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4.1.1 MJID(Modified Julian Day)

Julian Day(O 000D )00000 47130 10 1000000000000 O 0O0O2000
01010000 245154500000000000000 (UT)OOODOOOOOOO
Oo0bOoboobobobooobobuoobobobOo2b00 050000 2451545.5
O000000 Julian DayOUO O OOQOOOO0OOOO0OOO0OOOO0OOOODODOODOO
gboboboooobbooooobon

MJD(Modified Julian Day) 0 O Julian Day0 0 0000000000000 0O0O0OO
00 MJD = JD( Julian Day ) - 24000005 OO 000000000000 OOOOOO
Oooboboboooooob 410000000000 yO mO dO hourd min O sec
oo MJDOODOODOO

1020000000000 00000m=m+12,y=y-1 0000

MJD [0] = 365.25 x y + v/400.0 + y/100.0 + 30.59 x (m — 2.0)] + d — 678912
+hour/24 4+ min/1440.0 + sec/86400.0 (4.1)

O000300000000000000 1000 1+-002400100 1/(24%x60)00
100 1/(24x3600) 0000000000 MJDOOOOOOOOOOOOOO
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4.1.2 00000

0 4.1: 00O

gobooobbooobbbooobbooobboobbooub41000o 20
gbooboboboboboooboboobobuobooobobooooobobobo
goobobbbbodoooooobbobobodooooobboobbouooobouoa
goodoooobobobobbbobbbobboodoobbobbbbooooobooo
00000 (Right Ascension)d 00 (Declination) 00000000 (O 4.2)00000
gogdoooobobseciiguoonbbbooooooboobobbuooon
oo o°~90°0000-0°~-90°0000

oo bbooDbn
0000000000000 0DO0000oooooooo J20002000000)00000

4.1.3 Local Sidereal Time(LST)

Local Sidereal Time(0 0000 )00 0000000000000 OOOOOOOO0O
obobdboobobgocboboobobooboboobobobuobboDbo
gboobobobobobobobooooboobobobbobobobobobobo
0000 (00+000-) 0000000000000 0OO0O0O000O0ODDOOOOOOO
OOo00oe0O042000000000000000D004300000000OO

0 = 0.671262 + 1.002737909 x (MJD — 40000.0) 4 lon/27 (4.2)

MJD : Modified Julian Day
lon : OOOOOO (OOOrad)

LST [hh:mm:ss] = 24 x40 (4.3)

gobbbuooobbboooobbboooobbodao
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4.1.4 Horizontal coordinate system(0 OO0 O 0)
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ha [hh : mm : ss] = LST — RA (4.4)

ha : OO
LST : OOOOOd
RA : O0O0O0O0OOO

28



=i
5 @B 4 = B

043 0000

Altitude(O O)

D0000000000000000000000000000000 0°~90°000
00 -0°~-90°000000000450000000000000000000000
0000000000 (zenith distance) 10000000 (O 4.6)0

Alt[d : mm : ss| = arcsin(sin(Decl) sin(lat) + cos(Decl) cos(ha) cos(lat)) (4.5)

Alt : O0O,Decl : ODODODOODOO
lat : OOODOOO ha : OOODOODOO

Z[d : mm : ss| = 7/2 — Alt (4.6)
Z : 0000 (Zenith Distance)
Alt: 0DO0DODO

Azimath(O O 0O)

ggoooboobobbboooogoocooouounonoe ~36000000
Azimuth[d : mm : ss| = arcsin(sin(ha) cos(Decl)/ cos(Alt)) (4.7)
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<gtk/gtk.h>

<stdlib.h>

<string.h>

<unistd.h>

<math.h>
<gdk-pixbuf/gdk-pixbuf.h>
<sys/types.h>

<time.h>

#include
#include
#include
#include
#include
#include
#include
#include

#define IMG_HGT 480

#define IMG_WID 720

#define PPMPATH "/home/skymon/data/ppm/" //Current ppm file path
#define DEF_TIMER 30000 //Default time interval of dv read-out

//Time struct
typedef struct{

int year, month, day, hour, min, sec;
JmyTime;

//Time functions
int get_time( myTime *ttime ); //Get current time
int get_localtime( myTime *ttime ); //Get local time

/***x*Global struct**kk/
typedef struct{

int time_reload;

char dvfilepath[256];

myTime ctime;
}Skymon;

