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/*

read_and_save.c
read data from ADC and send to pipeline/disk.
written by TA.

*/

#include <math.h>

#include <signal.h> //signal()

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <sys/time.h>

#include <sys/stat.h>

#include <fcntl.h>

#include <time.h>

#include <unistd.h>

#include "config.h"

#include "../include/ADS1263.h"

#define REF (REFERENCE_VOLTAGE)

#define CHANNEL O

void Handler(int signo);
void fetchdata(struct timeval *tv, SAMPLE_VAR_TYPE x*buf);

double timerdiff (struct timeval *a, struct timeval *b);
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void writebuffer (SAMPLE_VAR_TYPE *t1, SAMPLE_VAR_TYPE #t2,

int pipefile = 0, varsize = O;

int main()

{

// recorder part

int i_plot = 0, i_data = 0, ifile = O;

SAMPLE_VAR_TYPE t1, t2,
vt1[BUFFER_FILE_SIZE],
vt2[BUFFER_FILE_SIZE],
vw [BUFFER_FILE_SIZE],
bufw[1], pipebuf [3];

char filename[40],
ISOFORMAT [DATE_STR_LEN] = "%Y/%m/%d %H:%M:%S",
datestr [DATE_STR_LEN];

FILE *fid = NULL;

varsize = sizeof(tl);

struct timeval tbegin, ttarget, treal, tstep;

struct tm *ct;

// init
signal (SIGINT, Handler);
DEV_Module_Init();
ADS1263_SetMode(1); // set ADC to differential mode
if (ADS1263_init() == 1) // exit when error
{
printf("\n END \n");
DEV_Module Exit();
exit (0);
}
if (USE_PIPELINE_FILE) // open pipeline file
{
if (access(pipefilename, F_0K) == -1)
{
i_data = mkfifo(pipefilename, 0777);
if (i_data '= 0)
{

printf ("Could not create Pipeline file\n");

exit (0);

}
printf ("Opening pipeline file...\n");

SAMPLE_VAR_TYPE *w1) ;
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pipefile = open(pipefilename, O_WRONLY) ;

if (pipefile == -1)

{
printf ("Opening pipeline file failed, exit.\n");
exit (0);

}

// use tstep as tmp var, calc start time

timerclear (&tstep);

tstep.tv_sec = (long int)INIT_COST;

tstep.tv_usec = ((long int) (INIT_COST * 1e6)) % 1000000;

gettimeofday(&tbegin, NULL); // get current time

tbegin.tv_sec++;

tbegin.tv_usec = 0; // start from the whole second

timeradd(&tbegin, &tstep, &ttarget); // add starting time

tbegin = ttarget;

// print info to terminal

ct = localtime(&tbegin.tv_sec);

strftime (datestr, DATE_STR_LEN, ISOFORMAT, ct);

printf ("Start recording after %fs at %s.%03d\n", INIT_COST,
datestr, (int) (tbegin.tv_usec * 1le-6));

// write starttime to file

sprintf (filename, "../dat/starttime.txt");

fid = fopen(filename, "w");

fprintf(fid, "%s.%03d\n", datestr, (int)(tbegin.tv_usec * le-6));

fclose(fid);

// init tstep

timerclear (&tstep);

tstep.tv_usec = TIME_DELTA;

printf ("Recording...\n");

i_data = 0;
while (TRUE)
{
if (i_data == 0)
{
sprintf (filename, "../dat/datald.dat", ifile);
fid = fopen(filename, "wb");
}

// read from ADC

treal = ttarget;

fetchdata(&treal, bufw);

tl = (SAMPLE_VAR_TYPE)timerdiff (&ttarget, &tbegin); // theoretical time
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t2 = (SAMPLE_VAR_TYPE)timerdiff (&treal, &tbegin); // real time
timeradd(&ttarget, &tstep, &ttarget);

// write to file

// to terminal

printf ("%7.4f %7.4f %f\n", t1, t2, bufwl[0]);

// to plot buffer

if (USE_BUFFER_FILE)

{
vt1[i_plot] = t1;
vt2[i_plot] = t2;
vw[i_plot] = bufw[0];
i_plot = (i_plot + 1) % BUFFER_FILE_SIZE;
if (i_plot == 0)
writebuffer(vtl, vt2, vw);
}

