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The ARM-LINUX-based GPS navigation system

Zhu Heng
(Institute: Institute of Physics and Electronic Information Professional: Applied Electronic Technology Education

Year: 06 Instructor: ZHOU Yong-hong)

Abstract: This system consists of GPS data collection, map display composed of two parts,
simulated GPS navigation process. Through the GPS module, arm9 hardware environment,
embedded LINUX operating system, TFT touch screen and other modules to complete the
operation of the entire system to collect real-time GPS data, GPS data and then display the
corresponding map, re-use the data into the PC serial port machine in the database queries,

and so to achieve a series of functions. This design feature is user-friendly, user easy to
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operate, low power consumption, easy to navigate a long time outdoors.

Keywords: ARM; LINUX; GPS; C + + language; SHELL programming; embedded operating
system
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#include <stdlib.h>

#include <stdio.h>

#ifndef DEBUG PDF H

#define DEBUG PDF H

/ /===============debug level for info trace bug

#define debug 1

#define POP3DERUG 1

#ifdef POP3DERUG

#define PDF (level, fmt, args...) \

if (debug >= level) printf("[%s:%d] " fmt, _ PRETTY FUNCTION |,
__LINE__ , ## args)
#else

#define PDF (level, fmt, args...) do {} while(0)

#endif

0: WAL ER!

1: 1B TAER, BeR/n TAEE T MM error exit fatal show it
2: HiH—ERER

3: SEAERER!

3.9 Makefile 304

Makefile SO AR TREE B, ERRER &AL ¢ S0, & BER T AT 31
TR ot FFRIAES, 27T LIE x86 ‘4 L5 arm & Lo Aligir. HFEEEMN Makefile Ui
) 2 BT ED AT

3.10 MBI (mapinfo. txt 3CM4)

b P STA R SR 7 X b I 23 B R VF 2 /N L. Map. ef g SO BLELE T B kb G
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B . mapinfo:103. 831787, 30. 687817, 104. 314155, 30. 473525, 1500, 1200, 300, 43 548
REAMENE EAMAEGE.. 4 NS4, MEGRNKE. MEGRRN5EE. F5K
MR 0 . R S map. cfg IS, SRS I FFE A B
iy IR AR SR EUT SR Bl B R334 UMD (universal maps download), FHF R
5 T LA HL A N AR 1) DY A 0 26 P A b o BRI A3 BT AR &) o R3IF mapinfo. txtL
P 3 P A b SR AR AR — B
4 PR
4.1 BIERGR BN

ZRARE RGN H R BE RGBT, (8T /54 1T

2% linux AT DER

1. #3304k nand flash

2. %% bootloader

3. AN

4. BEIM RS

B s

#gteySo - FRiEITES 10| x|

IftE &ERE BEW B0 ERO o

D] =8| 0= &
MPLLUAl [HM:7fh,P:2h,3:1h]eduler anticipator :J
| 33c2448a USE Dowvnloader ver RB.83 286% Jan |

F——— -—= —————— +

USE: IN _EHDPOINT -1 OUT_EWDPOINT:3

FORMAT: {ADDR{DATA) 4>+ {STZE(N+108) 4>+ <DATA N>+ <CE 12>

HOTE: Pouwer off/fon or press the reset button for 1 sec
in order to get a valid USB device address.

NAND device: Manufacture ID: @xec, Ghip ID: 8x76 (Samsung K9D12asUaoM)
Could not found stored vivi parameters. Use default wivi parameters.
Press Return to start the LINUX/Wince now, any other Key for viuvi
type “help™ for help.

Supervivil

Supervivi> load flash viwi u

USB host is connected. Waiting a download.

Mow, Downloading [ADDRESS:-30600806h,TOTAL:-116950]
RECEIVED FILE|SIZE: 116958 (114KB/S, 15)
Dounloaded file at 0x30000008, size = 116948 bytes
Found block size = 0x00020000

Erasing... .-. done
Writing... ... done
Written 116948 bytes
Supervivi> _
=
[EEEs40:27 [anstw [li5eon a1 [SCROLL  [CAPS  [wum [R5 [FTHD p
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Fig.4.1.1 Flow chart of program of cooling automatically
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Figure 4.1.2 operating system to start screen
ARG I
4.2 TEHRINR
PR B R i e s B RS, DMEAREIA R 2B T,
Kl gps 155« MHAGLE: D)4 AT o
Fooalat: ME—EAN DEHE O LINNEE

17



AR S %% N3 http://www. kontronn.com/support

[]virtual framebuff = + %

E'le £|ew Help
B e
e GRS | cones |

GRS Info
Lat:
Lon:

W

PRPRRRRERPRRERRR

K 42,1 Bk BRI
Figure 4.2.1 The first test satellite reception
B ME—E=AEY A PEHE 7T WK

NI
meap | [GFS1] cFa |
GPS Info
Lat: 30.5276
Laon: 114.357

PPRPRPRRRPRRR

B 4.2.2 % ) BRI

Figure 4.2.2 The second test satellite reception

S ME—fE  DEHE 6 WA

18



AR S %% N3 http://www. kontronn.com/support
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Figure 4.2.2 The third test satellite reception
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Figure 4.3.2 The second map shows test
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Mk 2: MO SHREEF
Maintab ZRFEfF:

#include <gapplication. h>
#include <gcanvas. h>
#include <gfont. h>
#include <gimage. h>
#include <gpainter. h>
#include <qrect. h>

#include <gwidget. h>
#include <gimage. h>
#include <gpixmap.h>
#include <gpushbutton. h>
#include <glabel. h>
#include <gdialog. h>
#include <gpainter. h>

#include <gapplication. h>
#include <gwidget. h>
#include <gglobal. h>
#include <gcolor. h>
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#include <glayout. h>
#include <stdlib. h>
#include <stdio.h>
#include <{gpalette. h>
#include <gcolor. h>

#include "MainWidget.h”
tinclude ”zhMap.h”
#include “gps driver.h”
#include “maintab.h”
#include “GPS.h”

MainTab: :MainTab (QWidget *parent, const char * name) :QTabWidget (parent, name)

{

GpMainLayout=new MainlLayout;
GpGPS=new GPS;

GpConfig=new Config;
GpConfig—>GetObject (GpMainLayout) ;
GpConfig—>GetObject (GpGPS) ;
GpConfig—>setCOMBDRate () ;
GpConfig—>setMapPath() ;

addTab (GpMainLayout, QString ("MAP”)) :
addTab (GpGPS, QString ("GPS INF0Q”)) ;
addTab (GpConfig, QString ("CONFIG”)) ;
timerid=startTimer (1000) ;

}

void MainTab: :timerEvent (QTimerEvent * event) {
GPS DATA mGPSData;
int 1i;
PDF (3, “TABMaster timer alarm!\n”);

// BB PR TR !

GpGPS—>mpSatSNR—>SetData (GpMainLayout—>pzhDrawRect—>pGpsdriver—>mGPSStaSNR)

//
GpMainLayout—>pzhDrawRect—>pGpsdriver—>GetData (mGPSData) ;
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GpGPS—>mpGPSinfo—>SetData (mGPSData) ;

//
PDF (3, "TABMaster timer end\n”):

}

int main(int argc, char** argv)
{
QApplication app(argc, argv) ;
MainTab t;
app. setMainWidget (&t) ;
t. show() ;
return app. exec() ;

}
Gps_driver ZEFfEF:

#tinclude <string. h>
#include “gps driver.h”
#include <sys/types.h>
#include <sys/stat.h>
#include <fecntl. h>
#include <unistd. h>

/*NMEA 0183 [¥] Checksum R AefE 8 fir Rl fudh”, "Wia &, (HARFE"S” & "+ & X
=P~
I Ja P 2 R B i Y hex (16 BE) #2 B ASCIT PIANMFFS (0-9, A-F).
*/
char nmea checksum(char *sentence)
/* is the checksum on the specified sentence good? */
{
unsigned char sum = *\0 ;
char ¢, *p = sentence, csum[2];
c = *p;
while (c !="%")
{ sum "= c;pt+;c=kp;}
//
csum[0]=sum&0x0f;
if (csum[0]>=10) csum[0]+=" A’ :
else csum[0]+= 0 ;

csum[1]=(sum&0xf0) >>4:
if (csum[1]>=10) csum[1]+="A";
else csum[1]+="0 ;
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c= (csum[1]==toupper (p[1]) && csum[0]==toupper (p[2]) );
return c¢;// 0 is error

}

int zh gpsDriver::fifoctl (FifoType * priv , int data , const unsigned char flag)
{
int temp = —-1;
unsigned int widx = 0;
widx = priv—>w idx; /* Save the old index before proceeding */
if (flag == WR) //write data
{
/* Save it to buffer */
if (((priv—>w_idx + 1) % BUFSIZE) == priv—>r_idx)

/* Adjust read index since buffer is full */
/% VLB NSRRI fifo Jil. can wd to fifo */
//priv—>r idx = (priv—>r idx + 1) % BUFSIZE;
//TRIEZIIR B FIFO,
PDF (2, “buffer full\n”):
return —1;
}
priv—>buffer|[priv—>w idx] = data;
priv—>ow idx = (priv—>w idx + 1) % BUFSIZE;
//RUEAZAIRE FIFO,
return 0;
}
else //read data
{
if ((priv—>or idx == widx))
{ PDF(2, “buffer empty\n”);return -1;}
else

