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1.1. Fit

BXHLER B D g2 K ] UDP/IP AR AEHLES N F 9% 1m0 sl Al P 75 B HLEs A454 i A TR LS
NBIVEII DI RE . FH I FH A0 i L B2 v IR BT LA N (A7 B 1 oty & 5 RIS BIMLES A F5 28 by AL
A N T A AR BIA A ST SR B AL Bl VT I (1 [R] B FEATL 3 N 2 10 PR B A AR RS AV B R 126 381 40350 i fig
DAIEAT S0t o

TEFHAZIhEE S FH A D6 LA AT 78 A0 F i 2 25 A B s LA TH RIRN s ikl s VN FH 4T 32 Motion {ELARER P
C 1L 4% Interface 5 UDP/IP I8 (5 I b A 7 $c BT AT B . FLL8S A\ #3588 46 &F Smsec $44T UD
P/IP Wk« 1E Smsec W R IRELZIAL B war 4 AMEB PC M AERfHLAESE Smsec W ih&l Motion. $4T U
DP/IP {5 A Reff bl as NI EdR 1 -

UDP/IP £ I L g8 A2 85 i 2 client. 448 PC # 2 server [ . A7 F5 20, ] C i S g fLmiE
FEIZME PC L) UDP/NP G FEFAE 3.2 WWAMIKCUH . nTZ% . MK E WAL F AIS .

Robot
PC Controller
> Data‘ Ethernet Ethernet | Controller Robot
Processing
 — -
Data
Acquisition
Slensct>r Board 5msec Sampling Time 5msec Sampling Time
npu
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1.2. ThaRemEiR

= E{FHHY : UDP/IP (64Bytes)
- BLEs AFERIES — PC o HLEBS A MRiALE
- PC — MLaR AFEHIZE « MLEAN WaEmsd
= Ea A X E ] : Smsec (200Hz)
»  KFREH N EG A Filter
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2.1. BRHLERERFEFF 4514

it FIBEHLBRER Th LT JOB ST OnLTrack 4y 44 A sl XHIL {3 i B 44 it 4> Filter 34T
BB, AL LIMIT 454 8 B NS S REBR A1 Ji K FT OnLTrack 4 HIBEHLER R
ShfE LI H AT i

el B BT
3
Iﬂ%gg Jet FHEA LR R D) BE ¥ [ f 12 # UDP/IP 384 | OnLTrack ON,IP=192.168.1.254,
Fi|te:"‘&ﬁ a4 Filter, PORT=7127,CRD=1,Bypass,Fn=10

P LR 1 30 B I 6t B2 A 2 46 sk, | LIMIT POS +X=500,-X=500,
PRI RENT A B A s fi st | LMIT POS X000 X600,

IMER | A R AT B
TBERAIIBE | (7 BB R HLRER DR default | | |\ ve 200 Vo100 2100,

i (ZHUNHE LIMIT $54) RX=50,RY=50,RZ=50
DB R RN LR T BE - OnLTrack OFF
JEIY e M - f%gaﬁ*
r W,
T T2 | T3
i | BRE
Tep NES 917 715 oL = B |
= NES B o0 = @0t (Oon
=g WIE HAREY YN O [ — eSS
= W3 DUSE PHNT o |
QuickOpen PIE=5 ]

EE PREY/MEXT

e

MEE HAUA ALSHEE AT AR,
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2.2. BRVIERERAH R 482

N LER iR D e fd A 45 4 /& OnLTrack #1 LIMIT
T R B (4 BB /0 P RIS A2 Frilter B8] OnLTrack iy 4« Sh /BT Flm B B 4 F LIMIT 4574 %
FRA ML T o

2.2.1. OnLTrack 84

L

i UDP/IP YLLK Wi A A B i A I OF AT S LUR ZhBLE A

BANTT%

"[F6]: #iAfr4 s — T[F1]: Motion. /05 — 'PREV/INEXT, — [PREV/NEXT,
— T[F4]: OnLTrack,

(37

OnLTrack <ON/OFF>. IP=<IP Hilit>. PORT=<ifii 15>, CRD=<Jt#AhbrR>. [<H /"
kR FR 5], [Bypass]. [Fn=<#ii#>]

ON/OFE ON: Hi#. OFF: L2

IP Hidil: LUK W@ (5 A PC 1 1P Hudik

=k

i 5 DUK KRS I PC i

TR S i DR L A I ZEHEAR AR A

AR (0=Base. 1=Hl#s N\, 2=T H. 3=U. 4=Un).

