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ABSTRACT

Robot, the one of equipment is more efficiently than human, become popular at this time.
Articulated Robot is chosen to be a case study. Begin we had chosen the model and analysis the
kinematics of robot then made the control program by Visual Basic 6.0 to control robot for the

advance application.
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2.2.3 YHEUALUUNIINAN (Spherical Robots)
1 o Py ‘3 1 ~ . '3

qu‘umﬂuuuﬁﬂizmmuﬂszﬂﬂwmm%ﬂmmuﬂm‘u (Revolute joint) 91U 2
9 ¥ 1 4 4
Fu unzdoronuunSamAn (Prsmatic joint) 80 1 ¥4 Aeuusunatszianiitalsweiuuuy
RRP gf100191ug1# 2.3

, s g o 4 v : L

HuoualiznnidveuuaveIn I InuANNWINANLULNTINTEUON (Cylindrical

1 d

Robot) uazszauaNumwallunsnalmindesniuuunsenszuen mizndeds 2 diu

¥ ] 1 ]
uspiudiudufivh lvifemsefouiiuuuvyy

4 = ] 4
310 2.3 wilpvosrusuduuunIINay

2.2.4 {HEUANUUL S AgIAAUMINOY (Horizontal Articulated Robot)
v o dw 9 v -~y F— o ‘:
wunvesusuAalszanitlizneuIndedonuy 19gn (Revolute joint) $14M 2 Fu
k4 9
naziidodsuuunIaw@n (Prsmatic joint) Bf 1 Fu TWHveIVUNNlIZINVTiAD RRP g
Ao lugii 24
° ] dw ' o 1 Jd
voulwan s mvsvujueualsziniiszununiveuuanstiauvesusua
[ =1 I - [ el R
HULNIINAN (Spherical Robot) uAvziivouuamMInInMAn3 A wmuun iAoy (Cartesian
Robot) UAZLUUNTINTZUBN (Cylindrical Robot)
¥ J A 9 o o A =] A P
Wususlszimillidulizreuvesmsiauifisifiesniniimanaeuiiy

» ¥
Wuasailunuadsluununs 3 unu

311 2.4 waRadnuRTUsURLLUDIAgAULINDY



4 da o
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¥ ) v
TaTuRidflvadug osninmaing lillgeantansadunnigu dulunismyuuasnis
P ° " g a o o & Y a ¢ 2 o o o
doudaumuataluisddy  Aniulumsadhaneios  Sanasledunouvesdanossums

NYUHETY

2.3.3 WN@ Link (Link Coordinates)

&18ndda usunaysEneudis Link nawq sunndeureiudlvdode lav
qﬂﬂssz'{“luﬁ’ﬁaﬁ 40 m3fmualnsaRARMULIARE Link 1AM mauRTsIY
(arm equation) Fuarasmsinfouiiues Link vouyuna Taotuusnezinumsiimesildy

A159DNLLLA I UNANDY

2.3.3.1 Kinematics Parameters
o ' @ a o 1 1w
AMAUIATMINYUTUNUDTYDS Link ﬁﬂgﬂﬂﬂu AUITOLAAIA 2 joint parameters

aaaaalunmi 2.9

Jointk
Link k
T 1%
d“ i zk-d.
I . k1l
Link &1 A ¥
6
xh.d.

UM 2.9 yudono & uazszuzdonn d

£y Ll 3 . ar N = -=; :; s ¥ = =1
11031 Y60 k 1FOU Link k-1 AU Link k Wis1fimeifinuaiudens k gnieuiioy
r k-1 A 1 @ P a’ 1 J
funnu z*' Feegluuuudaiuunuve k joint parameter f2u5nI3un31 yudode (oint angle)
. <4 ﬂ k1 e tlsv k-1 or kK .. @
. 8, ¥utumsnyusouuny z° e luny X vuufuunu X joint parameters AIN@A04

~ v 3 1 - . 4 4 - d - @
iSundn szuzdode (joint distance) ; d, Fudumsidouauud 25 weldunu X' dadu
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¥ )
unu X° Antu 6, Aemsnyuseuunudens k uay d, Aemsidoullawunuvesdede k
a 1 9/ s o A A o A ] ::i & J ]
Taoamln@ uAazdoesll joint parameters Aanilalimnsiuaslidnauldoundadld daduey

furiinvestonanauaasluaisis 2.1

m}N‘l"‘l 2.1 Kinematic Parameters

Arm parameter Symbel Rovolute Joint (R) Prismatic Joint (P)
Joint angle g Variable Fixed
Joint distance d Fixed Fixed
Link Length a Fixed Variable
Link twist angle a Fixed Fixed

Joroazegsznig Link 2 SufiegAady lumendusudell Link nilssudlegsznia
fodeessy  mumiwazmsmyudniuivewnuvesfereniasidunantiddn  Link
parameters mﬂmwﬁ 2.10 Link parameter ALsAISENI 1774070 Link (Link length) ; a, "AN
Sunsdousumisllaumun x5 Weliunu 2 daunu 2* ung Link parameter §71709
Foni yuiia Link (Link twist angle) @, Fudumsmyusey X* weldunu 2 vy

VA

Joint k+1

[/_ iy

a- / Linkk ﬁ——f }{I"

zk-l.

k

Joint k

1 2.10 anueueyuiinves Link

2.3.3.2 Normal, Sliding and Approach Vectors

Tunrsdmualassadefitaasuu Link vosuvuna n uny szdoaldnimauladiy
a o . ¥ ] y Y
Wiy Link gamesailuiniesile wio End-effectors minyuveuniosdoannsauansly

oo a4 — [y o
AN idomaindnsmygu R=§' 2 P} Taoit 3 aeduives R deandoariy
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Normal, Sliding and Approach Vectors ﬁ'«mm“lugﬂﬁ 2,11 Approach Vectors; r E)glolmlu’.l
a oW 4 Y - . 2 & o
WHINUADUNUNYUINT DINDLDZFDONIINYD Sliding Vectors; 7 ” AININAL Approach Vectors
) ¥
wazegluuwuReafuunuila-Daveuniosle Normal Vectors; r' fInInfiuszuiuved

R A o Y o = -
Approach Vectors 1a% Sliding Vectors N 17N Insanfiaunuamungiioun

Normal Vector

1
f‘;