{

temp= priv—>buffer[priv—>r idx];

priv—>r idx = (priv—>r idx + 1) % BUFSIZE:
//TRAEZIIR B FIFO,
return temp;

}

1
PDF (2, “flag error\n”);
return —1;
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zh gpsDriver::zh gpsDriver (QObject * parent, const char
name) : QOb ject (parent, name)

{

COM_PARAM mCOMParam;

mCOMParam. SerialDevicePath="/dev/ttyUSB0”;

mCOMParam. BaudRate=9600;
id=startTimer (200) ;

buf. pos=0;

buf. sw=0;

mpGPS GPRMC=&mGPS GPRMC;

mpGPS GPRMC->gps sw=V’ ;

mpGPS GPGSV=&mGPS GPGSV;

PDF (1, “gps driver construct!\n”);

/* Open modem device for reading and writing and not as controlling
* tty. | O NONBLOCK/

fd=—1;

setCOM (mCOMParam) ;

}

int zh gpsDriver::GPRS GetTextLineFromFIFO( CMD BUF * pcmd buf)
{
/) EEBATRF
int j=0;
int idata;
do
{
idata=fifoctl (&fifo, idata, RD) ;
if(idata==—1) {return 0:}
else if(idata=="\n’)
{
pemd buf->buf[pemd buf->pos]=(char) (idata&0x00ff) ;
pcmd buf->post++:pemd buf->sw=1;
break;
}
else
{pcmd buf->buf[pemd buf->pos]=idata;pcmd buf->pos++;}
}
while (j++<BUFSIZE) ;
///PDF (4, “end of a line !\n”);
if ((pemd_buf->pos) > (BUFSIZE-5) )
{PDF (2, "potential fiflo overflow!\n”) ;CMDBUF Init (pcmd buf) ;}
PDF (2, "pos=%d\n”, pcmd_buf->pos) ;
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pemd buf->buf [pemd buf->pos]=\0";
// PDF (4, “pos=%d ibufpos=%d a msg=%s\n”, pos, ibufpos, pStrBuffer) ;
return 1;

int zh gpsDriver::zh getGPSdata (GPS DATA & gpsdata)
{
PDF (3, “zh getGPSdata!\n”) ;
gpsdata. lati=mpGPS GPRMC->latitude;
gpsdata. lont=mpGPS GPRMC->longitude ;
return mpGPS GPRMC->gps sw;
}
double ddmm2dddd (double ddmm)
{
double f1i, ffz, ffx;
int fz;
fi=ddmm;
fz=(int) fi;
ffz=(double) fz;//BUEEH 55
ffx=fi-ffz;//BUNGER 5
fi=ffz+ffx/0.6;
PDF (2, “ddmm=%1f dddd:%1f\n” , ddmm, fi ):
return fi;

int zh gpsDriver::GPGSV Analysis( GPS GPGSV * pGPS GPGSV)

{
switch (pGPS GPGSV->GSV 1ID) {
case

1 :memcpy (& (mGPSStaSNR. Sta[0]), & (pGPS GPGSV->Stal), sizeof (STA INFO)) ;
memcpy (& (mGPSStaSNR. Stall]), & (pGPS GPGSV->Sta2), sizeof (STA INFO)) ;
memecpy (& (mGPSStaSNR. Stal2]), & (pGPS GPGSV->Sta3), sizeof (STA INFO)) ;
memcpy (& (mGPSStaSNR. Stal3]), & (pGPS GPGSV->Sta4), sizeof (STA INFO)) ;
break;
case

2:memcpy (& (mGPSStaSNR. Sta[4]), & (pGPS GPGSV->Stal), sizeof (STA INFO)) ;
memcpy (& (mGPSStaSNR. Stal5]), & (pGPS GPGSV->Sta2), sizeof (STA INFO)) ;
memcpy (& (mGPSStaSNR. Stal6]), & (pGPS GPGSV->Sta3), sizeof (STA INFO)) ;
memepy (& (mGPSStaSNR. Stal7]), & (pGPS GPGSV->Sta4), sizeof (STA INFO)) ;
break;
case

3:memcpy (& (mGPSStaSNR. Sta[8]), & (pGPS GPGSV->Stal), sizeof (STA INFO)) ;
memepy (& (mGPSStaSNR. Stal9]), & (pGPS GPGSV->Sta2), sizeof (STA INFO)) ;
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memcpy (& (mGPSStaSNR. Sta[10]), & (pGPS GPGSV->Sta3d), sizeof (STA INFO)) ;
memcpy (& (mGPSStaSNR. Sta[11]), & (pGPS GPGSV->Sta4), sizeof (STA INFO)) ;
break;

default:break;