Mk s | AN BEMEARFR RN Uy Un ISR AR FR R 5

54 Filter [l 1 575 (ON=AiBil. OFF=iiil)..
Bypass T A A e B 3 2 s N R A Filter
Wk AR I I 3 FH A Filter

IS Filter A3 it (Bypass ON)I e F () HA Filter 1) cut-off Az .

A1

OnLTrack ON. 1P=192.168.1.254, PORT=7127. CRD=1. Bypass. Fn=10
'OnLTrack ThREZNTE. LIMLAS NARAR RBNE. & H cut-off My 10Hz Aty Filter
OnLTrack OFF 'OnLTrack Ljfig 45 i

» PEIEISEATE OnLTrack ON il OnLTrack OFF 2 [i] )\ PC B fir B 1 i 4 o

= )i OnLTrack i #id Filter %5 . 7E# %% S B B 5 Ay & HET Filtering BAJs
FINLER AN BIE . ZEIXFMESL R L Filtering S B & iy A I 47 1] g th IR ZE 1)

= J1H OnLTrack W 'LIMIT POS,+X=300,-X=300,+Y=300,-Y=300,+Z=300,-Z=300' !
'LIMIT VEL,X=200,Y=200,Z=200,RX=100,RY=100,RZ=100' [ 1T % & .
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2.2.2. LIMIT ¥4

W

i3 OnLTrack DI S My B 18 & i & LUR Sl as NI« X6 5 RSl TR B T P AT 3t
AN

AT

F[Fe]: FaANfr 2y — "PREV/INEXT, — "PREV/INEXT; —

FIF7]: LIMIT

F[F1]: Motion. I/0; —

LIMIT POS. [+X=<+X JH >]. [X=<-X JHZ>]. [+Y=<+Y BEE>]. [[Y=<Y BH&>],
[+Z=<+Z PEE>]. [-Z=<-Z B E5>]

LIMIT VEL. [X=<X#JE>]. [Y=<Y #J¥>]. [Z=<Z #H[F>]. [RX=<RX#E>]. [RY=<RY i#
fE>]. [RZ=<RZ % iF>]

POS/VEL | BRI, POS : BEE. VEL:

VAN TR S WAy B A& A S LA NI DUS AT AL B SRR HLEs A nT

WRRE | bl SRR 19 K S T

L I /N L BUB AU VA CR: s SRl IR - YN INDL p IR YN (RN IR A YNELE Y
= | R LR TR

Az R

OnLTrack ON,IP=192.168.1.254,PORT=7127,CRD=1,Bypass,Fn=10
LIMIT POS,+X=500,-X=200,+Y=100,-Y=100,+Z=300,-Z=300

LIMIT VEL,X=200,Y=200,Z=200,RX=100,RY=100,RZ=100

WAIT DI10

LIMIT POS,+X=100,-X=100,+Y=100,-Y=100,+Z2=100,-Z=100

LIMIT VEL,X=100,Y=100,Z=100,RX=50,RY=50,RZ=50

DELAY 10.0

OnLTrack OFF

= LIMIT POS J& IKLas A 2L B 0 FEAE B B I K V. 8 Y B 1 AU i T 1 e
{#) LIMIT POS,+X=500,-X=100,+Y=150,-Y=150,+Z=300,-Z=300

= 5 H] OnLTrack K[43 & LIMIT POS,+X=300,-X=300,+Y=300,-Y=300,+Z=300,-Z=300'
FILIMIT VEL,X=200,Y=200,Z=200,RX=100,RY=100,RZ=100'".

