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1 CFITSIO hhhoooUUU^̂̂���

CFITSIO ho)�fg��
nmL��nÇü¿ûÕ©üÞ�ÈkjfD� FITS (Flexible
Image Transport System) Õ¡¤ë��øMY�_�nµÖëüÁóûé¤ÖéêgY� FITS n
�èÕØkB~�ñe�WjOf�Çü¿�DX�ShLgM�WK��_.�XnjD¤ó¿ü

Õ§ü¹���WfO�~Y�sWDÌokdDfo

http://legacy.gsfc.nasa.gov/docs/software/fitsio/fitsio_info.html

�ÂgWfO`UD�

CFITSIO o C ��gøK�_é¤Öéêg� SunOS, Solaris, OSF/1, HP-UX, VAX/VMS, IRIX,
Linux, MS-DOS, Windows95, MacOS ji�On OS 
gnÕ\Lº�U�fD~Y�Kdfn
FITSIO �)(W_×í°éà�)(gM��Fk FORTRAN (né�Ñü���U�fD~Y�
CFITSIO n�§ÖÚü¸o

http://legacy.gsfc.nasa.gov/docs/software/fitsio/fitsio.html

gY�

2 CFITSIO ���KKKkkkeee������FFF

CFITSIO n½ü¹³üÉo

ftp://heasarc.gsfc.nasa.gov/software/fitsio/c/

geKY�ShLgM~Y� UN*X j°�go

ftp://heasarc.gsfc.nasa.gov/software/fitsio/c/cfitsio2033.tar.gz

���fM~W�F (v2.033 L 1999 t 10 � 27 åB¹gn�°HgY) �sWD Programmer’s
Guide L(�U�fD~Y� C j�p

ftp://heasarc.gsfc.nasa.gov/software/fitsio/c/cfitsio.ps

�� Fortran j�p

ftp://heasarc.gsfc.nasa.gov/software/fitsio/c/fitsio.ps

��ÒkKke�fJOSh�JYY�W~Y�
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3 CFITSIO nnn¤¤¤óóó¹¹¹ÈÈÈüüüëëë

~Zo��fM_ tar gú��� gzip g'.U�_½ü¹³üÉ�Ck;W~Y� GNU n
tar �)(gM�j�

% tar xzvf cfitsio2033.tar.gz

hW~Y� GNU n tar L)(gMjD4�o

% gunzip -c cfitsio2033.tar.gz | tar xvf -

jihWfO`UD� cfitsio hDFÇ£ì¯ÈêLgMfD�oZjng�℄nÇ£ì¯Èê

kû�~Y�

% cd cfitsio

³óÑ¤ëoD_f!XgY�

% ./configure

hY�p·¹Æàk�_ MakefileL��U�~Y�℄nBhg

% make

hY�p³óÑ¤ëLË~�~Y�!�k³óÑ¤ëLB�W_��gMBL_ libcfitsio.a

h *.h �iSj4�k³ÔüW~Y��Hp

% su

# cp libcfitsio.a /usr/local/lib/

# cp *.h /usr/local/include/

jihW~Y�S�g¤ó¹Èüëo��gY�

�W�³óÑ¤ëLF~OLKjD4�ko�³õWf C � UN*X nÉ7�W~W�F�℄�o
℄�g	�©jB�kj�oZgY�

4 CFITSIO ������JJJFFF

4.1 hhhSSSnnnAAA���

~Zoµó×ëû×í°éà�	[~Y�\m�¹o� FITS Õ¡¤ë�ªü×óW� FITS Õ¡
¤ënüïüÉ���Çü¿��¼��YyfnÔ¯»ën$nsG$���W�YyfnÔ

¯»ën$� 2 W�°_j FITS Õ¡¤ë�\fD~Y�

#include <stdio.h>

#include <fitsio.h>

#define XMAX 2048

#define YMAX 2048

int main(int argc, char **argv) {

/* Status */

int status = 0;

/* Declaration of Structure fitsfile */

fitsfile *fptr;

/* Number of found keywords */

int num;

/* Array for length of axis */

long naxis[2];

/* Value for Undefined Pixel */
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double nulval = 0.0;

/* Any Null */

int anynull;

/* Non-grouped Data */

long group = 0;

/* Pixel Data */

double pix[YMAX][XMAX];

/* Sum */

double sum;

/* Average */

double average;

/* Variables for loops */

int i, j;