}

int zh gpsDriver::CMD Analysis( CMD BUF * pcmd buf ) {
char* pemd ;
int 1;
if ( pemd buf->sw ==1)
{
PDF (3, “sentence: %s\n end\n”, pcmd buf->buf) ;
pemd=strstr (&pemd buf->buf[0], “$GPRMC”) ; // R %f HiE ) @b
if (pemd!=NULL)
{
if (!nmea checksum(&pcmd[1]))
{
PDF (2, “check sum error\n”) :
/*CMDBUF Init (&buf) ;
return 1;%/

}

//2: FIWTA W
i= sscanf (pcmd, "% [ AV]%c, ”, &mpGPS GPRMC—>gps sw) ;
PDF (3, “gpsSwFiled=%c\n”, mpGPS GPRMC->gps sw) ;

if (mpGPS GPRMC—>gps sw=="V) { PDF (3, 7V invalid data\n”) ;
CMDBUF Init (&buf); return 2; I

//sscanf FHAGEH SAE KRB NTE 55

//  printf(“Gpsid=%s\n utc time=%s\n gps sw=%c\n latitude=%1f\n
lati ns=%c\n longitude=%1f\n longi ew=%c\n spd=%1f",

//Gpsid, utc time, gps sw, latitude, lati ns, longitude, longi ew, spd) ;

i=
sscanf (pemd, "%L", 1, %L, 1, %c, %1f, %c, %1f, %c, %1f, %1f, %[, 1, %1f, %c, %s”,

mpGPS GPRMC—>Gpsid, mpGPS GPRMC—>utc time, &mpGPS GPRMC->gps sw,
&mpGPS GPRMC—>1atitude, &mpGPS GPRMC->lati ns,
&mpGPS_GPRMC—>1ongitude, &mpGPS GPRMC—>longi ew, /*7%/

&mpGPS GPRMC—>speed, &mpGPS GPRMC—>angle, mpGPS GPRMC—>utc date, &mpGPS GPR
MC—>magneDeclinat, &mpGPS GPRMC—>magneDeclinatAngle, mpGPS GPRMC—>sumCheck) ;
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//VERE A sscanf [FJIR[EME, FIRE R, W/ T 2SI HE .

if(i<13) //%EHRNE,

{ PDF (2, “sscanf error\n”) ; mpGPS GPRMC->gps sw="V’ :
CMDBUF Init (&buf) ;return 3;}

/R, AR, o, Tl e

mpGPS GPRMC—>1atitude=ddmm2dddd ( (mpGPS GPRMC—>1latitude/100)) ;

mpGPS GPRMC—>1ongitude=ddmm2dddd ( (mpGPS GPRMC->1ongitude/100)) ;

PDF (3, “gps_sw=%c\n latitude=%1f\n lati ns=%c\n”,
mpGPS GPRMC—>gps_sw, mpGPS GPRMC->latitude, mpGPS GPRMC->lati ns) ;

PDF (3, “"1ongitude=%1f\n longi ew=%c\n”,
mpGPS GPRMC->1longitude, mpGPS GPRMC—>longi ew) ;

goto out;

}

///

pemd=strstr (&pemd buf->buf[0], “$GPCSV”) ; // R %f iE A i@ ffr
if (pemd!=NULL)
{
if (!nmea checksum(&pcmd[1]))
{
PDF (2, “check sum error\n”);
/*CMDBUF Init (&buf) ;
return 1:%/
}
//sscanf FEASHE H 25 (R 5N 55 5
i=
sscanf (pemd, "% ", 1, %d, %d, %d, %d, %d, %d, %d, %d, %d, %d, %d, %d, %d, %d, %d, %d, %d, %d, %d
, %s”,
mpGPS GPGSV->GPGSV, &mpGPS GPGSV->GSV_NOB, &mpGPS GPGSV->GSV_1ID,
&mpGPS GPGSV->StaNOB,

&mpGPS_GPGSV->Stal. StalD, &mpGPS_GPGSV->Stal. StaA, &mpGPS_GPGSV->Stal. StaB
, &mpGPS_GPGSV->Stal. StaSNR,

&mpGPS_GPGSV->Sta2. StalD, &mpGPS_GPGSV->Sta2. StaA, &mpGPS_GPGSV->Sta2. StaB
, &mpGPS_GPGSV->Sta2. StaSNR,