= JA H OnLTrack A LIMIT iy 2 K54 2% . s 59478 & . NAE A H OnLTrack Jaib 47 s
= 3] OnLTrack Jin] Z A LIMIT 174 {H LIMIT POS {EFAT Y B & LAFLAS A 24
FUA B kg F B B S A A

A ET R
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2.3. e N2 HI#3—PC Z [8] K38 15 B8 45 1 3l H ik
2.3.1. BEIEREESEMN
JA FECHLER EETD RERT LA PC y server. HLES A$E 6254 client #H47 UDP/IP 45 {5 B 1 2& 5msec.

2.3 2Ll C 1 5 Rk H UDP/NP AE 3T PC S HLAS N2l 2 RIWOR His i 4k o R X A it Scdis
KN4k 64Bytes. (char Y 1byte. int %Y 4bytes. double %! 8bytes)

struct{
char Command;
char char_dummy]3];

int State;
int Count;
int int_dummy;

double dData[6];
}

2.1 UDP/IP A5 Wk Bk 45 7
2.3 ff) Command s&& 7/~ PC FIHLAE NP Hlgs 2 R PERTT UG EREE . AL E 8 m i S FHLES A AL
EAEAS R . T PC FIHLAS N il a2 18] 1E A 008 15 A B i ik N f i 2 2.1 i A FE i B
fE45 Command {i. BCHLERES DI GERIELS B shiFiE 2 I 2.3.2 75,

# 2.1 YRS Command A8 %F

el A 7 1)
A4
PLEs Azl — PC PC — MlLas AFaihl &
- NEEHIZSERS A R SURIE BT HIRE
s |- Ja F OnLTrack %% R DL S
- TN LER R Th BE T Uf RIS R 16 214 il i I s 1 2% 2 26 2 i
K. )
- BRI B Ay A I RIS H
Command P (B State 25 i) - Fk RIS E B4
- —lARIENLS N 2 A (3 dData 4% )
(3 dData ZF &)
o | - M OnLTrack i % K - ARHIFRRIE OnLTrack 2 AILA PC £k
S s IEHLBRIE D K K
o IHeT - AL T B
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2.3 1) State 2 FAE MHLAF ANFE G4 1) PC AEHHRIN A HE X . State=1 F/RHFiRiEHE . State=3 &
INEEBLE R, I Command="S'lit State=1. Command="F'Ii} State=3. Command="P'li} State & -1 5§
2. 2 Ko EH R A O BEEHLEE A Motion TR -1 RS R MU (FEHLES A58 AL & (singular
point)HLes N MBI TEAAAEBR HI A3 T BEJCTR S Bfy B3 By 4. )State N ALK 2.2,

% 2.2 WRBYEN State A8 N A

Kot e 1i

AR
HlLas N¥files — PC PC — Hl#s ANfsihlss

- JAF OnLTrack I & %%
- TN LER R T BE T 4R

2 | - Bl RO E Ay A
State - A (reserved)
Sl | - HVARBECT 7 B A {ER A S

- % OnLTrack I & % $
- THINBRHLER R Th e 45 K

K 2.3 [f) Count &M\ PC [ HL2E AN ihilgs A A B 1 B v & 0 B & 5 LM B iy 2 18 . &l
P E AR . MFEHIR R PC A IEHLAS N B ETAL B & s ki 2 A M PC #2022 ) Count {H.
R Pl i Count AR, BER A IEBUE G —> Count. [l -5 M 628 Bl B i 4 2% Count f(E
HEATHERE . RIATHIA 2 BT BE JE 15 k%58 5. Count AR N 25 AR 2.3 TR

# 2.3 WREHRE Count Z5 & Py %%

B AL 7 )
A4
HlLEs N¥files — PC PC — Mlas ANf=ihias
| \ e | e e | - BT A R IRE UL
Count %}g”}l)igc PR AT AL E — [ | e R T M O JEAA I 1 Ut
PLBf O 2 A2 i 2 1 B s e o i Ol

