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BARM %

3-5-4 WP AT3ERQ [A] H)<20 _X— > THEH L7 BETRIT 7 1 77 A(user.c) Zitd# 4 5,

#include "global.h"

#include "sci.h"

#include "interface.h"

#include "flightviewer.h"

#include <math.h>

Il g_ushRevl[0]
Il g_ushRevl[1]
Il g_ushRev[2]
/Il g_ushRev[3
/Il g_ushRev[4
/Il g_ushRev[5
/Il g_ushRev[6
Il g_nCtrl

Il g_dAttAx
Il g_dAttAy

/Il g_dAttAz

/Il g_dAttP
II'g_dAttQ

Il g_dAttR

/I g_dAttPhi

/I g_dAttTht
Il g_dAttPsi

Il g_dAltP

/I g_dAirspeed
/I g_dGpsLat
/Il g_dGpsLon

]
]
J
]

unsigned short
unsigned short
unsigned short
unsigned short
unsigned short
unsigned short
unsigned short
int

double

double

double

double

double

double

double

double

double

double

double

double

double

“nk fef4 CH2
“nk fef4 CH3
“nf fiEf CHA4
“nk fef4 CH5
ok fitf4 CH6
ok e CH7
EEIEE )
DM EE X i
DEEE Y i
I EE Z il
A X ih
AR Y dih
A 7 Wi

N )

t T

NN N N N N N

1250(-150%) ~ 2500(+150%)
1250(-150%) ~ 2500(+150%)
1250(-150%) ~ 2500(+150%)
1250(-150%) ~ 2500(+150%)
1250(-150%) ~ 2500(+150%)
1250(-150%) ~ 2500(+150%)
1250(-150%) ~ 2500(+150%)
0=MANUAL, 1=AUTO



Il g_dGpsAlt
/I g_nUTChour
/l g nUTCmin
/l'g_dUTCsec

/I g_nGpsStatus

Il g_nGpsMode

Il g_dGpsHDOP

Il g_dGpsGs
/I g_dGpsCrs
/I g_nGpsNsv

/I g_dWpLat[*]
/I g_dWpLon[*]
Il g_dWpAlt[*]

/I g_uchWpFlg[*lunsigned char

Il g_nWpTo
Il g_ nWpNum

Il g_dPhiCmd
/I g_dThtCmd
/Il g_dPsiCmd
/I g_dVelCmd
/I g_dAltCmd

double
int
int
double
int
int
double
int
double

int

double
double
double

int

int

double
double
double
double
double

GPS & [m] WGS84 #5275 D & i
UTC K [hour]

UTC 4y [min]

UTC [sec]

GPS 2741 [-] 0% 1L

GPS &}’ [-] O:EHIAL 1:DGPS 2:4E5)
HDOP [m]

GPS xitdE  [m/s]

GPS 2-% [deg]

GPS fira % [-]

N HAL S

FATEIE . [deg]

FRATRIE R [deg]

FATEIE & [ml

ATt 7770 [

HAZ WP (/7 9/ 4[]

R E WP % [-]

N (VAN

N VYIRS [deg]  FlightViewer 7= H
t o AfES [deg]  FlightViewer /<
WoKIAEEi=EN [degl  FlightViewer #1: f
RS [deg]  FlightViewer #/~
R [m] FlightViewer 7~ H



void userfunc()

{
[[===mmmmmm e
I Fr/ 4w 25K
[[-==mmmmmm e
/l CH1 g_ushCmd/[0]
/l CH2 g_ushCmd[1]
// CH3 g_ushCmd|[2]
// CH4 g_ushCmd|[3]
/I CH5 g ushCmad[4]
/I CH6 g_ushCmd[5]
[[===mmm e e
I =% Hh fre s o E
[[===mmm e e
11 -150% 1250
1l 0% 1875
11 +150% 2500