&mpGPS_GPGSV->Stad. StalD, &mpGPS_GPGSV->Stad. Stah, &mpGPS_GPGSV->Stad. StaB
, &mpGPS_GPGSV->Stad. StaSNR,

&mpGPS GPGSV->Sta4. StalD, &mpGPS GPGSV->Sta4. StaA, &mpGPS GPGSV->Sta4. StaB
, &mpGPS GPGSV->Sta4d. StaSNR,
mpGPS_GPGSV—>sumCheck) ;
//VERIEE sscanf HIR[EME, AIREZ RN, SN TEUEREHE .
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GPGSV Analysis (mpGPS GPGSV) ://fE NEE !
i++;

goto out;

}

out :CMDBUF Init (&buf) ;
1

return O;

}

void  zh gpsDriver::CMDBUF Init( CMD BUF * pcmd buf )
{

pemd buf->pos=0;

pemd buf—>sw=0;
}

int zh gpsDriver: :GetData (GPS DATA &GPSData)
{
PDF (3, “zh getGPSdata!\n”) ;
GPSData. lati=mpGPS GPRMC—>latitude;
GPSData. lont=mpGPS GPRMC—>longitude ;
GPSData. sw=mpGPS GPRMC—>gps_sw;
return mpGPS GPRMC->gps sw;
}

int zh gpsDriver: :GetData (GPS STASNR & GPSStaSNR)

{
GPSStaSNR=mGPSStaSNR;

}

int zh gpsDriver::setCOM(COM PARAM & COMParam)
/ /€ e ME— P ] A Y,
{
int 1i;
struct termios attr;
// AT E
if (fd==-1)
{
//close (fd) ;
COMParam. COMfd = open (COMParam. SerialDevicePath, O RDWR |0 NONBLOCK) :

//
fd=COMParam. COMfd;
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if (COMParam. COMfd == -1)
{printf (“open device:%s error!\n”, COMParam. SerialDevicePath) ;return
-1;1
else printf (“open device:%s ok!\n”, COMParam. SerialDevicePath) ;
}
// CEELER 24T R
i=tcgetattr (fd , &attr);
if(i!=0) {printf(“error for get attr!\n”);return -1; }
[ /========1 B IF &
if (COMParam. BaudRate==4800)
{
i=cfsetispeed (&attr, B4800) ;
i=cfsetospeed (&attr, B4800) ;
if(i!=0) {printf(“error for get attr!\n”);return -1; }
}
else if (COMParam. BaudRate==9600)
{
i=cfsetispeed (&attr, B9600) ;
i=cfsetospeed (&attr, B9600) ;
if(i!=0) {printf(“error for get attr!\n”);return -1; }
}
else printf(“error BaudRaet=%d, only support BaudRate 4800/9600!
\n”, COMParam. BaudRate) ;

if ((tcsetattr (fd, TCSANOW, &attr)) !=0) {printf ("active set attr
error!\n”) ;return -1; }

//========

return fd;

void zh gpsDriver::WfifoFixString(char data)
{
static int flag=0;
if(data!=",’) flag=0;
else {if(flag==1) fifoctl (&fifo,” 0’,WR);
else flag=1;

I
fifoctl (&fifo, (int) data, WR) ;

}

void zh gpsDriver::timerEvent (QTimerEvent * event)

{
int readbytes, i, j;
char c;
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if (event—>timerId()==id)
{

PDF (3, “zh gpsDriver timer is alarm!\n”);

//

for (j=0; j<7; j++)
{
readbytes = (int)read( fd, rdBuf, sizeof (rdBuf));
if ( readbytes > 0 )
{
PDF (2, “tty readbytesl=%d\n”, readbytes) :
for (i =0; i <readbytes ; i++) {c =rdBufl[i];WfifoFixString(c) ;}
//
while (GPRS GetTextLineFromFIFO (&buf))
{CMD Analysis (&buf);}// f#EHT 5B H IER] .

}
}

PDF (3, “zh gpsDriver timer out!\n”):
//

}
else  PDF(3, “not this timer is alarm!\n”);

}

Map ZKFEf7:

tinclude ”zhMap.h”

#tdefine zhPR 8 //use for the zh point size

int zhMap::CMD Analysis( char * pcmd buf )
{

char* pcmd;
int 1i;

char msgid[20];
-

pemd=strstr (&pcemd buf[0], “mapinfo:”) ;// K Xf i a) s

if (pemd!=NULL)