A ET R 2.6




2. FMRIhEE

K 2.3 1) dData H34k A& 3% 7 ) HAT AN A (s . N PC R IEFIHL A A\ d i 28 i 2 5 7E Bmsec WAL AR
SIIALE R R MHLEs AFEHIES ZIEE] PC BHEFEHLE AR 257 B A ARRAL B o T LR NI
VRN F%rﬁﬁn«}aﬁﬁ;uﬁﬁt 5msec SEI RGN BEIGE 4. BT HI%E M OnLTrack ON f54- I 4%
W Filter ¥'& . {7 B 1 iy 28 Filtering T AAELA S 2 F0 . (B T RE R AR . HA B Em A a2
F| LIMIT POS Al LIMIT VEL $58 4Rl F72F 2.2.2 WHar2 i . HLas A fihilse k%3 PC Pl
NP2 A AR bR A T i R ORI 1 B 1 Tty 2 R AL N AR bR RO S MEN T A B HLAR
N T B A AR BRA BT S 7T E TP RIS A6 B A ARARA B E A ] . dData A% & ) A Wi 2.4,

X 2.4 WCRBHEN dData 748N 25

AL T )
LR
PC — Hlas AF&ililds Pl NFEdilds — PC
- 5msec WALE NPT BIK A7 B 1 f dy & - SR G A A IS AR AR AR K 1T L
(M Ay 44 h5 R K OnLTrack ON fir4 )L[fl’J BB
B T AN
o g s dData[0] : X /[ ME{E. m H7
dData[0] : X J7 [ MG A4 m HAp7 L e N
dData[0]~[5] dData[1] : Y i A%, m hr dDatal1] : Y J7 &) éu@ﬁi% m EF'{iL
dDatal2] - Z 7 Wk m s dData[2] : Z Js I 4 aifrE. m Hq
j LN . dData[3] : Rx 75 [l i & rad HA7
dDatgli Rxfﬁ R < gl %M dData[4] : Ry Jjl HHifi &, rad H47
dData[4] : Ry J7[nl iy 4. rad FA7 dDatal5] : Rz il é’ﬁﬁ\‘*ﬁ\ rad 6 fr
dData[5] : Rz /7 I} # &4 rad H47 ' HIBLRL -
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2.3.2. BEHE

LL PC 4 server. HlL#s A\#asihlge 2 client #H47 UDP/IP {5, 1015 & Smsec. #ifilas g Eeit 3
AW 56 1 (ENO. EN1. EN2). {H PC Z57E EN2 ¥ B i IP Ml Al 1 45=6001 #4TEAE . (%< EN
2 1) 1P HhhESE ) v B S 2 I HIS Pl s B VR UL 15 1 M 48 ) PC 1 1P Hhuhik Ry 145 5 OnLTrack O
N 4 F BB AR . PC Al e As OB IR ML . hEE(T PC AR5 35 50 OR N 44 IR (S
J 7k Command A8 &, & 3.1 /& o PC AT T 2% 2 7] F 3 A5 55 AACR [ Command 7425 & .

PC AN
v gy e 2m o278
© B SRS Robo:HAD06-03, baxes, 3steps
. . _ Comnland="sl51  MOVE P,5=60%,A=1,T=1
% ?ﬁgggﬁ < : S OnlLTrack ON,IP=192.168.1.254, PORT=7127,Bypass.Fn=10
C°m:]a“d: s LIMIT POS, +X=200,-X=200,+Y=100,-Y=100,+Z=0,-7 =0
@ RXWAHS < Command="P LIMIT VEL,X=100,Y=100,Z=100,RX=100,RY=100,RZ=100
® B MLHTAE — > DELAY 2.0
Commpand="Plo, " \IOVE P.5=60%, A1, T=1
® BREREm <€ Com——¢ OnLTrack OFF
S3  MOVE P,5=60%,A=1,T=1
END
O APCHEATUDP/IPIE(E ¥4 S S5 45 % 1z
@ e HIEZ170nLTrack ONfR 2 I i) PC K 1% JT 4 18 &l1(Command='S")
@  PCHMIT AR %N 5 n) 72 48 12 ZE A1 (Command="S")
@ AFPCHAL & WAy 4 J5 RIEF$EH| 25 (Command='P")
®  Fail g OR s A I Ay A 5 RIS H LA A S T E (Command="P")
® KE®. ®)512170nLTrack OFF454 I i PC k1% 45 W id &1(Command="F")