static unsigned short s_ushChl;
static unsigned short s_ushCh2;
static unsigned short s_ushCh3;
static unsigned short s_ushCh4;
static unsigned short s_ushChb5;
static unsigned short s_ushCh6;

double dTmp;

double
dLat,dLon,dAlt,dDis,m_dLat,m_dLon,g_dLat,dr11,dr12,abs_Deg,gpsdHdg,dDeg,dEle;

static double s_dAlt = 0;

double dAltCmd;

if (g_nCtrl == MANUAL) {

/I =27 VERHE

Il R=aT VERRERF D7 0k AT B ARAT



s_ushCh1l = g_ushRev|[0];
s_ushCh2 = g_ushRev|[1];
s_ushCh3 = g_ushRev|[2];
s_ushCh4 = g_ushRev|[3];
s_ushCh5 = g_ushRev|[4];
s_ushCh6 = g_ushRev|[5];

#if 0
Il KIESE 2R 556
s_dAlt = g_dAIltP;
#else
Il GPS S E 2+ 2596
s_dAlt = g_dGpsAlt;
#endif

It

g_ushCmd[0] = g_ushRev[0];

g_ushCmd[1] = g_ushRev[1];

g ushCmd[2] = g_ushRecv[2

g_ushCmd[3] = g_ushRcv[3

g ushCmd[4] = g ushRev[4];
[

g ushCmd[5] = g _ushRev[5

b

K

]
]
]
]
]
I;

} else 1

I B Bt

B

Il T EFR D

o,

#if 0
/I WP mEZERT 256
dAltCmd = g dWpAlt[lg nWpTol;
#else
/I B EEHRE ON FED 2 3 5554
dAItCmd = s_dAlt;
#endif
I FRATRE ) 7 b
g_dAltCmd = dAltCmd;



#if 0

#else

#endif

Il FiiERRZE deg
dLat = g_dWpLat[g_nWpTol - g dGpsLat;
dLon = g_dWpLon[g_ nWpTo] - g dGpsLon;

Il KIEEmE 2T 256
dTmp = dAltCmd - g_dAltP;

Il GPS & E Z A+ 2596
dTmp = dAltCmd - g_dGpsAlt;

I FLERAZE deg -> m
m_dLat = dLat* 90541.70352;
m_dLon = dLon* 110952.8317;

Il BEEY AR VN E TO R
dDis = sqrt(m_dLat * m_dLat + m_dLon * m_dLon);//7K 75 ] E#% EEfE (m)

if (dLat == 0 && dLon == 0){
/l atan2 A€ [EREALER

drll =0;
}else {
Il B BT BEEY AR f/hETOHNA (HHAL) rad
//dr1l = atan2(m_dLon, m_dLat);
dr1l = atan2(dLon, dLat);
}



Il BN D L7z BEED AR (v E TOHAL rad -> deg
dr12 =drll * 180.0 / PL;

11 FRATRE Y7 MR

g_dPsiCmd = dr12 + 7.0;
/lg_dPsiCmd = dr12;

e EREREELEELE
#if 1
Il BEILGT 209 256
gpsdHdg = g_dAttPsi - 7.0; /A= R VALY S
gpsdHdg = gpsdHdg - 22.28; /A 5L & DFRZEN 22.28 JE72 57D T 22.28
Z ANTEE
#else
I GPS -2 %A 5556
if (180 < g_dGpsCrs) {
gpsdHdg = g_dGpsCrs - 360.0;
}else {
gpsdHdg = g_dGpsCrs;
}
#endif

Il Fifiihzz deg
dDeg = (dr12 - gpsdHdg);

if (dDeg < -180.0){

dDeg = dDeg + 360.0;
} else if(dDeg > 180.0)

dDeg = dDeg - 360.0;

I =% —H7

dDeg = -(dDeg * 2.0) + 1875;

I 75—V 3 v NLEE



if (dDeg > 1955) {
dDeg = 1955;

} else if (dDeg < 1795) {
dDeg = 1795;