7

Wrist p

v

2
4

Sliding Vector
gﬂ‘ﬁ 2.11 Normal, Sliding and Approach Vectors U993 End-effectors

2.3.3.3 The Denavit-Hartenberg (D-H) Representation
a9 X ] , A o ar
hitdmua lnssfisaninmungiiovasuuisas Link vewwuna dalddmiy
mstwlouRnanaganfudswaindowlounnalalufitive 4x4 Taold L il Tnsedina

ayla1u Link k tile

L, = {X,Y2"} ; 0<k<n 2.7)

o = . Y g
90NDI 5 (D-H) Representation waraa laeail

]
=

o ¥ = E1 S A4 A

0. MmuanuILvYeIdedesIn 1 84 n Sy TdugafnTosdonumsnyu
yaw pitch Uag roll

1. fmualnssaietaninmungiiovn L, aewugmusuna Teeldunu z | of

= L ¥ 1 ¥

wuaRsIRUIAUTRAR 1 TW k=1

2. mauny 2" Weguuahoifuunudons k+1

3. fwmunagaduiiaves L, Nyadaduvesny Z “uaz z ©' drlidadulv i dyada

52%1919 Z"* 1 Common normal 484 Z* fiu z**



14

o, donunu X* Wdsanfuuny z* oz 2*' &1 2% uaz 2 vy Wunu x* &
p0n9IN Z*'
5. iien Y* T¥gnawungilovnveslasafifdanin L,
6. Wk - kel 81k <n ndulisidumeud 2 Tashulihmuduneude T
7. fusganuiavesidegimunTesiio
Taold 2" aguumﬁmﬁu Approach Vectors
Y" 8guunfeIny Sliding Vectors
X" agjumsﬁmﬁu Normal Vectors
8. fmuage b* Hyadatuveaunu X* uag z* Hlidasulildyadasenine x ¢
fiu Common normal ¥4 X* Ay z"*'
9. Anam 8, Fudhumunmemyuunu x*' Tfwnu x* Tavaseuuny z*'
10. et d, Badiussozangadiiiaveslasa L, , Tldaga b* Sammuun z*
1. f g, Fuiluszezenga v* lfseaduiiaveslngs L, Sammuuauny X"
12. w9 @, Fuuyunnmsmyuunou z° lfweu z* Tasaseuunu x*

» ] »
13. Wk = k+1 81k < n ndulihdunoud 8 dnzduldvga

2.3.4 auM VYU (Arm Equation)
4 o oo . g o = oo o oo
iiefnunalaseifia Link 18ud7 Avinsthelassine k Tldalasedne k,, Teeld
= o ] oo o=t P o o= P 9 o q’}’ o 9 Y S
wesnanisawlountalaluiifiva Worhwaingh lauguduianua fezldwminghuans

= g 4 =1 o o =Y o dyd T =
mstheftaveansesiomoufufidagu laowasndgh 14750071 wasnduy (Am Matrix)

2.3.4.1 m391wleula3aina (Link-Coordinate Transformation)
=Y Al oo oo 1 a‘.a’ :;
msasauasngaisTouls lulidoannIasaing k 11 k-1 uaazdunouszineded

(Y

. . ‘A < Q 4 o v =g
U Kinemnatic Parameter H1l4 TUmsna1sanasimsvyuuazidoudmua 1asande k-1 1
nufuaidndulasanda k
74 L) 1 g o
TdnquiunnisaieToulnseiina  (Link-Coordinate Transformation) Jaefvuald
Ly L, s o, L} WWuieanalnsaadeiildeindanodtyu (D-H) Representation [q] © i1z
k-lT wllw id_]ﬂuiiaa - wI g o
[q] avaz lanalunidala Iullvaveega g Wsudulase L uas L, dwmiu1<k<n

wld [ ' = T5, [q" Taw
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cl, -ca,s0, sa,s6, ach,

T = s6, ca,c6, -—-sa,56, a6, 2.8)
0 sa, ca, d,
0 0 0 |

T4, AensmeTeuninlaseing k T lnyanda k-1

Tumsudteyn Direct Kinematics Apafinsandumianaznsuiyuveunsosiiomoy
s = Qs -:;a ras 1 o o ﬁ' & o S e Y e:
fulnseinafidgaogdugy  naowleuninidmaiesde lfadagiu sedeasuninila
insealooeloudeundulufazlnseoutaguy & T uaasmisoislouvninnialaty

base

(30487 (Link n) WEARAgIM (Link 0) Aty
Tbig:; = To] (9, )Tl2 (@y)-eeeeene 7".(q,) (2.9)

2.3.4.2 aumIiuv (Arm Equation)

9INEUAS (2.9) lAming T (q) dieunuaias e lAaumsuuu (Am

base

or J
Equation) A4l

= o 1 y o g
Tau R(g) Wuwasadtos 3x3 HARINITHYUYDAATDY ADAWINITINYES R HAA
a a 4 1 2 3 A A A [y
NANNUYDIGUANALADT {r r r }QJENIﬂiﬂlﬂiﬂﬂum"ﬂﬂﬂﬂﬁiﬂiﬂj'lﬂ
P o o ] Y = ar 4
P(g) WuwaSndtos 3x1 waasdumuseslmunsesailufisavesaruniesile

a4 - Y o -
Wemeunulasegu dwaasluglh 2.12

Base

71 2.12 dumtamsnyuvsunieaiioluniag v
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2.3.5 INVERSE KINEMATICS

Tutadeiuda 1dvinsmdumdamsmswyuvesniodouvuna  andunlsdene
d'q g/ ] ar 9l :j = 9/ ar = | o 9/ T o 1
fidwmunld  ualuidoduszinsandoundu Aomsmidunlsdedenindumis uazms
vyuvednspaiontmuald Ygmi Inverse Kinematics iiluilgmininnud iy uazii 'l 1%
Nulumsudaunisuyy (Solve The Arm Equation) LLﬁxUWﬂﬂ’j‘lﬂt}jHW Direct Kinematics

) » v .
woinn lulivusounutuoutazimoui lddnTnarud1aou

2.3.51 f]mauﬁﬁ'ﬂﬂmmﬁmau (General Properties Of Solution)
o WY [ [y . . T o a & 1o
adlduaaudri msufllymi Inverse Kinematics IulvumouIUUDON Yupyfiy
= o "o 4 dao Ao - o
FHALAL AN ULYDAVUNA uefmau T lantalidnyuzunadszamsimilouduy
= ' 9 . N = ) )
MTUDYVDIAIANDY (Existence Of Solution) wersanlugnizifiinouved Inverse
Kinematics 00¢933 Ao Aumdsaamieslio p ogmuluvoauemsiiau uagmanyy
nsosis lumuddavosdunlsnnaumsiy
4, _ L,
mmni‘luﬁuwmmmu (Uniqueness Of Solution) Lﬁammﬂamm Inverse
Kinematics 191142 Maeuf 1Adiniivaofimey 1wy wvuna n uAuEio n > 6 fwouit ladnd
] ol 1 3
e TawSsnyueuaniinnnd 6 uAUIN Kinematically Redundant Robots IW312H Degree
& = S .4 T » o q a 4 a T
of Freedom MAHINHUBIwMuANUBAngUIMAUIvUna 134 lsnaunindanavin degiln

2.13

y Redundant elbow
[
S
Tool
Base

1]

UM 2.13 Redundant Robot aunandsiavg
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2.3.5.2 Tool Configuration

e = [} ¥

Tumsudilym  Inverse Kinematics @oafmuaamummniidesns laudvualy

4 o ' o W
anunmgaunulag  {p, R} 49 p unudumisveuniesiie laumeudugiuuas R uny
= & & =y @

NemsvounTosiio laomoudugiu

namqufunnawesmsimuagnuam dmuald p ez R umudwmiwaz

] [] 3 »

femaves Tassiisanseadofousuinsefidagiu Taefi g, unuyy roll veunsesiie Auly

pameiMIfmMuAn AN : w gnAmumiiiy

| e P
"= [wz] B [[exp(q,, / ﬂ)]rj} o

NANQE NS roll 1An g, = pln(w] +wi +wg)'?