K 2.1 PC FIHL#s A5 2% 2 8] A5 7

LL PC Jy server. Hl2s AF=HI2% 4 Client #H47 UDP/IP {5 . Client BIHL#E A ¥l g tn® 3.1 s, fEis
TR AL )5 MR 45 OnLTrack ON. OFF 54 H 35 server Rl PC JE Il {5 2R 45 a5 « MM A shIeAL
EREEThAE. H PC RIHL2E A\ Fas il de 2 18] (a8 45 5 3010 Smsec. MR HI27E Smsec IR 2 S PL_E %L
P ik FOE F s Bl A . & 2 2 iR B A . DRk PC R IEEE I 22 0 B R
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3.1. [EAHERHLER BR DD BRI HIDLEF A B 1k

e

Robot:HA006-03, 6axes, 3steps

IS1 MOVE P,S=60%,A=1,T=1
OnlLTrack ON,IP=192.168.1.254, PORT=7127,Bypass.Fn=10
LIMIT POS, +X=200,-X=200,+Y=100,-Y=100,+Z=0,-Z=0
LIMIT VEL,X=100,Y=100,Z=100,RX=100,RY=100,RZ=100
DELAY 2.0

52 MOVE L,S$=60%,A=1,T=1
OnlLTrack OFF

S3 MOVE L,S5=60%,A=1,T=1

END

LN

Teaching# % \\\\\ REERRE

\
\ N

\\ \\
AN \\\
52,0
.
.
-

S2’

R e AR

Bl 3.1 AEFHIRHLERER D RE S (R s N AR A B

K 3.1 ol LR EEThRE . LS AN BRI I Bl AR AL . A M LERER IO RERS . kA2 H A Th RE K
OnLTrack ON F1 OnLTrack OFF fir4 2 [A][f) Step S2 #i i, MiAZMEE A S2' Hb i, frEE G4 KX
meBIHLEE NSRS I LUE . RIS L H-RI G Teaching #8642 . {H5SH] OnLTrack joan& 3.1 Fizs.
M S2'07 B H ik F Step S3 A7 E A FECHLER B2 Th eI Teaching 4% i T4 iy & n] A8 o (T R A2
ML .

AR EE 3-2
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3.2. BRHLERERTHRER] UDP/IP 747

TSRS T EENLEREETh e . 22 PC B UDP/IP B EFLP W~ eI NAR L2 A\ SIETRY C
HEa s PP A E b FBS e R A ] AIS FR.

#include <tchar.h>
#include <winsock2.h>
#include <stdio.h>
#include <stdlib.h>
#include <conio.h>
#include <math.h>

#pragma comment(lib, "ws2_32.lib")

#define _PI 3.141592
#define Hi5_Ts  0.005

typedef struct{

char Command;

char  char_dummy/3];
int State;

int Count;

int int_dummy;
double dData[6];

} RECEIVE_INTERFACE;
typedef struct{

char Command;

char  char_dummy/3];
int State;

int Count;

int int_dummy;
double dData[6];

} SEND_INTERFACE;

unsigned long __stdcall Thread1( LPVOID IpParam );

void Init_Command_Data();

void Init_ UDP(const char *PC_IP, unsigned short PC_Port, const char *ROBOT _IP, unsigned short
ROBOT_Port);

WSADATA wsaData;

SOCKET PC_Socket;

SOCKADDR_IN PC_Address, Hi5_Address;
int PC_AddressSize = sizeof(PC_Address);
char *IP_Hi5 = new char [16];

char *IP_PC = new char [16];

unsigned short Port_Hi5;

unsigned short Port_PC;