// to data file
fwrite(&tl, varsize, 1, fid);
fwrite(&t2, varsize, 1, fid);
furite(bufw, varsize, 1, fid);
i_data = (i_data + 1) % DATA_FILE_SIZE;
if (i_data == 0)
{

fclose(fid);

ifile = (ifile + 1) % DATAFILE_NUM_MAX;
}
// to pipeline
if (USE_PIPELINE_FILE)

{
pipebuf [0] = t1;
pipebuf [1] = t2;
pipebuf [2] = bufw[0];
pipeline_send(pipefile, pipebuf, varsizex*3);
}
}
return O;

void Handler(int signo)

{
//System Exit
if (USE_PIPELINE_FILE)
{
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close(pipefile);
unlink(pipefilename) ;
}
DEV_Module_Exit();
printf ("\nEND\n") ;
exit(0);

void fetchdata(struct timeval *tv, SAMPLE_VAR_TYPE x*buf)
{
struct timeval ct;
unsigned int slp;
SAMPLE_VAR_TYPE dat;
UDOUBLE ADC;
// calculate how long to sleep
gettimeofday(&ct, NULL);
slp = (tv->tv_sec - ct.tv_sec) * le6 + tv->tv_usec - ct.tv_usec - TIME_EPS;
if (slp > 0)
usleep(slp);
// wake up and read data
ADC = ADS1263_GetChannalValue (CHANNEL) ;
// transpose COUNT -> voltage
if (ADC >> 31 == 1)
buf [0] -(REF * 2 - ADC * REF / 0x80000000) ;
else
buf [0] = ADC * REF / Ox7FFFFFFF;
// write finish time

gettimeofday(tv, NULL);

// calculate time difference between to time point
double timerdiff(struct timeval *a, struct timeval *b)
{

return a->tv_sec - b->tv_sec + (a->tv_usec - b->tv_usec) * le-6;

// write data to buffer file(no longer used)
void writebuffer (SAMPLE_VAR_TYPE xt1, SAMPLE_VAR_TYPE *t2, SAMPLE_VAR_TYPE *w1l)
{

FILE x*fp;

fp = fopen(bufferfilename, "wb");

fwrite(tl, varsize, BUFFER_FILE_SIZE, fp);
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fwrite(t2, varsize, BUFFER_FILE_SIZE, fp);
fwrite(wl, varsize, BUFFER_FILE_SIZE, fp);
fclose(fp);

2.2.2 2EEE
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/*
plot_pipeline.c
read waveform from pipeline file and plot
written by TA
*/
#include <stdio.h> // standard library
#include <stdlib.h>
#include <GL/gl.h> // library of OpenGL
#include <GL/glu.h> // library of OpenGL
#include <GL/glut.h> // library of OpenGL
#include <math.h>
#include <unistd.h>
#include <sys/stat.h>

#include <sys/time.h>
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#include <time.h>

#include <fcntl.h>

#include "config.h"

#define SAMPLE_VAR_NUM 3

#define SCALE_FACTOR 1.2

SAMPLE_VAR_TYPE tend = -1.0, t[PLOT_BUFFER_SIZE],

w[PLOT_BUFFER_SIZE],
refline[1];

int pipefile = 0;

// read one sample form pipeline file

// each sample contains 2 time and 1 data

void readonesample(void)

{

int i;
SAMPLE_VAR_TYPE t1, t2, tw, bf[SAMPLE_VAR_NUM];
pipeline_receive(pipefile, bf, SAMPLE_VAR_NUM);

t1 = bf[0];
t2 = bf[1];
for (i = 0; i < PLOT_BUFFER_SIZE - 1; i++)
{
wlil = w[i + 1];
}
wli]l = bf [SAMPLE_VAR_NUM - 1];
tend = t1;

printf("o %.4f %.6f\n", tend, w[PLOT_BUFFER_SIZE - 1]);

void updatebuffer(void) // update buffer data

{

struct timeval t1, t2;
int tt, tr=TIME_DELTA/2;
do{
gettimeofday(&tl, NULL);
readonesample() ;
gettimeofday(&t2, NULL);
tt = (t2.tv_sec-t1l.tv_sec)*1000000+t2.tv_usec-t1l.tv_usec;
}while(tt<tr); // read sample until pipeline is empty