//Interval for reload dv in msec
//Path of .ppm file(convert from dv image)
//Time

void set_ppm_path( void );
void dvgrab( void );

int load_pix_buffer( void ); //Load pix buffer

int copy_to_gray_buffer( void ); //Copy pixbuf to graybuffer
int init_cap_window( GtkWidget *window_cap );//Initialization

//Set path for image read
//Image read from DV

void redraw_image( void ); //Redraw image

void reload_image( gpointer* pointer );

void timeout_reload_image( gpointer pointer );

void starttimer( void );

void stoptimer( void );

void callback_open_window_cap ( GtkWidget *widget, gpointer data );
void callback_hide_window_cap ( GtkWidget *widget, gpointer data )

gboolean on_darea_expose ( GtkWidget *widget, GdkEventExpose *event,
gpointer user_data ); //Callback for expose_event

gint delete_event ( GtkWidget *widget, GdkEvent *event, gpointer data );

/#x**Global variables***/
guchar* graybuf;

int wid, hgt;

GtkWidget *g_image_area;
GtkWidget *window_capture;
gint timertag;

GdkPixbuf *pixbuf;

//pointer for gray-scale image buffer
//image size
//captured image area, use in cap_window
//capture window
//timer tag, used in cap_window

/* Generic global settings */
Skymon mskymon;

int get_time( myTime *ttime ){ //Get curremt time
int now, yr;
int 4, t, i, flgl;
int mday[13] = { 0, 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31 };

//2002.01.01
//"8" is a leap years
d = (int )( ( ( 2001-1970 )*365 + 8 )*24*3600 );

now = time( NULL );
now -= d;

t = now;

yr = 2001;

i=1;

flgl = 1;

while( flgl ){
t -= mday[i]*24%3600;
if ( t<0 ){ flgl = 0;
Yelse{
i++;

45

if( i>12 ){

yr++;
i=1;
if ( ( yrd ) == 0 ){
mday[2] = 29;
Yelse{
mday[2] = 28;
}
}
now = t;
¥
¥

ttime->year = yr;

ttime->month = ij;

ttime->day = now/( 24*3600 ) + 1;

now -= ( ttime->day-1 )*24%*3600;

ttime->hour = now/3600;

now -= ttime->hour*3600;

ttime->min = now/60;

now -= ttime->min*60;

ttime->sec = now;
return( EXIT_SUCCESS );

}

int get_localtime( myTime *ttime ){ //Get current local time
int ret;

ret = get_time(ttime);
ttime->hour += 9;
return(ret);

}

//Time-zone difference

void set_ppm_path( void ){ //Set show path
strcpy( mskymon.dvfilepath, PPMPATH s
strcat ( mskymon.dvfilepath, "skymon000000.ppm" );
}

/FksskokkskokskokkkkokMain  Functionsksksokskskoskokskoskksokkokokok /
int main( int argc, char *argv[] ){

GtkWidget *window;

GtkWidget *window_cap;

GtkWidget *button, *vbox, *hbox;

/* This is called in all GTK applications. */
gtk_init( &argc, &argv );

//Set defaults
timertag = -1;
set_ppm_path();
mskymon.time_reload = DEF_TIMER;

window = gtk_window_new( GTK_WINDOW_TOPLEVEL );
window_cap = gtk_window_new( GTK_WINDOW_TOPLEVEL ) ;

gtk_window_set_title( GTK_WINDOW( window ), "Skymon:Main" );
gtk_window_set_title( GTK_WINDOW( window_cap ), "Skymon:Capture" );

gtk_signal_connect( GTK_OBJECT( window ), "delete_event",
GTK_SIGNAL_FUNC( delete_event ), NULL );

gtk_container_set_border_width( GTK_CONTAINER( window ), 2 );
gtk_container_set_border_width( GTK_CONTAINER( window_cap ), 10 );

//Making contents of Main Window
vbox = gtk_vbox_new( FALSE, 5 );
hbox = gtk_hbox_new( FALSE, 0 );

gtk_container_add( GTK_CONTAINER( window ), vbox );
gtk_box_pack_start( GTK_BOX( vbox ), hbox, TRUE, TRUE, 0 );

//Button for capture window
button = gtk_button_new_with_label( "capture window" );
gtk_signal_connect( GTK_OBJECT( button ), "clicked",
GTK_SIGNAL_FUNC( callback_open_window_cap ),
( gpointer )window_cap );

//We pack this button into the invisible box packing into the window
gtk_box_pack_start( GTK_BOX( hbox ), button, TRUE, TRUE, 0 );
gtk_widget_show( button );