I
2.4 1993 InBIARS
4 Y %
Servo motor A1 UBIABT 1WA INZUARATI (DC motor) NgnUszNUTINAUYAIRLSUDE
F 4
H ' = o v - (Y g a a =
daunuguang Blulugadodunienelunassmainfeiiu Tasuemeiviail sl
} 4
3 =t 1 o a . 4
aalduios 3 Fuminiu fe VCC,GND uazmeagyiy1sinIufd (Control Line) PININITH
Y s Y - ¥ a = ¥ ar ~q ¥ g
auguliuemes nyudoniernldnnaedygraReadurmey  Taedyauildniugui
[ o da o o { 1 id’ ] [}
wiludygnaWadiauea (PWM) 41U TTL Level szauussauisieliuomesdozeglugae
2 ¢ & Y aray d @ Y A L cfda =
sz 4 84 6 Taavl Yuegiugueniidvesnemoiiwordl JoAvesnameiyiiatinae il
=] as ) = as as a a
wnadndmiinan, Wusalage, fundsnudeouazeunsomuguiloussiuaediniidiu
3 1o 1Y ! [y . 2 L) : =)
TTL 1ATasasdlisuiludesnenasdy (Driver) duq mirzuemes viinilziineiniugu
v o & ¢ o A Y o t M o
ussyPBmelueguds  daweweswiiatawisonauguldvyu I ludwnimionamasem
{ o o dd ' rd
froams 1R lasedodygnannunhawvaditdoulvuemes  uaes luomesdernyuld
=] 1 -~ A ] : - U 3R 1 ]
uarioslugaadszana 180° wienseseumniu nieueguotsnyulAne 210° uavzli
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awsanyuihuaseuld  WiesnnInssadrnwluszilsznoudiedidunvsiialsunla
A o Y a a 1 4 a dy s oW
(VR) fiminfiasisaoudumuinsnyuveuames  uazdadiumuilsggniaaaiuuny
¢ & s ¥ o |=s’ 1 [ : o
MyUIBWeIADs  F991An1shAI Ul usE lawsanyuiiulssenld Aniuaesi T
o' Y 9 =t v -~ P} ] n‘: & o
vawesitegneenuunIivyu ldmvaudlssuna 180 sam wSe ASeseuminiy weileadu
anuienenssfadudidumulsuanld  wadmasdesms Ifuemesnywiiuieseu
: d o o g ' L4 ﬂy T '
(3609 Wungwisoimla TasvedeaimisUsuuds Modify) dandassuaiuunediaves
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15 TeandnmisadeszerdenSoufioudaaaesamuneRadineldfusemesne
ndgygramuguiuaienuesses RC muluvesaniuguludeemed FaRurmves
W5 RC u‘:ﬂzﬁm5L1|"E"'|uuuﬂmﬂmﬂﬁﬁuummnama§ Wiesnindadunuliuansgnta
Anegfunnumyuvesmeime’ dimsvyuvoaeameiisiiiinswdumuvesdadmu
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2.5 dsPIC30F4011

-~ A o = . . ¥ =&
dsPIC fodoveslulnsnoulnsames 16 dann Microchip Technology Inc. WHAH
o 4 Yo o A v 4
TuTasneuInsames PICc Fesnduiivueindlunamainfaussuylulnsaeu Insamed
Tay Microchip Technology laf mua¥essiuilumsmsdmiululasnoulnsaaesoynsu
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o Tudandanyansags
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o o o @ 1 a 21
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Private Command_click()
Dim Commdata as string
Mscomm .inputlen=10
Commdata = mscomm l.input

End sub

2.8.3.8 InputMode

] ]
o O

fvuanuazAunriavesdeyaisylasd1ds input
stnyums 1ganumds
Object.inputmode[=value]
L2y Yo [ =Y e 9 [] L] @ ]
fUANIA InputMode 19 uadoyawiia lnunsudmriudids nput lngdoya
widon 1 2 szian Ap
ComlInputModeText dv3udoyanioglujidonnudidousaiuuiasgiu ANsI lae
Y o ' VA oy @ 1y < v A
%Zﬂﬁ)ﬁﬂ’]ﬁuﬂﬂ’uﬂu “0» !Lﬁ&’ﬂ'llﬁllﬂuﬁlﬂﬂﬂ'lﬁﬁ'ﬂﬂ'l‘l]ﬂigﬁﬂﬂﬁlﬂuﬂ'lu
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ComInputModeBinary dmudoyaduq Fwznueglugdluusswiuagilulug
3
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[ L] 1Y r dy o v v o o
A29819M 3 1997 InputMode #0 l)HazRimseiuaigeya 10 tudsinwesaoynsuy
- Y 9 o ¢ o o 3y o
uaziudeya Bludunlsuuvesisd siadeyaiunuylud
Private sub
Dim Buffer as Variant
Dim Arr() as Byte
MSComml.CommPort = 1
MSComm].PortOpen = True
MSComml.InputMode = comInputModeBinary
Do Until MSComm 1.InBufferCount < 10
Input buffer
Doevent
Loop
Buffer = MSComm1.Input
Arr = Buffer

End Sub
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2.8.3.9 Output
1Hlumsdsvuiudeyallinivvesdsdoya
suuuns 1
Object.output[=value]
i1 value (umvosdasnusido lSaiiwesdedoyn qaeuni® Ouput amsuld
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TunmsdedeyaddnusnSedoyaluuinld Taumsdedoymilugiuuudisnusezdos

9 g

swuadoyadadnusiuuuy  varant  weziideyanwluiunuy  Sting  dwmsumiseds
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AnaulA

Dim Buffer as Variant

MSComml.Commport = 1

MSComm1.PortOpen = True

Buffer = chr$(KeyAsCII)