void display(void) /* function called whenever redisplay needed */

{

10
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int 1i;
updatebuffer();
glClear (GL_COLOR_BUFFER_BIT); // clear the display
// add Reference lines
glColor3£f(0.8, 0.8, 0.8); // set color
for (i = 0; i < 1; i++)
{
// top
glBegin (GL_LINES);
glVertex2d(t[0], refline[i] + WAVEAMP);
glVertex2d (t [PLOT_BUFFER_SIZE - 1], refline[i] + WAVEAMP);
glEnd Q) ;
// bottom
glBegin (GL_LINES) ;
glVertex2d(t[0], refline[i] - WAVEAMP);
glVertex2d (t [PLOT_BUFFER_SIZE - 1], refline[i] - WAVEAMP);
glEnd () ;
// center
glBegin (GL_LINES);
glVertex2d(t[0], reflinel[il);
glVertex2d (t [PLOT_BUFFER_SIZE - 1], refline[il);
glEnd () ;
}
// wave
glColor3f (LINECOLOR_R, LINECOLOR_G, LINECOLOR_B);
glBegin (GL_LINE_STRIP);
for (i = 0; i < PLOT_BUFFER_SIZE; i++)
glVertex2d(t[i], w[i] + refline[0]);
glEnd () ;
glFlush();
glutSwapBuffers();

void keyCB(unsigned char key, int x, int y) // called on key press
{

if (key == 'q')

{
close(pipefile);
exit(0);

}

11
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int main(int argc, char xargv[])

{
int win, 1i;
SAMPLE_VAR_TYPE dt = 0.1;
printf("Cleaning buffer...\n");
t[0] = 0.0;
for (i = 1; i < PLOT_BUFFER_SIZE; i++)
{
t[i] = t[i - 1] + dt; // fixed x coordinate
w[i]l = 0.0; // initial y coordinate
}
refline[0] = 0.0;
// open pipeline file
printf ("Opening pipeline file...\n");
pipefile = open(pipefilename, O_RDONLY) ;
if (pipefile == -1)
{
printf ("Opening pipeline file failed.\n");
exit (0);
}
// plot
glutInit(&argc, argv); // initial glut
glutInitWindowPosition(WINDOW_XO, WINDOW_YO); // set window left top position
glutInitWindowSize (WINDOW_WIDTH, WINDOW_HEIGHT); // set window size
glutInitDisplayMode (GLUT_RGB | GLUT_DOUBLE); // set display mode
win = glutCreateWindow("plot pipeline");
glClearColor (BACKGROUND_R, BACKGROUND_G, BACKGROUND_B, BACKGROUND_A) ;
glLineWidth(WAVE_LINE_WIDTH) ;
gluOrtho2D(t [0],
t [PLOT_BUFFER_SIZE - 1],
refline[0] - WAVEAMP * SCALE_FACTOR,
refline[0] + WAVEAMP * SCALE_FACTOR);
glutDisplayFunc(display);
glutKeyboardFunc (keyCB) ;
glutIdleFunc(display) ;
glutMainLoop() ;
return O;
}

12
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*/

plot waveform from datafile

and do correlatioms

written by liaorong
/*
Seis_own=importdata('Seis_own.txt');
Seis_prof=importdata('Seis_prof.txt');
plot(Seis_own);
plot(Seis_prof);
Selected_Seis_own=Seis_own(6000:8000,1);
Selected_Seis_prof=Seis_prof (6000:8000,1) ;
[c,lags]=xcorr(Selected_Seis_own,Selected_Seis_prof, 'normalized');

stem(lags,c);

stal=importdata('stal.txt');
sta2=importdata('sta2.txt');
sta3=importdata('sta3.txt');

plot(stal);

plot(sta2);

plot(sta3d);

[c12,lags12]=xcorr(stal,sta2, 'normalized');
[c13,lags13]=xcorr(stal,sta3, 'normalized');
[c23,1lags23]=xcorr(sta2,sta3, 'normalized');
stem(lags12,c12);

stem(lags13,c13);

stem(lags23,c23);
stem((lags12+lags13+lags23)/3, (c12+c13+c23)/3)

15
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