11 FIOKEJ5 1)
dEle = (dDis * 40.0) + 1875;

I )39%
if (dEle > 1955) {
dEle = 1955;
} else if (dEle < 1795) {
dEle = 1795;

11 G E 7 1)
dTmp = (dTmp * 40.0) + 1875;
I V3%
if (dTmp > 1955) {
dTmp = 1955;
} else if (ATmp < 1795) {
dTmp = 1795;

Il HENEGEC A D ERTOT ok A& H T
// CH1 | w e

s_ushCh1 = g_ushRecv|[0];

/I CH2 T L R—H
/ls_ushCh2 = (unsigned short)dDis;5 [al, Fij
s_ushCh2 = g_ushRcv[1];

EXFETT S



}

// CH3 i JEE T A
s_ushCh3 = (unsigned short)dTmp;

/l CH4 JF AL il )
s_ushCh4 = (unsigned short)dDeg;

/I CH5
s_ushCh5 = g_ushRevl[4];

/I CH6
s_ushCh6 = g_ushRev|[5];

if (dDis < 10.0) {
g nWpTo =g nWpTo + 1;

if (g nWpNum == g_nWpTo){
g nWpTo =0;

I 7]

g ushCmd[0] =s_ushCh1;
g ushCmd[1] =s_ushCh2;
g ushCmd[2] =s_ushCh3;
g ushCmd[3] =s_ushCh4;
g ushCmd[4] = s_ushCh5;
g ushCmd[5] = s_ushCh6;

K A O A A

Il
NN
I



void downlink()

{
int 1;
unsigned char uchMsg[100];
unsigned char uchID, uchRS;
unsigned char uchCS;
unsigned short ushTmp;

unsigned long ulTmp;
double dDeg;

I~y =
uchMsg[0] = 0xff;
uchMsg[1] = 0xff;

I ok

ushTmp = g_ushCnt++;

uchMsg(2] = (unsigned char)(ushTmp >> 8 & 0x00ff);
uchMsg[3] = (unsigned char)(ushTmp & 0x00ff);

/I AX

ushTmp = (unsigned short)((g_dAttAx + 50.0) / 100.0 * 65535.0);
uchMsg[4] = (unsigned char)((ushTmp >> 8) & 0x00ff);
uchMsg[5] = (unsigned char)(ushTmp & 0x00ff);

Il AY

ushTmp = (unsigned short)((g_dAttAy + 50.0) / 100.0 * 65535.0);
uchMsg[6] = (unsigned char)((ushTmp >> 8) & 0x00ff);
uchMsg[7] = (unsigned char)(ushTmp & 0x00ff);

I AZ

ushTmp = (unsigned short)((g_dAttAz + 50.0) / 100.0 * 65535.0);
uchMsg[8] = (unsigned char)((ushTmp >> 8) & 0x00ff);
uchMsg[9] = (unsigned char)(ushTmp & 0x00ff);

/I P
ushTmp = (unsigned short)((g_dAttP + 300.0) / 600.0 * 65535.0);
uchMsg[10] = (unsigned char)((ushTmp >> 8) & 0x00ff);



uchMsg[11] = (unsigned char)(ushTmp & 0x00ff);

IQ

ushTmp = (unsigned short)((g_dAttQ + 300.0) / 600.0 * 65535.0);
uchMsg[12] = (unsigned char)((ushTmp >> 8) & 0x00ff);
uchMsg[13] = (unsigned char)(ushTmp & 0x00ff);

/IR

ushTmp = (unsigned short)((g_dAttR + 300.0) / 600.0 * 65535.0);
uchMsg[14] = (unsigned char)((ushTmp >> 8) & 0x00ff);
uchMsg[15] = (unsigned char)(ushTmp & 0x00ff);

/I PHI

ushTmp = (unsigned short)((g_dAttPhi + 180.0) / 360.0 * 65535.0);
uchMsg[16] = (unsigned char)((ushTmp >> 8) & 0x00£f);
uchMsg([17] = (unsigned char)(ushTmp & 0x00ff);

