pause 300

Return

backward:

low mora
high morb
high moren
low mola
high molb
high molen
pause 300

Return
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turn_right:

high mora
low morb
high moren
low mola
high molb
high molen
pause 300

Return

turn_left:

fire_on:

low mora
high morb
high moren
High mola
low molb
high molen
pause 300

Return

low mmra

high mmrb

'high mmren
hpwm 1,225,1000
low mmla

high mmlb
hpwm 2,225,1000
'high mmlen
pause 300

Return
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fire off:

low mmra
low mmrb

'low mmren

hpwm 1,200,1000

pause 300
low mmla

low mmlb

hpwm 2,75,1000

'low mmlen
pause 3000

Return

moter_up:

high muda
low mudb
high muden
pause 300

Return

moter_down:

low muda
high mudb
high muden
pause 300

Return

moter_off:

low muda
low mudb
low muden
pause 300

Return
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soli_on:
high mosa
low mosb
high mosen
pause 300
Return
soli_off:
low mosa
low mosb
low mosen
pause 300

Return
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