MSComm]1.Output = Buffer

End Sub
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91 11940 | 11930 | 11940 | 11940 | 11940 | 11930 | 11940 | 11940
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110 10400 | 10370 | 10400 | 10360 | 10400 | 10370 | 10400 | 10370
111 10330 | 10310 | 10330 | 10300 | 10320 | 10310 | 10330 | 10310
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141 7950 8160 7930 8170 7940 8170 7940 8170
142 7880 8130 7880 8130 7880 8120 7880 8130
143 7840 8100 7830 8100 7840 8100 7840 8100
144 7770 8000 7770 8010 7770 8010 7770 8010
145 7750 7960 7750 7970 7750 7970 7750 7970
146 7730 7890 7730 7890 7730 7900 7730 7890
147 7710 7800 7710 7810 7700 7820 7710 7810
148 7630 7730 7620 7720 7630 7730 7630 7730
149 7550 7560 7560 7550 7550 7560 7550 7560
150 7500 7460 7500 7450 7500 7460 7500 7460
151 7420 7370 7410 7360 7420 7370 7420 7370
152 7160 7330 7150 7330 7160 7330 7160 7330
153 7100 7320 7090 7310 7080 7320 7090 7320
154 7030 7300 7030 7300 7030 7300 7030 7300
155 6970 7280 6960 7270 6970 7280 6970 7280
156 6900 7230 6910 7220 6920 7220 6910 7220
157 6800 7140 6810 7130 6810 7140 6810 7140
158 6790 7030 6800 7030 6800 7040 6800 7030
159 6780 6980 6790 6980 6790 6980 6790 6980
160 6770 6880 6780 6880 6780 6880 6780 6880
161 6640 6760 6660 6750 6650 6780 6640 6760
162 6400 6650 6420 6650 6460 6650 6400 6650
163 6320 6570 6340 6560 6300 6570 6320 6570
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90 12000 | 12000 | 12000 | 12000 | 12000 | 12000 | 12000 | 12000
89 12240 | 12080 | 12240 | 12060 | 12240 | 12080 | 12240 | 12080
88 12290 | 12130 | 12290 | 12130 | 12300 | 12120 | 12290 | 12130
87 12390 | 12190 | 12390 | 12180 | 12400 | 12190 | 12390 | 12190
86 12460 | 12270 | 12450 | 12260 | 12470 | 12270 | 12460 | 12270
85 12550 | 12360 | 12550 | 12350 | 12550 | 12360 | 12550 | 12360
84 12360 | 12470 | 12350 | 12480 | 12360 | 12470 | 12630 | 12470
83 12700 | 12530 | 12720 | 12530 | 12710 | 12520 | 12710 | 12530
82 12780 | 12620 | 12790 | 12610 | 12780 | 12610 | 12780 | 12610
81 12850 | 12680 | 12860 | 12680 | 12850 | 12670 | 12850 | 12680
80 12930 | 12770 | 12930 | 12760 | 12920 | 12770 | 12930 | 12770
79 13030 | 12850 | 13020 | 12860 | 13040 | 12860 { 13030 | 12860
78 13100 | 12930 | 13100 | 12950 | 13100 | 12940 | 13100 | 12940
77 13170 | 13000 | 13160 | 13020 | 13170 | 13010 | 13170 | 13010
76 13260 | 13100 | 13250 | 13100 | 13260 | 13100 [ 13260 | 13100
75 13350 | 13150 | 13340 | 13160 | 13350 | 13140 | 13340 | 13150
74 13400 | 13190 | 13420 | 13200 | 13420 | 13190 | 13420 | 13190
73 13490 | 13240 | 13500 | 13250 | 13490 | 13240 | 13490 | 13240
72 13580 | 13380 | 13590 | 13390 | 13580 | 13380 | 13580 | 13380
71 13650 | 13450 | 13650 | 13470 | 13650 | 13480 { 13650 | 13470
70 13750 | 13530 | 13740 | 13530 | 13740 | 13550 | 13740 | 13530
69 13810 | 13640 | 13810 | 13650 | 13820 | 13650 | 13810 | 13650
68 13880 | 13720 | 13880 | 13730 | 13880 | 13730 | 13880 | 13730




67 13960 | 13830 | 13950 | 13820 | 13960 | 13830 | 13960 | 13830
66 14050 [ 13900 | 14020 | 13900 | 14050 | 13900 | 14050 | 13900
65 14120 | 13970 | 14110 | 13960 | 14120 | 13970 | 14120 | 13970
64 14200 ; 13990 | 14200 | 13990 | 14200 | 14000 | 14200 | 13990
63 14300 | 14060 | 14290 | 14050 | 14290 | 14060 | 14290 | 14060
62 14350 | 14150 | 14340 | 14150 | 14340 | 14160 | 14340 | 14150
61 14450 | 14220 | 14440 | 14220 | 14440 | 14230 | 14440 | 14220
60 14510 | 14360 | 14510 | 14350 | 14500 | 14360 | 14510 | 14360
59 14610 | 14410 | 14610 | 14400 | 14600 ! 14410 | 14610 | 14410
58 14690 | 14530 | 14680 | 14520 | 14680 | 14530 | 14680 | 14530
57 14750 | 14580 | 14750 | 14580 | 14740 | 14580 | 14750 | 14580
56 14830 | 14680 | 14820 | 14680 | 14830 | 14680 | 14830 | 14680
55 14900 | 14720 | 14900 | 14710 | 14900 | 14730 | 14900 | 14720
54 14980 | 14800 | 14970 | 14800 | 14970 | 14800 | 14970 | 14800
53 15070 | 14830 | 15060 | 14820 { 15070 | 14830 | 15070 | 14830
52 15140 | 14890 | 15150 | 14900 { 15160 | 14890 | 15150 | 14890
51 15220 | 14950 | 15220 | 14960 | 15220 | 14960 | 15220 | 14960
50 15290 | 15020 | 15300 | 15020 | 15280 | 15030 | 15290 | 15020
49 15330 | 15090 | 15330 | 15100 | 15330 | 15090 | 15330 | 15090
48 15440 | 15170 | 15440 | 15180 | 15450 | 15170 | 15440 | 15170
47 15520 | 15250 | 15530 | 15250 | 15520 | 15260 | 15520 | 15250
46 15590 | 15330 | 15600 | 15320 | 15580 | 15330 | 15590 | 15330
45 15660 | 15430 | 15660 | 15440 | 15660 | 15430 | 15660 | 15430
44 15730 | 15500 | 15740 | 15510 | 15730 | 15510 | 15730 | 15510
43 15820 | 15570 | 15830 | 15580 | 15820 | 15570 | 15820 | 15570
42 15900 | 15640 | 15900 | 15650 | 15900 | 15650 | 15900 | 15650
41 15990 | 15720 | 16000 | 15720 | 15990 | 15730 | 15990 | 15720
40 16130 | 15790 | 16130 | 15790 | 16140 | 15800 | 16130 | 15790
39 16170 | 15810 ( 16170 | 15810 | 16180 | 15820 | 16170 | 15810
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38 16260 | 15900 | 16270 | 15900 | 16260 | 15900 j 16260 | 15900
37 16350 { 16000 | 16340 | 16000 | 16340 | 16000 | 16340 | 16000
36 16440 | 16100 | 16430 | 16090 ; 16430 | 16090 | 16430 | 16090
35 16480 | 16160 | 16480 | 16150 { 16480 | 16180 | 16480 | 16160
34 16550 | 16250 | 16560 | 16250 | 16560 | 16270 | 16560 | 16250
33 16700 | 16330 | 16700 | 16330 | 16700 { 16340 | 16700 | 16330
32 16800 | 16400 | 16790 | 16400 | 16790 | 16400 | 16790 | 16400
31 16880 | 16500 | 16890 | 16490 | 16880 | 16450 | 16880 | 16490
30 16960 | 16550 | 16960 | 16540 | 16970 | 16540 | 16960 | 16540
29 17020 | 16620 | 17030 | 16620 | 17020 | 16630 : 17020 | 16620
28 17100 | 16660 | 17100 | 16670 | 17100 | 16670 | 17100 | 16670
27 17160 | 16650 | 17160 | 16650 | 17160 | 16650 | 17160 | 16650
26 17170 | 16750 | 17170 | 16760 | 17170 | 16760 | 17170 | 16760
25 17180 | 17190 | 17180 | 17180 | 17180 | 17180 | 17180 | 17180
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MI4A 0.3 ANNBIMIVDIBABI TUNVUBULY