//Do these same steps again to create a closebutton

button = gtk_button_new_with_label( "close" );

gtk_signal_connect( GTK_OBJECT( button ), "clicked",
GTK_SIGNAL_FUNC( delete_event ), NULL );

gtk_box_pack_start( GTK_BOX( hbox ), button, TRUE, TRUE, 0 );
gtk_widget_show_all( window );

//Making contents of capture window
init_cap_window( window_cap );
window_capture = window_cap;

printf( "now starting skymonitor..\n" );
gtk_main();

return 0;
¥
void dvgrab( void ){ //Image read from DV
/*Shell skymon (Bottom of this source) includes with

dvgrab and transcode made ppm files */
system( "skymon.sh" );



//It send ppm files to current ppm path
system( "cp skymon000000.ppm PPMPATH" );
}

int load_pix_buffer( void ){ //Load pix buffer

if ( pixbuf != NULL ){ //Release and destroy previous pixbuf
g_object_unref ( pixbuf );

//Load from file preliminary.
if ((pixbuf = gdk_pixbuf_new_from_file(mskymon.dvfilepath, NULL))
== NULL ){

printf( "failed opening ppm file.path:%s\n",mskymon.dvfilepath );

return (EXIT_FAILURE) ;
}
//Add reference
wid = gdk_pixbuf_get_width( pixbuf );
hgt = gdk_pixbuf_get_height( pixbuf );

return( EXIT_SUCCESS );
}

int copy_to_gray_buffer( void ){ //Pixbuf to graybuffer
int i, j;
guchar *inpix, *outpix;

if( ( inpix = gdk_pixbuf_get_pixels( pixbuf ) ) == NULL ){
printf( "error in reading pixbuf.\n" );
return( EXIT_FAILURE );

}

outpix = graybuf;

for( i=0;i<hgt;i++ ){
for( j=0;j<wid;j++ ){

*outpix = ( guchar )(( *inpix + ( *inpix + 1 ) + ( *inpix + 2 ))/3);

inpix += 3;
outpix++;
}
}
return( EXIT_SUCCESS );
¥

void redraw_image( void ){ //Redraw function

gdk_draw_gray_image( GDK_DRAWABLE( g_image_area->window ),
g_image_area->style->fg_gc [GTK_STATE_NORMAL],
0, 0, wid, hgt, GDK_RGB_DITHER_MAX, graybuf, wid );
¥

void reload_image( gpointer* pointer ){ //Reload image to pixbuf
GtkWidget *w;
w = *pointer;
myTime t;
char buf[30], buf2[30], com_buf[40], com_buf2[30], buf_dir[30];
int last_min = 999;

get_localtime( &t );

//Save ppm files once three minutes to Archive

if ( ( t.min%3 ) == 0 && last_min != t.min ){
dvgrab() ;
sprintf ( buf, "%,04d%02d%02d_%02d%02d%02d", t.year, t.month,
t.day, t.hour, t.min, t.sec ); //Time stump name

// Because of capacity of my PC, files arec converted to JPEG type

sprintf( com_buf, "convert skymon000000.ppm %s.jpg", buf );
system( com_buf );
sprintf( buf_dir, "%04d%02d%02d", t.year, t.month, t.day );

if( ( access( buf_dir, 0 ) ) -1 ){ //Access the directry
sprintf( buf2, "mkdir %s", buf_dir );
system( buf2 );

}

sprintf( com_buf2, "mv *.jpg %s", buf_dir );

system( com_buf2 );

last_min = t.min;

Yelse{ // normal reload mode
dvgrab() ;
system( "rm *.ppm" );

}

if( ( load_pix_buffer() ) ){ //load to pixbuffer
printf( "error in reading from capture image\n" );
return;

}

if ( ! ( copy_to_gray_buffer() ) ){
redraw_image () ;

}

¥

void timeout_reload_image( gpointer pointer ){
reload_image( &pointer );

void starttimer( void ){ //Timer for reloading image
timertag = gtk_timeout_add( mskymon.time_reload,
( GtkFunction )timeout_reload_image,
g_image_area );

void stoptimer( void ){ // Stop Timer
gtk_timeout_remove( timertag s
timertag = -1;

}
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//It’s important for self-reloading system. This is expose-event
gboolean on_darea_expose( GtkWidget *widget, GdkEventExpose *event,
gpointer user_data ){

if ( ( copy_to_gray_buffer() ) ){
gdk_draw_gray_image( GDK_DRAWABLE( widget->window ),
widget->style->fg_gc [GTK_STATE_NORMAL], 0, O,
wid, hgt, GDK_RGB_DITHER_MAX, graybuf, wid );
}
return TRUE;
s