3-3 A ET




BRBLER B

RECEIVE_INTERFACE *pRECEIVE = new RECEIVE_INTERFACE;
SEND_INTERFACE *pSEND = new SEND_INTERFACE;

int _tmain(int argc, _TCHAR* argv[])

{
int i, ReturnVal, ch;
double DeltaPosCmd][6];

IP_Hi5="127.0.0.1"; /I IP address of robot controller (Hi5 controller)
Port_Hi5 = 6001, /I port number of robot controller (Hi5 controller)
IP_PC="127.0.0.1" /I IP address of PC

Port_ PC =7127, /I port number of PC

Init_ UDP(IP_PC, Port_PC, IP_Hi5, Port_Hi5); /I UDP/IP is initialized

HANDLE hThreadl,
DWORD dwThreadlD1;
hThreadl = CreateThread( NULL, O, Thread1l, 0, 0, &dwThreadID1 );

do
{
for(i=0; i<6; i++)

{

}
ch = _getch();

DeltaPosCmd[i] = 0.0;

switch(ch)
{

/I calculate incremental position command (DeltaPosCmd)

case 'u"

case 'U"
DeltaPosCmd[0] = 150.0*Hi5_Ts; /I 150mm/sec * 0.005sec
break;

case J.

case 'J"
DeltaPosCmd[0] = -150.0*Hi5_Ts;
break;

case 'i"

case 'l":
DeltaPosCmd[1] = 150.0*Hi5_Ts;
break;

case 'k":

case 'K"
DeltaPosCmd[1] = -150.0*Hi5_Ts;
break;

case '0"

case 'O"
DeltaPosCmd[2] = 150.0*Hi5_Ts;
break;

case 'l"

case 'L"
DeltaPosCmd[2] = -150.0*Hi5_Ts;
break;

case 'q"

case 'Q"

A ET R 3.4
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}

DeltaPosCmd[3] = 100.0*Hi5_Ts; /I 100deg/sec * 0.005sec
break;

case 'a"

case 'A".
DeltaPosCmd[3] = -100.0*Hi5_Ts;
break;

case 'W":

case 'w'"
DeltaPosCmd[4] = 100.0*Hi5_Ts;
break;

case's"

case 'S"
DeltaPosCmd[4] = -100.0*Hi5_Ts;
break;

case 'e"

case 'E"
DeltaPosCmd[5] = 100.0*Hi5_Ts;
break;

case 'd"

case 'D"
DeltaPosCmd[5] = -100.0*Hi5_Ts;
break;

default:
break;

}

PSEND->Count++;
pPpSEND->State = 2;
pSEND->Command = 'P";

/I incremental position command must be expressed in terms of meter & radian
for(i=0; i<3; i++)

pSEND->dData(i] = DeltaPosCmd][i] * 0.001; /[ mm->m
pSEND->dData[i+3] = DeltaPosCmd[i+3] * _P1/180.0; // deg -> rad

}

/I send the data to Hi5 controller

ReturnVal = sendto( PC_Socket,
(char *)pSEND,
sizeof(SEND_INTERFACE),

01
(struct sockaddr *)&Hi5_Address,
sizeof(Hi5_Address) );

} while(ch!="x" && ch!="X");

Sleep( 500 );
closesocket( PC_Socket ); /5% 4] Socket.
WSACleanup();

printf("Program is terminated.\n");

return O;

unsigned long __stdcall Thread1( LPVOID IpParam )

3.5 A ET
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int ReturnVal;
bool Start_flag=false;
WSANETWORKEVENTS event;