doyanawad
Yy P Iy [ —— L
SR IRN TN C
(93717) 1 2 3

T | ndu | T | ndu | T | ndu | T | nau
90 12000 | 12000 | 12000 | 12000 | 12000 | 12000 | 12000 | 12000
91 12080 | 12170 | 12080 | 12170 | 12090 | 12180 | 12080 | 12170
92 12210 | 12270 | 12200 | 12270 | 12210 | 12280 | 12210 | 12270
93 12330 | 12360 | 12330 | 12360 | 12330 | 12370 | 12330 | 12360
94 12460 | 12460 | 12470 | 12450 | 12470 | 12450 | 12470 | 12450
95 12600 | 12590 | 12580 | 12600 | 12610 | 12600 | 12600 | 12600
96 12850 | 12700 | 12860 | 12710 | 12860 | 12710 | 12860 | 12710
97 12940 | 12800 | 12940 | 12810 | 12950 | 12810 | 12940 | 12810
98 13030 | 12940 | 13030 | 12950 | 13030 | 12940 | 13030 | 12940
99 13100 | 13030 | 13090 | 13040 | 13090 | 13030 | 13090 | 13030
100 | 13190 | 13140 | 13180 | 13140 | 13180 | 13130 | 13180 | 13140
101 13280 | 13220 | 13270 | 13220 | 13270 | 13220 | 13270 | 13220
102 | 13380 | 13320 | 13370 { 13310 | 13370 | 13310 | 13370 | 13310
103 | 13440 | 13400 | 13440 | 13400 | 13450 | 13390 | 13440 | 13400
104 | 13540 | 13520 | 13560 | 13500 | 13570 | 13520 | 13560 | 13520
105 | 13600 | 13610 { 13610 | 13600 | 13610 | 13610 | 13610 | 13610
106 | 13690 | 13690 | 13690 | 13690 | 13700 | 13700 | 13690 | 13690
107 | 13770 | 13800 | 13770 | 13790 | 13790 | 13800 | 13770 | 13800
108 | 13850 | 13930 | 13840 | 13900 | 13840 | 13920 | 13840 | 13920
109 | 13920 | 14020 | 13910 | 14000 | 13910 | 14010 | 13910 | 14010
110 | 13990 | 14140 | 13980 | 14130 | 13980 | 14140 | 13980 | 14140
111 | 14050 | 14250 | 14050 | 14250 | 14040 | 14250 | 14050 | 14250
112 | 14150 | 14350 | 14170 | 14350 | 14180 | 15350 | 14170 | 14350
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113 14250 | 14440 | 14260 | 14440 | 14260 | 14440 | 14260 | 14440
114 14350 | 14500 | 14360 | 14510 | 14360 | 14510 { 14360 | 14510
115 14440 -14590 14440 | 14600 | 14440 | 14590 | 14440 | 14590
116 14510 | 14670 | 14510 | 14680 | 14500 | 14670 | 14510 | 14670
117 14590 | 14750 | 14590 | 14750 | 14590 | 14750 | 14590 | 14750
118 14680 | 14830 | 14680 | 14830 | 14680 | 14840 | 14680 | 14830
119 14770 | 14880 | 14760 | 14880 | 14760 | 14890 | 14760 | 14880
120 14830 | 15020 | 14820 | 15020 | 14820 | 15030 | 14830 | 15020
121 14890 | 15080 | 14880 | 15080 | 14880 | 15090 | 14880 | 15080
122 14960 | 15150 | 14960 | 15150 | 14950 | 15150 | 14960 | 15150
123 15060 | 15220 | 15060 | 15220 | 15050 | 15220 | 15060 | 15220
124 15130 | 15310 | 15130 | 15310 | 15120 | 15320 | 15130 | 15310
125 15190 | 15430 | 15190 | 15440 | 15180 | 15440 | 15190 | 15440
126 15280 | 15500 | 15290 | 15500 | 15280 | 15500 | 15280 | 15500
127 15350 | 15600 { 15350 | 15600 | 15350 | 15600 | 15350 | 15600
128 15430 | 15670 | 15430 | 15680 | 15430 | 15680 | 15430 | 15680
129 15530 | 15760 | 15520 | 15750 | 15520 | 15760 | 15520 | 15760
130 15580 | 15830 | 15580 | 15830 | 15570 | 15830 | 15580 | 15830
131 15670 | 15900 | 15680 | 15900 | 15670 | 15900 | 15670 | 15900
132 15750 | 15990 | 15760 | 15990 | 15750 | 15980 | 15750 | 15990
133 15820 | 16060 | 15810 | 16050 | 15820 | 16060 | 15820 | 16060
134 15900 | 16130 | 15900 | 16120 | 15900 | 16130 | 15900 | 16130
135 15970 | 16200 | 15970 | 16200 | 15960 | 16200 | 15970 | 16200
136 16050 | 16290 | 16050 | 16280 | 16050 | 16280 | 16050 | 16280
137 16150 | 16360 | 16140 | 16360 | 16140 | 16360 | 16140 | 16360
138 16200 | 16420 | 16200 | 16430 | 16200 | 16450 | 16200 | 16430
139 16270 | 16500 | 16280 | 16520 | 16260 | 16510 | 16270 } 16510
140 16340 | 16590 | 16350 | 16590 | 16340 | 16590 | 16340 | 16590
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141 16420 | 16650 | 16430 | 16650 | 16420 | 16650 | 16420 | 16650
142 16500 ¢ 16700 | 16490 | 16710 | 16480 | 16710 | 16490 | 16710
143 16570 { 16800 | 16560 | 16800 | 16560 | 16800 | 16560 | 16800
144 16660 | 16890 | 16660 | 16890 | 16660 | 16900 | 16660 | 16890
145 16730 | 16990 | 16710 | 16990 | 16720 | 17000 | 16720 | 16990
146 16790 | 17050 | 16780 | 17050 | 16790 | 17060 | 16790 | 17050
147 16870 | 17140 | 16870 | 17140 | 16870 | 17150 | 16870 | 17140
148 16950 | 17200 | 16950 | 17200 | 16960 | 17200 | 16950 | 17200
149 17020 | 17290 | 17020 | 17280 | 17030 | 17290 | 17020 | 17290
150 17090 | 17360 | 17090 | 17360 | 17100 | 17360 | 17090 | 17360
151 17170 | 17440 | 17180 | 17440 ; 17170 } 17450 | 17170 | 17440
152 17250 | 17520 | 17250 | 17520 | 17250 | 17530 | 17250 | 17520
153 17320 | 17600 | 17320 | 17600 | 17330 | 17600 | 17320 | 17600
154 17390 | 17660 | 17390 | 17660 | 17400 | 17670 | 17390 | 17660
155 17470 | 17750 | 17470 | 17750 | 17480 | 17760 | 17470 | 17750
156 17550 | 17810 | 17550 | 17810 | 17550 | 17810 | 17550 | 17810
157 17640 | 17900 | 17640 | 17900 | 17650 | 17900 | 17640 | 17900
158 17720 } 17960 ¢ 17700 | 17940 | 17730 | 17960 | 17720 | 17960
159 17790 | 18050 § 17780 | 18040 | 17790 | 18040 | 17790 | 18040
160 17880 | 18120 7 17870 | 18110 | 17870 | 18120 | 17870 | 18120
161 17960 { 18180 | 17950 | 18180 | 17950 | 18180C | 17950 | 18180
162 18020 | 18260 | 18000 | 18260 | 18010 | 18270 | 18010 | 18260
163 18100 | 18360 | 18090 | 18360 | 18090 | 18370 | 18090 | 18360
164 18170 | 18420 | 18160 | 18420 | 18160 | 18420 | 18160 | 18420
165 18240 | 18500 | 18240 18500 18250 | 18500 | 18240 | 18500
166 18300 | 18570 | 18310 | 18570 } 18310 | 18560 } 18310 | 18570
167 18440 | 18650 | 18450 | 18650 | 18440 | 18650 | 18440 | 18650
168 18550 1 1873¢ | 18550 | 18730 | 18550 | 18730 | 18550 | 18730
169 18630 | 18830 { 18630 | 18840 | 18640 | 18830 | 18630 | 18830
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170 18650 | 18900 | 18650 | 18910 | 18650 | 18910 | 18650 | 18910
171 18720 { 18950 | 18720 | 18960 | 18720 | 18960 | 18720 | 18960
172 18800 | 19050 | 18810 { 19060 | 18810 | 19050 | 18810 | 19050
173 18890 | 19910 | 18900 | 19920 | 18890 | 19910 | 18890 | 19110
174 18960 | 19170 | 18970 | 19180 | 18960 | 19170 | 18960 | 19170
175 19030 | 19260 | 19030 | 19270 | 19030 | 19260 | 19030 | 19260
176 19170 | 19330 | 19170 | 19330 | 19170 | 19330 | 19170 | 19330
177 19200 | 19390 | 19210 | 19390 | 19210 | 19390 | 19210 | 19390
178 19250 | 19450 | 19250 | 19450 | 19250 | 19450 | 19250 | 19450
179 19320 | 19530 | 19330 | 19540 | 19320 | 19530 | 19320 | 19530
180 19400 | 19600 | 19390 | 19600 | 19390 | 19600 | 19390 | 19600
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M131 n.4 MyVoIMYDIBIABITULINM