{
i= sscanf (pemd, “%[ " :]:%1f, %1f, %1f, %1, %d, %d, %d”,
msgid, &A lont, &A lati, &B lont,& B lati, &Width, &Height, /*7%/
&subWidth) ;
//VER A sscanf MJIR[EME, PIRES R, WS /NTZIEREHE .
if(i<8) {PDF(2, ”sscanf error mapcfg\n”); return 1;}
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PDF (2, ”A lont=%1f, A lati=%1f, B lont=%1f,B lati=%1f\n”,A lont, A lati,
B lont,B lati);

PDF (2, "Width=%d, Height=%d, subWidth=%d\n”, Width, Height, subWidth) ;

return 0;
}
//
pemd=strstr (&pemd buf[0], “xxx”) ;// R X} 15 5] f T
if (pemd!=NULL) {}

return 0;
}
int zhMap::readMapCfg (QString Mapstr)
{

Mapstr+="/map. cfg”;
const char *
OfilePtr=Mapstr. latinl () ;//Mapstr. toStdString();//”. /config. txt”;
FILE * infile;
char msg[512];
PDF (2, “0filePtr=%s\n”, OfilePtr);
if ((infile = fopen(0filePtr, “rb”)) == NULL) {
PDF (1, “can’ t open map. cfg file\n”):
return —-1; }
//
while (fgets (msg, sizeof (msg), infile)!=NULL)
{

PDF (2, “mapcfg=%s\n”, msg) :
CMD Analysis (msg) ;

}

fclose(infile) ;

return 0;

//

}

zhMap: : zhMap (QWidget * parent , const char * name):QWidget (parent, name)

{
/% A lont=114.350683;/// LA E /INEUE
A 1ati=30.5360;//k F L&

B lont=114.3684;//4 F H&E
B lati=30.521867://4 F fHi&
Width=1080;//1% &

Height=978;
subWidth=300;//4r &8}, F KRR ~F*/
// WE I kAR

QStrmappath="/home/map”;
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mapPath=QStrmappath. latinl () ;
readMapCfg (QStrmappath) ;
//
WidthNumber=Width/subWidth+1;//E1& K5 E| A~ 5
HeightNumber=Height/subWidth+1;/// B4 3 H 75 1%L
pixPerLont=((double)Width) /(B lont-A lont);
pixPerLati=((double)Height)/(A lati-B lati);
//
PDF (2, “WidthNumber=%d HeightNumber=%d pixPerLont=%1f

pixPerLati=%1f\n", WidthNumber, HeightNumber, pixPerLont, pixPerLati) ;

}

int zhMap: :SetMapPath(QString & Qstr)

{

QStrmappath=Qstr;
mapPath=QStrmappath. latinl () ;
readMapCfg (QStrmappath) ;
//
WidthNumber=Width/subWidth+1;// B AKF4>EIH S $
HeightNumber=Height/subWidth+1;/// &% 3 H 9 E 1441
pixPerLont=((double)Width) /(B lont—A lont) ;
pixPerLati=((double)Height) /(A lati-B lati);
//
PDF (2, “WidthNumber=%d HeightNumber=%d pixPerLont=%1f
pixPerLati=%1f\n", WidthNumber, HeightNumber, pixPerLont, pixPerLati) ;
}

int zhMap: :getMapABinfo (GPS DATA & A gpsdata, GPS DATA & B gpsdata)
{

A gpsdata. lati=A lati;

A gpsdata. lont=A lont;

B gpsdata. lati=B lati;

B gpsdata. lont=B lont;

int zhMap: :getCurrMap (const GPS DATA & gpsdata, QPixmap & pixmap)

int xcenter, ycenter;

int Ax, Ay, Bx, By, Cx, Cy, Dx, Dy;

int idA, idB, idC, idD;

int idi, idj;//

int AxW, AyH;//F TR A s, RETECT 2058
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QString fileStr;
//FI W2 15 1E 0

if (! (gpsdata. lont<B lont && A lont<gpsdata. lont))
{

PDF (1, “out of lont range!\n”):

return —1;
}//out of range!

if (! (gpsdata. lati<A lati && B lati<gpsdata.lati))
{

PDF (1, “out of lati range!\n”):

return —1;
}//out of range!!
/ /Rl KU R 2R R
xcenter=(int) ((gpsdata. lont-A lont)*pixPerLont) ;
ycenter=(int) ((A lati-gpsdata. lati)*pixPerLati)
//==1H 5 R B DU A8 R AL bR
Ax=xcenter—(zhGpsWidth) /2;
Ay=ycenter— (zhGpsHeight) /2;
Bx=Ax+zhGpsWidth;
By=Ay;
Cx=Ax;
Cy=Ay+zhGpsHeight;
Dx=Bx;
Dy=Cy;
// Y R RS R EZR N E 5.
idi=Ax/subWidth+1;
idj=Ay/subWidth;
idA=idj*WidthNumber+idi;

idi=Bx/subWidth+1;
idj=By/subWidth;
idB=idj*WidthNumber+idi;

idi=Cx/subWidth+1;
1dj=Cy/subWidth;
idC=id j*WidthNumber+idi;

idi=Dx/subWidth+1;

idj=Dy/subWidth;

idD=1d j*WidthNumber+idi;