// THT

ushTmp = (unsigned short)((g_dAttTht + 180.0) / 360.0 * 65535.0);
uchMsg[18] = (unsigned char)((ushTmp >> 8) & 0x00£f);
uchMsg[19] = (unsigned char)(ushTmp & 0x00ff);

/l PSI

ushTmp = (unsigned short)((g_dAttPsi + 180.0) / 360.0 * 65535.0);
uchMsg[20] = (unsigned char)((ushTmp >> 8) & 0x00ff);
uchMsg[21] = (unsigned char)(ushTmp & 0x00ff);

/l PALT

ushTmp = (unsigned short)((g_dAltP + 500.0) / 9500.0 * 65535.0);
uchMsg[22] = (unsigned char)((ushTmp >> 8) & 0x00ff);
uchMsg[23] = (unsigned char)(ushTmp & 0x00ff);

/I TAS

ushTmp = (unsigned short)(g_dAirspeed / 200.0 * 65535.0);
uchMsg[24] = (unsigned char)((ushTmp >> 8) & 0x00ff);
uchMsg[25] = (unsigned char)(ushTmp & 0x00ff);

/I GPS LAT



dDeg = g_dGpsLat;

uchMsg[26] = (unsigned char)dDeg;

ulTmp = (unsigned long)((dDeg - (int)dDeg) * 16777215.0);
uchMsg[27] = (unsigned char)((ulTmp >> 16) & 0x000000ff);
uchMsg[28] = (unsigned char)((ulTmp >> 8) & 0x000000ff);
uchMsg[29] = (unsigned char)(ulTmp & 0x000000ff);

// GPS LON

dDeg = g_dGpsLon;

uchMsg[30] = (unsigned char)dDeg;

ulTmp = (unsigned long)((dDeg - (int)dDeg) * 16777215.0);
uchMsg[31] = (unsigned char)((ulTmp >> 16) & 0x000000ff);
uchMsg[32] = (unsigned char)((ulTmp >> 8) & 0x000000ff);
uchMsg[33] = (unsigned char)(ulTmp & 0x000000ff);

/I GPS ALT

ushTmp = (unsigned short)((g_dGpsAlt + 500.0) / 9500.0 * 65535.0);
uchMsg[34] = (unsigned char)((ushTmp >> 8) & 0x00ff);
uchMsg[35] = (unsigned char)(ushTmp & 0x00ff);

/I GPS GS

ushTmp = (unsigned short)(g_dGpsGs * 10.0);
uchMsg[36] = (unsigned char)((ushTmp >> 8) & 0x00ff);
uchMsg[37] = (unsigned char)(ushTmp & 0x00ff);

/I GPS Crs

ushTmp = (unsigned short)(g_dGpsCrs * 10.0);
uchMsg[38] = (unsigned char)((ushTmp >> 8) & 0x00ff);
uchMsg[39] = (unsigned char)(ushTmp & 0x00ff);

/[l HDOP

ushTmp = (unsigned short)(g_dGpsHDOP * 10.0);
uchMsg[40] = (unsigned char)((ushTmp >> 8) & 0x00ff);
uchMsg[41] = (unsigned char)(ushTmp & 0x00ff);

/I UTC
uchMsg[42] = (unsigned char)g nUTChour;
uchMsg[43] = (unsigned char)g_ nUTCmin;



ushTmp = g ushUTCsec;
uchMsg(44] = (unsigned char)((ushTmp >> 8) & 0x00ff);
uchMsg[45] = (unsigned char)(ushTmp & 0x00ff);

// Status
uchMsg[46] = (unsigned char)g nGpsStatus;

/l Mode
uchMsg[47] = (unsigned char)g_nGpsMode;

/I NSV
uchMsg[48] = (unsigned char)g_ nGpsNsv;