Joyqaiad
Y1 manAapensed | MInaaonisd | nsnansniei
) a1y 1%
(23f1) 1 2 3

W | adp | W | ndu | 1Y | ndv | T | ndu
90 12000 | 12000 | 12000 | 12000 | 12000 | 12000 | 12000 { 12000
91 11890 | 11840 | 11890 | 11840 | 11900 | 11850 | 11850 | 11840
92 11770 | 11730 | 11770 | 11730 | 11780 | 11740 | 11770 | 11730
93 11680 | 11650 | 11680 | 11650 | 11690 | 11650 | 11680 | 11650
94 11580 | 11580 | 11590 | 11590 | 11590 | 11580 | 11590 | 11580
95 11520 | 11470 | 11510 | 11480 | 11520 | 11470 | 11520 | 11470
96 11450 | 11350 | 11450 | 11350 | 11450 | 11350 | 11450 | 11350
97 11330 | 11240 | 11340 | 11250 | 11340 | 11240 | 11340 | 11240
98 11220 | 11150 | 11220 | 11150 | 11220 | 11150 | 11220 | 11150
99 11150 | 11070 | 11150 | 11050 | 11150 | 11070 | 11150 | 11070
100 11020 | 10990 | 11010 | 10990 | 11020 | 10990 { 11020 | 10990
101 10960 | 10860 | 10950 | 10850 | 10960 | 18060 | 10960 | 10860
102 10840 | 10760 | 10840 | 10750 | 10850 | 10760 | 10840 | 10760
103 10730 | 10670 | 10730 | 10660 | 10740 | 10670 | 10730 | 10670
104 10660 | 10590 | 10660 | 10600 | 10670 | 10590 | 10660 | 10590
105 10580 | 10490 | 10570 | 10500 | 10590 | 10490 | 10580 | 10490
106 10470 | 10400 | 10470 | 10410 | 10480 | 10400 | 10470 | 10410
107 10380 | 10340 | 10390 | 10350 | 10370 | 13040 | 10380 | 10340
108 10300 | 10180 { 10300 | 10190 | 10300 | 10180 | 10300 | 10180
109 10190 | 10160 { 10200 | 10160 | 10190 ; 10150 | 10190 | 10160
110 10090 | 10000 | 10100 | 10000 | 10090 | 10000 | 10090 | 10000
111 10010 | 9930 10010 9920 10010 3930 10010 9930
112 9880 9830 G880 9840 9880 9840 9880 9840
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113 9780 9750 9780 9750 9770 9750 9780 9750
114 9720 9660 9720 9660 9710 9660 9720 9660
115 9630 9550 9620 9550 9630 9550 9630 9550
116 9540 9450 9540 9450 9530 9440 9540 9450
117 9430 9350 9440 9350 9430 9340 9430 9350
118 9350 9250 9340 9250 9350 9240 9350 9250
119 9280 9150 9270 9150 9280 9140 9280 9150
120 9200 9010 9200 5010 9200 5000 9200 9010
121 9080 8860 9070 8860 9080 8850 9080 8860
122 9000 8830 9000 8820 9000 8810 9000 8820
123 8890 8750 8900 8750 8890 8750 8890 8750
124 8780 8690 8790 8700 8780 8690 8780 8690
125 8670 8590 8690 8600 8680 8590 8680 8590
126 8620 8540 8630 8550 8620 8540 8620 8540
127 8540 8430 8540 8420 8520 8430 8540 8430
128 8450 8360 8430 8350 8420 8360 8430 8360
129 8270 8250 8250 8250 8270 8260 8270 8250
130 8180 8160 8170 8150 8180 8160 8180 8160
131 8110 8080 8110 8060 8110 8080 8110 8080
132 8050 8040 8050 8040 8050 8040 8050 8040
133 7970 7980 7980 79%0 7980 7990 7970 7990
134 7910 7920 7900 7930 7920 7930 7910 7930
135 7810 7850 7800 7850 7820 7860 7810 7850
136 7730 7750 7720 7750 7730 7760 7730 7750
137 7660 7690 7660 7680 7660 7690 7660 7690
138 7580 7490 7580 7480 7570 7480 7580 7480
139 7500 7410 7500 7410 7500 7400 7500 7410
140 7370 7320 7370 7320 7360 7310 7370 7320
141 7260 7240 7270 7240 7260 7230 7260 7240
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142 7200 7110 7200 7110 7190 7110 7200 7110
143 7110 7050 7120 7050 7110 7040 7110 7050
144 7030 6980 7030 6980 7020 6970 7030 6980
145 6940 6910 6940 6900 6930 6910 6940 6910
146 6830 6850 6850 6840 6850 6850 6850 6850
147 6770 6770 6780 6770 6780 6770 6780 6770
148 6700 6660 6710 6660 6710 6670 6710 6660
149 6640 6600 6640 6600 6640 6600 6640 6600
150 6540 6500 6540 6490 6550 6490 6540 6490