WSAEVENT SockEvent = WSACreateEvent();
printf( "Waiting for the beginning of On-line tracking by Hi5 controller..\n");
WSAEventSelect( PC_Socket, SockEvent, FD_READ );

while(1)
{
WSAEnumNetworkEvents( PC_Socket, SockEvent, &event );
if((event.INetworkEvents & FD_READ)==FD_READ)
{
I receive the data from Hi5 controller
ReturnVal = recvfrom( PC_Socket,
(char *)pRECEIVE,
sizeof(RECEIVE_INTERFACE),
0, (struct sockaddr *)&PC_Address,
&PC_AddressSize );

if(Start_flag==false)
{
if(PRECEIVE->Command =="'S’) /I Start
{
system( "cls" );
printf( "recv>> Command: %c, Count: %d, [X: %.3f, Y: %.3f, Z: %.3f, Rx: %.3f,
Ry: %.3f, Rz: %.3f] \n",
pRECEIVE->Command,
pRECEIVE->Count,
pRECEIVE->dData[0]*1000, /I m ->mm
pRECEIVE->dData[1]*1000,
pRECEIVE->dData[2]*1000,
pRECEIVE->dData[3]*180.0/_PI, //rad ->deg
pRECEIVE->dData[4]*180.0/_PI,
pRECEIVE->dData[5]*180.0/_PlI);

e

Start_flag = true;
Init_Command_Data();
pSEND->Command ='S';
pSEND->Count = 0;

pSEND->State = 1;

ReturnVal = sendto( PC_Socket,
(char *)pSEND,
sizeof(SEND_INTERFACE),

0,
(struct sockaddr *)&Hi5_Address,
sizeof(Hi5_Address) );

printf("On-line tracking is started by Hi5 controller.\n");

}
}

else

{
switch(pRECEIVE->Command)

{
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case 'P": Il Play
system( "cls" );
printf( "recv>> Command: %c, Count: %d, [X: %.3f, Y: %.3f, Z: %.3f, Rx: %.3f,
Ry: %.3f, Rz: %.3f] \n",
pRECEIVE->Command,
pRECEIVE->Count,
pRECEIVE->dData[0]*1000, /I'm->mm
pRECEIVE->dData[1]*1000,
pRECEIVE->dData[2]*1000,
pRECEIVE->dData[3]*180.0/_PI, //rad ->deg
pRECEIVE->dData[4]*180.0/_PI,
pRECEIVE->dData[5]*180.0/_PlI);
break;
case 'F" /' Finish
printf( "On-line tracking is finished by Hi5 controller.\n");
Start_flag = false;
break;
default:
break;
}

}
}
}

WSACIloseEvent( SockEvent );
closesocket( PC_Socket );
WSAClIleanup();

exit(0);

return O;

}

void Init_Command_Data()

{

inti, ReturnVal=0;;

pSEND->Command = NULL; pSEND->State = 0; pSEND->Count = 0;
pRECEIVE->Command = NULL; pRECEIVE->State = 0; pRECEIVE->Count = 0;
for(i=0; i<6; i++)

pSEND->dDatal[i] = 0.0;
pRECEIVE->dData[i] = 0.0;
}

return;

}

void Init_UDP(const char *PC_IP, unsigned short PC_Port, const char *ROBOT_IP, unsigned short

ROBOT_Port)

{
PC_Address.sin_family = AF_INET,;
PC_Address.sin_addr.s_addr = inet_addr( PC_IP);
PC_Address.sin_port = htons( PC_Port);

Hi5_Address.sin_family = AF_INET,;
Hi5_Address.sin_addr.s_addr = inet_addr( ROBOT_IP );
Hi5_Address.sin_port = htons( ROBOT_Port );
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[l initiate use of WS2_32.DLL by a process
if (WSAStartup(0x202,&wsaData) == SOCKET_ERROR)
{
printf( "Trouble occurs in WSAStartup setting.\n");
WSAClIleanup();
exit( 0);

/I create PC socket for UDP
PC_Socket = socket(AF_INET, SOCK_DGRAM,0); //

if( PC_Socket == INVALID_SOCKET )

{
printf( "PC_Socket can't be created.\n");
WSAClIleanup();
exit(0);

}

[/l associate PC address with PC socket
if( bind(PC_Socket,(struct sockaddr*)&PC_Address,sizeof(PC_Address) ) == SOCKET_ERROR)
{
printf( "Socket can't be binded." );
closesocket( PC_Socket );
WSACleanup();
exit(0);
}

return;
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