//0Open capture window
void callback_open_window_cap( GtkWidget *widget, gpointer data ){

gtk_widget_show( ( GtkWidget* )data );
if( timertag == -1 ){
starttimer();
}
}

//Hide capture window
void callback_hide_window_cap( GtkWidget *widget, gpointer data ){

gtk_widget_hide( ( GtkWidget* )data );
stoptimer();
}

//Initialization of cap_window
int init_cap_window( GtkWidget *window_cap ){
GtkWidget *button, *box_cap;

box_cap = gtk_vbox_new( FALSE, 0 );
gtk_container_add( GTK_CONTAINER( window_cap ), box_cap );

pixbuf = NULL;

if ( ( load_pix_buffer() ) ){
printf( "error in reading from capture image\n" );
return( EXIT_FAILURE );

}

if( ( graybuf = ( guchar* )malloc( sizeof (unsigned char)+*wid*hgt ) )

== NULL ){
printf( "failed in allocating memory for image buffer.\n" );
exit( EXIT_FAILURE );
}

gdk_rgb_init(); //Init of GdkRGB

g_image_area = gtk_drawing_area_new();

gtk_drawing_area_size( GTK_DRAWING_AREA( g_image_area ), wid, hgt );

gtk_signal_connect( GTK_OBJECT( g_image_area ), "expose-event",
GTK_SIGNAL_FUNC( on_darea_expose ), NULL );

gtk_box_pack_start( GTK_BOX( box_cap ), g_image_area, TRUE, TRUE, 0 );

gtk_widget_show( g_image_area );

//Close button for capture window

button = gtk_button_new_with_label( "Close" );

g_signal_connect( G_OBJECT( button ), "clicked",
G_CALLBACK( callback_hide_window_cap ), window_cap );

gtk_box_pack_start( GTK_BOX( box_cap ), button, FALSE, FALSE, 0 );

gtk_widget_show( button );
gtk_widget_show( box_cap );

return(EXIT_SUCCESS) ;
¥

gint delete_event( GtkWidget *widget, GdkEvent *event, gpointer data ){

GtkWidget *dialog;
gint reply;

dialog = gtk_message_dialog_new( NULL, GTK_DIALOG_MODAL,
GTK_MESSAGE_QUESTION, GTK_BUTTONS_YES_NO,
"Are you sure to quit Skymonitor?" );

reply = gtk_dialog_run( GTK_DIALOG( dialog ) );
gtk_widget_destroy( dialog );

if ( reply == GTK_RESPONSE_YES ){
gtk_main_quit();
}

return 0;

[skymon.sh] //Shell grab a single dv frame

rm /home/skymon/sam/skymon001.dv

dvgrab --format raw --frame 1 --duration 0.1 skymon
transcode -i skymon0O1l.dv -x dv,null -y ppm,null -o skymon



HRN

gbbodbboobboobboobboobbooboboobobboobobn
gboogboobogbobboboooboobboobooobuoobbooboon
gbboggbogooobooobuoobooboooobboobooobooboon
gboogobuodgbboobboooboougbbooooboboobbooboon
gbogbooobugbbogboobbuobboooooobuoobbooboon
goboboogobobuoooobbon

gbbodboboogbobuoobbuogobbuoobooobooboboobboobn
googbboobuodbogbboooboobobooboobboobuooboon
gbobuoogobood

gbobuogbbugbooboobogobuooobooobooobobboobn
gbobobooogobbod

47



HREpNEN

[1] OO O http://www.kusastro.kyoto-u.ac.jp/%7Eiwata/newtel /seemon2/ (2003)

2] 0000000000 1.,mO000000000000000000000002004
gboooooon

3] D0DOO0O0O0OD0OO0OO0O00O00D 4000000 (2001)

[4] Martin.V.Zombeck: Handbook of space astronomy and astrophysics 110 , Cambridge
University Press, 1990

5 00 0000000 CO 000 (2003)
6] 000000 0000 (1996)0 38, No. 11, 1427
[7] Tony Gale, IAn Main, GTK v1.2 tutorial http://www.kitanet.ne.jp/ asler/linux/gtk/

[8] Sky Catalogue 2000.0, Eds. A. Hirshfeld and R. W. Sinnott, Cambridge University
Press (1982)

48