151 6450 6440 6440 6450 6450 6440 6450 6440
152 6360 6390 6350 6400 6360 6390 6360 6390
153 6280 6290 6270 6300 6230 6290 6280 6290
154 6190 6200 6190 6200 6180 6200 6190 6200
155 6120 6090 6120 6090 6110 6090 6120 6090
156 6030 6020 6030 6030 6020 6020 6030 6020
157 5940 5950 5950 5940 5940 5950 5940 5950
158 5850 5870 5860 5860 5850 5870 5850 5870
159 5780 5780 5780 5770 5770 5780 5780 5780
160 5700 5720 5690 5710 5690 5720 5690 5720
161 5630 5660 5620 5670 5630 5660 5630 5660
162 5550 5540 5530 5520 5520 5510 5550 5520
163 5460 5500 5450 5490 5450 5490 5450 5490
164 5390 5380 5370 5390 5390 5380 5390 5380
165 5280 5320 5270 5330 5280 5320 5280 5320
166 5220 5240 5210 5230 5220 5240 5220 5240
167 5120 5140 5120 5130 5110 5140 5120 5140
168 5050 5060 5050 5070 5050 5070 5050 5070
169 4970 4980 4980 4970 4970 4970 4970 4970
170 4880 4880 4880 4880 4880 4880 4880 4880
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MARUIN A

Tdsunsumiugumsmaumuuna

#include <p30f4011.h>

#include <uart.h>

#include <timer.h>

_FOSC(CSW_FSCM_ON & XT _PLL8);

_FWDT(WDT_OFF); // disable WDT

_FBORPOR(PBOR OFF & MCLR_EN); // disable PBOR, enable MCLR

_FGS(CODE_PROT OFF);

#define L1
#define 1.2
#define L3
#define 1.4

PORTDbits.RD2 //base
PORTCbits.RC14 //big
PORTEDbits.REO //middle
PORTBbits.RB1 //small

//#define led PORTBbits,RB1

char aaal=0;

char aaa2=0;

char aaa3=0;

char aaad=0;

nt ti=0;

int dat;

int deg=0;

long set1=160000;
long set2=160000;
long set3=160000;
long setd=160000;
int D1=12000;

int D2=12000;

int D3=12000;

int D4=12000;
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int motorbase[ 106]={12000,11940,11880,11800,11700,11620,11550,11460,11370,11260,11180,

11090,11020,10960,10900,10820,10780,10630,10550,10460,10370,10310,10240,10170,10110,1

0030,9980,9860,9830,9760,9700,9560,9480,9390,9320,9120,9060,8580,8890,8830,8760,8690,86
60,8630,8600,8550,8470,8420,8340,8130,8020,7940,7880,7840,7770,7740,7710,7630,7550,7500
,7420,7160,7090,7030,6970,6910,6810,6800,6790,6780,6780,6780,6780,6780,6780,6780,6780,6

780,6780,6780,6780,6780,6780,6780,6780,6780,6780,6780,6780,6780};

int motorbig[91]={16960,16960,16960,16960,16960,16960,16960,16960,16960,16960,16960,
16960,16960,16960,16960,16960,16960,16960,16960,16960,16960,16960,16960,16960,16960,1
6960,16960,16960,16960,16960,16880,16790,16700,16560,16480,16430,16340,16260,16170,16
130,15990,15900,15820,15730,15660,15590,15520,15440,15330,15290,15220,15150,15070,1<9
70,14900,14830,14750,14680,14610,14510,14440,14340,14290,14200,14120,14050,13960,1 388
0,13810,13740,13650,13580,13490,13420,13340,13260,13170,13100,13030,12930,12850,12780,
12710,12630,12550,12460,12390,12290,12240,12000};

int motormid{111]={12000,12080,12210,12330,12470,12600,12860,12940,13030,13090,13180,
13270,13370,13440,13530,13610,13690,13770,13840,13910,13980,14050,14170,14260,14360,1
4440,14510,14590,14680,14760,14830,14880,14960,15060,15130,15190,15280,15350,15430,15
520,15580,15670,15750,15820,15900,15970,16050,16140,16200,16270,16340,16420,16490,165
60,16660,16720,16790,16870,16950,17020,17090,17170,17250,17320,17390,17470,17550,1764
0,17720,17790,17870,17950,18010,18090,18160,18240,18310,18440,18550,18630,18650,18720,
18810,18890,18960,19030,19170,19220,19250,19320,19390,19540,19550,19680,19760,19820,1
9970,20030,20120,20170,20260,20360,20450,20530,20600,20700,24770,20870,20940,21010,21
110};