[/ B RE R, RO LR T
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fileStr. sprintf ("%s/ %02d. jpg”, mapPath, idA) ;
picloadFlag=pixmapA. load (fileStr) ;

fileStr. sprintf ("%s/ %02d. jpg”, mapPath, idB) ;
picloadFlag=pixmapB. load (fileStr) ;

fileStr. sprintf ("%s/ %02d. jpg”, mapPath, idC) ;
picloadFlag=pixmapC. load (fileStr) ;

fileStr. sprintf (“%s/ %02d. jpg”, mapPath, idD) ;
picloadFlag=pixmapD. load (fileStr) ;
//====CL I b RURERE, TR IR & X
paintmap. begin (&pixmap, this) ;

AxW=subWidth-Ax%subWidth;
AyH=subWidth—-Ay%subWidth;
if (AxW>zhGpsWidth && AyH>zhGpsHeight)
{
paintmap. drawPixmap (0, 0, pixmapA, (Ax%subWidth), (Ay%subWidth), (zhGpsWidth)
, (zhGpsHeight));//org x v pic pic x y w h
}
else if (AxW>zhGpsWidth && AyH<=zhGpsHeight)
{
paintmap. drawPixmap (0, 0, pixmapA, (Ax%subWidth), (Ay%subWidth), (zhGpsWidth)
,AyH) ://org x vy pic pic x y w h
paintmap. drawPixmap (0, AyH, pixmapC, (Ax%subWidth), 0, (zhGpsWidth), Cy%subWid
th);//org x y pic pic x y w h
}
else if (AxW<=zhGpsWidth && AyH<=zhGpsHeight)
{

paintmap. drawPixmap (0, 0, pixmapA, (Ax%subWidth), (Ay%subWidth),
AxW, AyH) ;//org x y pic pic x y w h

paintmap. drawPixmap (AxW, 0, pixmapB, 0, (By%subWidth),
(zhGpsWidth-AxW), AyH) ; //org x y pic pic x y w h

paintmap. drawPixmap (0, AyH, pixmapC, (subWidth-AxW), 0,

AxW, (zhGpsHeight-AyH));//org x y pic pic x y w h
paintmap. drawPixmap (AxW, AyH, pixmapD, 0, 0,
(zhGpsWidth—-AxW), (zhGpsHeight-AyH)) ;//org x y pic pic x y w h
}
else if (AxW<=zhGpsWidth && AyH>zhGpsHeight)

{
paintmap. drawPixmap (0, 0, pixmapA, (Ax%subWidth), (Ay%subWidth),
AxW, zhGpsHeight) ;//org x y pic pic x y w h
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paintmap. drawPixmap (AxW, 0, pixmapB, 0, (By%subWidth),
(zhGpsWidth—-AxW), zhGpsHeight) ;//org x y pic pic x y w h

paintmap. end () ;
}

View ::View(QCanvas& canvas,QWidget * parent ,const char * name) :
QCanvasView (&canvas, parent, name)

{

//====paint a comb pic

pcanvas=&canvas;

zhmap. resize (QSize (zhGpsWidth, zhGpsHeight)) ;

mainmap. getMapABinfo (MapInfoApositon, MapInfoBpositon) ;

maingps. lati=MapInfoBpositon. lati+(MapInfoApositon. lati-MapInfoBpositon. lat
i)/2;

maingps. lont=MapInfoApositon. lont+(MapInfoBpositon. lont-MapInfoApositon. lon
t)/2;

mainmap. getCurrMap (maingps, zhmap) ;

canvas. setBackgroundPixmap (zhmap) ;

canvas. resize (zhGpsWidth, zhGpsHeight) ;

//setFixedSize (zhGpsHeight, zhGpsHeight) ;

r = new QCanvasRectangle (zhGpsWidth/2, zhGpsHeight/2, zhPR, zhPR, &canvas); //
//r—>setVelocity (0.5, 0); // speed

r—>setBrush (QColor (250, 10, 10)) ;

r->setZ(10) ;

r—>show() ;

}

void View::setPosition(double lontchange, double latichange, int sw)
{

maingps. lati=latichange;

maingps. lont=lontchange;

maingps. SW=sw;

mainmap. getCurrMap (maingps, zhmap) ;
pcanvas—>setBackgroundPixmap (zhmap) ;