/I A R(CHL)

ushTmp = g_ushCmd[0];

uchMsg[49] = (unsigned char)(ushTmp >> 8 & 0x00ff);
uchMsg([50] = (unsigned char)(ushTmp & 0x00ff);

/I IS (CH2)

ushTmp = g_ushCmd[1];

uchMsg[51] = (unsigned char)(ushTmp >> 8 & 0x00ff);
uchMsg[52] = (unsigned char)(ushTmp & 0x00ff);

/I i {EEHH (CHB)

ushTmp = g_ushCmd[2];

uchMsg[53] = (unsigned char)(ushTmp >> 8 & 0x00ff);
uchMsg[54] = (unsigned char)(ushTmp & 0x00ff);

/I il 5(CH4)

ushTmp = g_ushCmd[3];

uchMsg[55] = (unsigned char)(ushTmp >> 8 & 0x00ff);
uchMsg[56] = (unsigned char)(ushTmp & 0x00ff);

/I HI#EE H(CHS5)

ushTmp = g_ushCmd[4];

uchMsg[57] = (unsigned char)(ushTmp >> 8 & 0x00ff);
uchMsg[58] = (unsigned char)(ushTmp & 0x00ff);



/I {55 (CH6)

ushTmp = g_ushCmd[5];

uchMsg[59] = (unsigned char)(ushTmp >> 8 & 0x00ff);
uchMsg[60] = (unsigned char)(ushTmp & 0x00ff);

Il HIAE770
uchMsg[61] = (unsigned char)g_nCtrl;

Il BEE) AR A/}
uchMsg[62] = (unsigned char)g nWpTo;

I J=AK AV MK
uchMsg[63] = (unsigned char)g_ nWpNum;

A2 =k

ushTmp = (unsigned short)((g_dPhiCmd + 180.0) / 360.0 * 65535.0);
uchMsg[64] = (unsigned char)((ushTmp >> 8) & 0x00ff);
uchMsg[65] = (unsigned char)(ushTmp & 0x00ff);

I yFAfEs

ushTmp = (unsigned short)((g_dThtCmd + 180.0) / 360.0 * 65535.0);
uchMsg[66] = (unsigned char)((ushTmp >> 8) & 0x00ff);
uchMsg[67] = (unsigned char)(ushTmp & 0x00ff);

Il HhAfas

ushTmp = (unsigned short)((g_dPsiCmd + 180.0) / 360.0 * 65535.0);
uchMsg[68] = (unsigned char)((ushTmp >> 8) & 0x00£f);
uchMsg([69] = (unsigned char)(ushTmp & 0x00ff);

Il HREEFR

ushTmp = (unsigned short)(g_dVelCmd / 200.0 * 65535.0);
uchMsg[70] = (unsigned char)((ushTmp >> 8) & 0x00£f);
uchMsg[71] = (unsigned char)(ushTmp & 0x00ff);

Il SRS
ushTmp = (unsigned short)((g_dAltCmd + 500.0) / 9500.0 * 65535.0);
uchMsg[72] = (unsigned char)((ushTmp >> 8) & 0x00ff);



uchMsg[73] = (unsigned char)(ushTmp & 0x00ff);

I 1
getFIFO(&uchlD, &uchRS);
uchMsg[74] = uchID;
uchMsg[75] = uchRS;

IS 2
getFIFO(&uchID, &uchRS);
uchMsg[76] = uchID;
uchMsg[77] = uchRS;

2% 3

getFIFO(&uchlD, &uchRS);
uchMsg[78] = uchID;
uchMsg[79] = uchRS;

I~ 74

uchCS = 0;

for (i = 2;i <= 79; i++) {
uchCS ~=uchMsglil;

H

uchMsg[80] = uchCsS;

I 79%-
uchMsg[81] = 0x0d;
uchMsg[82] = 0x0a;

/S
sendXBee(uchMsg, 83);

/I SD -} L

for G=0;1<883;1i++) {
sci2_writeChar(uchMsglil);
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