int motorsmall[91]={12000,11890,11770,11680,11590,11520,11450,11340,11220,11150,11020,
10960,10840,10730,10660,10580,10470,10380,10300,10190,10090,10010,9880,9780,9720,9630,
9540,9430,9350,9280,9200,9080,9000,8890,8780,8680,8620,8540,8430,8270,8180,8110,8050,79
70,7910,7810,7730,7660,7580,7500,7370,7260,7200,7110,7030,6940,6850,6780,6710,6640,6540
,6450,6360,6280,6190,6120,6030,5940,5850,5780,5690,5630,5550,5450,5390,5280,5220,5120,5
050,4970,4880,4880,4880,4880,4880,4880,4880,4880,4880,4880,4880};



void ISR _U2TXInterrupt(void)
{
IFS1bits.U2TXIF=0;
}
void ISR _U2RXInterrupt(void)
{
IFS1bits.U2RXIF=0;
}
/*void ISR _U1TXInterrupt(void)
{
IFSObits. U1 TXIF=0;
}
veid ISR _U1RXInterrupt(void)
{
IFSObits. U 1RXIF=0y/ if(L5==0) {L5=1;} else {L5=0;}
/L.5=1;
1/
void _ attribute  ((__ interrupt )) T1Interrupt( void )
{ TICONDits.TON = 0;
[FSObits. T1IF = 0;

if{agal==0) { L1=0;
{PR1=D1;

if(set1>D1) {PR1=DI; setl=set!-D!;} else {PR1=setl;aaal=1;}

T1CONDits. TON = 1;

}

else {L1=1;
PR1=DI;
aaal=0;

set1=160000-D1;
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T1CONbits.TON = 1;

}
void _ attribute  ((__interrupt_)) _T2Interrupt( void )
{ T2CONDits. TON = 0;

[FSObits. T2IF = 0;

if{aaa2==0) { 1.2=0;
//PR1=D1;
if(set2>D2) {PR2=D2; set2=set2-D2;} else {PR2=set2;aaa2=1;}

T2CONbits.TON = 1;

}
else {L.2=1;
PR2=D2;aaa2=0;
set2=160000-D2;
T2CONDits.TON = 1;

}
b
void _ attribute  ((__interrupt_ )} T3Interrupt( void )
{
T3CONDits. TON = 0;

IFSObits. T3IF = 0;

iflaaa3==0) { L3=0;
//PR1=D1;
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if{set3>D3) {PR3=D3; set3=set3-D3;} else {PR3=set3;aanl=1;}

T3CONbits.TON = 1;

}
else {L3=1;
PR3=D3;aaa3=0;
set3=160000-D3;
T3CONbDits. TON = 1;

H
t
void _ attribute  ((__interrupt_ )) T4Interrupt( void )
{
T4CONDits. TON = 0;
[FS1bits, T4IF = 0;

iflagad==0) { L4=0;
/PR1=D1;
if(set4>D4) {PR4=D4; setd=setd-D4;} else {PR4=sct4;aaad=1;}

T4ACONBDits.TON = 1;

}
else {L4=1;
PR4=D4;a2a4=0;
setd=160000-D4;
T4ACONDiIts. TON = 1;
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}

void Init Timerl(void)

{ TICON = 0;
1FSObits. T 1IF = 0;
[PCObits. T1IP = 1;
IECObits. T1IE = 1;

PR1=D1;
T1CONDits. TCS = 0,

T1CONbDits. TON = 1;
}
void Init_Timer2( void )
{ :

T2CON = 0;
IFSObits. T2IF = 05
IPClbits. T2IP = 2;
[ECObits. T2IE = 1;

PR2 = D2;

T2CONbits.TCS = 0;

T2CONDits, TON = 1;

void Init_Timer3(void)
{ T3CON = 0;
IFSObits. T3IF = 0;
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IPClbits. T3IP = 3;
IECObits. T3IE = 1;

PR3 =D3;
T3CONDits. TCS = 0;

T3CONbits. TON = 1;
¥
void Init_Timerd( void )
{

T4CON = 0;
IFS 1bits. TAIF = 0;
IPCSbits. T4IP = 4;
IEC 1bits.T4IE = 1;

PR4 = D4;
T4CONDits. TCS = 0;

T4CONDits. TON =1 ;

}

void delay(int t)

{
int i,j;
for(i=0;i<t;i++)

for(j=0:j<250;++);
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void init(}

{
unsigned int baudvalue;
unsigned int U2MODEvalue;

unsigned int U2STAvalue;

CloseUART2();
ConfigintUART2(UART RX_INT_EN

&UART RX_INT PR6&UART TX INT EN&UART TX_INT PR2);
baudvalue=51;//

U2MODEvalue=UART EN &

UART IDLE CON &
UART RX_TX &

UART _DIS WAKE &
UART DIS LOOPBACK &
UART DIS ABAUD &
UART NO_PAR_8BIT &
UART ISTOPBIT;

U2STAvalue= UART_INT TX BUF_EMPTY &
UART TX_PIN NORMAL &
UART_TX_ENABILE &

UART INT RX 3 4 FUL&

UART ADR_DETECT DIS &

UART RX_OVERRUN CLEAR ;
OpenUART2(U2MODEvalue,U2STAvalue baudvalue);

main{)
{
/fchar Txdata[]="\r'\n TOM \r\n";

/int ij;
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//int way;
TRISB=0;
TRISC=0;
TRISD=0;
TRISE=Q;
/fuart]_init();
/fuart2_init();
init();

Init Timerl();
Init Timer2();
Init_Timer3();
Init_Timer4();

/1putsUART1((unsigned int *)Txdata);
// while(BusyUARTL()),
putsUART2((unsigned int *)"ready");
while(BusyUART2());
while(1)
{

if{DataRdyUART2())
{
/* dat = ReadUART2(); //database
if(deg==0) {if{dat==90) {D1=D1+100;deg=1;} else {D1=D1-100;deg=1;}}
else ifldeg==1) {if(dat==90) {D2=D2+100;deg=2:} else {D2=D2-100;deg=2;}}
else if{deg==2){if(dat==90) {D3=D3+100;deg=3;} else {D3=D3-100;deg=3;}}
else {ifldat==90) {D4=D4+100;deg=0;} else {D4=D4-100;deg=0;}}*/

dat = ReadUART2(); //send
ifldeg==0) {D1=motorbase{dat];deg=1;}
else ifldeg==1) {D2=motorbig[dat};deg=2;}



else if(deg==2) {D3=motormid[dat];deg=3;}
else {D4=motorsmali[dat];deg=0;}
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