//pcanvas—>update () ;

}

void View::changePosition(double lontchange, double latichange)

{

maingps. lati+=latichange;
maingps. lont+=lontchange;
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PDF (2, “change lat=%1f lont=%1f\n", maingps. lati, maingps. lont) :
//
mainmap. getCurrMap (maingps, zhmap) ;
pcanvas—>setBackgroundPixmap (zhmap) ;
//pcanvas—>update () ;

}

void View: :contentsMousePressEvent (QMouseEvent *e)

{

/*if (e=>pos (). x()

maingps. lati+=0. 001;

maingps. lont+=0. 001;

mainmap. getCurrMap (maingps, zhmap) ;
pcanvas—>setBackgroundPixmap (zhmap) ;
r—>move (e=—>pos (). x(), e—>pos().y(0); */
}

strSNR 27

tinclude “staSNR.h”
#tinclude <gpainter. h>
#tinclude <qtooltip. h>

ttdefine X ADJ(a) ((int) (float (a)*xScreenCorr))
ttdefine Y ADJ(a) ((int) (float (a)*yScreenCorr))
#tdefine S ADJ(a) ((int) (float (a)*xyScreenCorr))

float xScreenCorr=1, yScreenCorr=1, xyScreenCorr=1; // global, bad but easy

SatSNR::SatSNR( QWidget * parent, const char * name, WFlags f):
QWidget (parent, name, f)

setFixedSize (240, 150) ;

int 1i;

for (i=0;1i<12;i++)

{d pSatInfol[i].d snr=68;

d pSatInfoli].d updated=true;
d pSatInfoli].d satName="p”;
}
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SatSNR: : “SatSNR ()
{
}

void SatSNR::SetData(const GPS STASNR & GPSStaSNR) {

for (int i = 0; i < 12; ++i)

{
SatInfo & satInfo = d pSatInfolil;
STA INFO STAInfo=GPSStaSNR.Stalil;
satInfo.d snr=STAInfo. StaSNR;
satInfo. d updated=true;

}

update () ;

}

void SatSNR::paintEvent ( QPaintEvent * )
{
p. begin(this) ;
QPainter * painter=&p;
int xSPC = X ADJ(4) ;
int ySPC = Y ADJ(4) ;
int WIDTH = X ADJ(15);
int offset = X ADJ(2);
// WE I — LS4
int x = xSPC + offset;
int v = minimumHeight () — ySPC;
int min = x;
int max = min + 11*(WIDTH + xSPC) + WIDTH - 1:
int threshold = Y ADJ(7); // 7% mark
/=== 5 — 54
painter—>setPen( QPen( Qt::black, 0, QPen::SolidlLine) );

for (int i =0; i < 12; ++i)
{
SatInfo & satInfo = d pSatInfoli];
[/ —ANTPEES

int strength = satInfo.d snr; //scaled 50pixel == 100%

TN 5
int clip = x + WIDTH + xSPC - 1;
if (clip > max) clip = max;
if (satInfo.d satName. isEmpty())

41

//50 MERFE



AR S %% N3 http://www. kontronn.com/support

painter—>eraseRect (x, y+Y ADJ(10), WIDTH, Y ADJ(-99)) :

// draw the marker lines
for (int p = threshold; p <= Y ADJ(50); p+=Y ADJ(10) )
painter—>drawLine ( x, y-Y ADJ(12)-p, clip, y-Y ADJ(12)-p );

}
else if (satInfo.d updated)

painter—>eraseRect (x, y+Y ADJ(10), WIDTH, Y ADJ(-99));

// repair the marker lines
for (int p = threshold; p <= Y ADJ(50); p+=Y ADJ(10) )
painter—>drawLine ( x, y-Y ADJ(12)-p, clip, y-Y ADJ(12)-p );

painter—>drawText (x+X ADJ(2),y, satInfo.d satName);

// when signal is lower than threshold, gps does not use it for
reading
[/ WRAG TR AR TR FFE, gps AfHE, i HAGER.
const QColor &c = Qt::red;
// (gpsData—>d aliveGPS ? (strength < threshold ? Qt::red : Qt::green) :
Qt::red);
painter—>setBrush( QBrush( ¢, QBrush::SolidPattern) );

painter—>drawRect (x, y-Y ADJ(13), WIDTH, Y ADJ(-strength)):

// unmark
// satlInfo.d updated = false;
}

x = x + WIDTH + xSPC;

// 0% mark
painter—>setPen( QPen( Qt::black, 2, QPen::SolidlLine) );
painter—>drawLine ( min, y-Y ADJ(12), max+l, y-Y ADJ(12) ):
p.end();
}
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