/* 2-Dimentional Image */

int dim = 2;

/* 64-bit Floating Point Pixel Value */

int bitpix = DOUBLE_IMG;

printf("File Name 1: %s\n", argv[1]);

printf("File Name 2: %s\n", argv[2]);

/* Open FITS file */

fits_open_file(&fptr, argv[1], READONLY, &status);

/* Read the keywords NAXIS1 and NAXIS2 */

fits_read_keys_lng(fptr, "NAXIS", 1, 2, naxis,

&num, &status);

printf("Number of found keywords: %d\n", num);

printf("Keyword NAXIS1: %ld\n", naxis[0]);

printf("Keyword NAXIS2: %ld\n", naxis[1]);

/* Read Data into 2-dim. Array */

fits_read_2d_dbl(fptr, group, nulval,

XMAX, naxis[0], naxis[1],

*pix, &anynull, &status);

/* Close FITS file */

fits_close_file(fptr, &status);

for (j = 0; j < naxis[1]; j++) {

for (i = 0; i < naxis[0]; i++) {

sum += pix[j][i];

}

}

average = sum / (naxis[0] * naxis[1]);

printf("Average: %f\n", average);

for (j = 0; j < naxis[1]; j++) {

for (i = 0; i < naxis[0]; i++) {

pix[j][i] *= 2;

}

}
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/* Open FITS File for Writing */

fits_create_file(&fptr, argv[2], &status);

/* Create FITS Image */

fits_create_img(fptr, bitpix, dim, naxis, &status);

/* Write the Array of Doubles to the FITS File */

fits_write_2d_dbl(fptr, group, XMAX, naxis[0], naxis[1],

*pix, &status);

/* Close FITS File */

fits_close_file(fptr, &status);

return(status);

}

4.2 ØØØ���ÀÀÀüüüÕÕÕ¡¡¡¤¤¤ëëënnn���¼¼¼���

CFITSIO �)(Y�×í°éànH-ko

#include <fitsio.h>

hDF�L�ÅZ+�~W�F��sL�K�jD4�oú,�j C nÉ7�Y�Å�LB�℄
FgY�g��h�BHZj�n�FkøM HfJM~W�F�

4.3 FITS ÕÕÕ¡¡¡¤¤¤ëëënnnªªªüüü×××óóó

jkoh�B� FITS Õ¡¤ë�ªü×óWjOfoj�~[����`h�fO`UD�Õ¡
¤ëk¢¯»¹Y�_�koÕ¡¤ëÏóÉë�ªü×óWjOfoj�~[�L�℄�h<_�F

j�ngY� fits_open_file()hDF¢p��D~Y�

fits_open_file(fitsfile **fptr, char *filename,

int iomode, int *status);

��k�p fptr o CFITSIO g�©U�fD�Ë SgY�B�KX�£�WfJOÅ�LB�
~Y��dîn�p filename oªü×óW_D FITS Õ¡¤ënMgY�	dîn�pgoi�
jâüÉgªü×óY�K���W~Y� READONLY ~_o READWRITE nia�K���WfO`U

D�Þ¯íkjfD~Y���n�poªü×ók��W_K1WW_KLÔU��	pgY�

4.4 üüüïïïüüüÉÉÉ������

FITSÕ¡¤ënØ�Àüè�køK�fD�üïüÉn$��ko��Hp fits_read_keys_lng()

hDF¢p�(D~Y�

fits_read_keys_lng(fitsfile *fptr, char *keyname,

int nstart, int nkeys,

DTYPE *numval, int *nfound,

int *status);

�dîn�p keyname g��U�_�W��+�üïüÉn$LÖ�úU�~Y�rSY�

üïüÉnFa� nstart jîK� nkeys �nüïüÉLM� numval kãeU�~Y� numval

oi�j�gB�Å�LB�~Y� nfound korSY�üïüÉnpLãeU�fÔU�~Y�

4.5 ÇÇÇüüü¿¿¿������¼¼¼���

Çü¿��¼�_�ko��Hp fits_read_2d_dbl() hDF¢p�(D~Y�Sn¢po�

Ô¯»ënÇü¿� 2 !CM�k�¼�~Y�

fits_read_2d_dbl(fitsfile *fptr, long group, DTYPE nulval,

long dim1, long naxis1, long naxis2,

DTYPE array, int *anynul, int *status);
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group o�Ñj FITS Õ¡¤ë�qF4�koÅ�kjfO�K�W�~[�L�h�BHZo
0�D�fJQpOLjDoZgY� nulvalo*�©nÔ¯»ën$�nMÛH�_�k�D~Y�

Çü¿oM� array k<U�~YL�℄nM�n��n!CnwU� dim1 g��W~Y� FITS
Çü¿n'MUo naxis1 h naxis2 g��W~Y�

4.6 FITS ÕÕÕ¡¡¡¤¤¤ëëënnn¯̄̄íííüüüººº

�¼��øM¼�nBǱ_ FITS Õ¡¤ëo¯íüºW~Y�

fits_close_file(fitsfile fptr, int *status);

fits_close_file()��f¯íüºY�ShLgM~Y�

4.7 FITS ÕÕÕ¡¡¡¤¤¤ëëënnnøøøMMMúúúWWW

~Z fits_create_file()��fzn FITS Õ¡¤ë�\�~Y�

fits_create_file(fitsfile **fptr, char *filename, int *status)

\�úYÕ¡¤ënMo filename g��W~Y�!k primary HDU (Header and Data Unit)
�\�~Y�

fits_create_img(fitsfile *fptr, int bitpix,

int naxis, long *naxes, int *status)

bitpix ko

BYTE_IMG 8 unsigned char
SHORT_IMG 16 signed short integer
LONG_IMG 32 signed long integer
FLOAT_IMG -32 float
DOUBLE_IMG -64 double

nDZ�K�xs~Y�J}Mj�n�iF^� naxis koÇü¿n!C��M� naxes ko

�!CnwU���W~Y�S�gÇü¿�øM¼���LBǱ�~W_���kÇü¿�°WD

FITS Õ¡¤ëhWføMúY_�ko��Hp fits_write_2d_dbl()hDF¢p��D~Y�Sn

¢po double gÇü¿�øM¼�~Y�

fits_write_2d_dbl(fitsfile *fptr, long group, DTYPE nulval,

long dim1, long naxis1, long naxis2,

DTYPE *array, int *anynul, int *status)

M� array kp~fD�'�jÇü¿L°WD FITS Õ¡¤ëhWføMúU�~Y���k
fits_close_file()g¯íüºY�n�Ø�jD�FkW~W�F�

4.8 ³³³óóóÑÑÑ¤¤¤ëëë

½ü¹³üÉL��W_�³óÑ¤ëW~Y�½ü¹Õ¡¤ëL fits.c g�Ø�ÀüÕ¡¤ëL

/usr/local/include/cfitsiokB�hY�h

% gcc -Wall -I/usr/local/include/cfitsio -L/usr/local/lib \

-o fits fits.c -lcfitsio -lm

jihY�p³óÑ¤ëgM�oZgY�°WOgM_ fits L�LÕ¡¤ëgY�
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4.9 ���LLL

��k�pko�¼� FITS Õ¡¤ë���W~Y��dîn�pkoøMúY FITS Õ¡¤ë
���W~Y�

% ./fits foo.fits bar.fits

Sn�go foo.fits ��¼��Í\�Lf bar.fits �øMúYShkj�~Y���k�

LWf��h

File Name 1: foo.fits

File Name 2: bar.fits

Number of found keywords: 2

Keyword NAXIS1: 256

Keyword NAXIS2: 256

Average: 104.193573

hh:U�~W_� IRAF n imstatisticsgsG$�¿yf��h

cl> imstat foo.fits

# IMAGE NPIX MEAN STDDEV MIN MAX

foo.fits 65536 104.2 67.43 24. 500.

hj� Average n$o MEAN n$h�XgB�ShLº�gM~W_�°WDÕ¡¤ëo�Ô¯
»ën$� 2 kWføMúWfD�ǱQgYL�Sa��º�Wf��h

cl> imstat bar.fits

# IMAGE NPIX MEAN STDDEV MIN MAX

bar.fits 65536 208.4 134.9 48. 1000.

hjfDfWOÕ\WfD�ShL�K�~Y�

5 !!!nnn¹¹¹ÆÆÆ���×××

S�g�NPnShogM��Fkj_oZgY� CFITSIO o I/OWK�fO�jDng�
,ê�koS�gYyf`h�fDDh�D~Y�Bhoê�n�D�YD¢p��dQf��D

�YOÝ�W�YD×í°éà�øDfO`UD�ÊÞo×í°éà� main ¢pnjKkYyf¼
W¼�gW~D~W_L��(�j×í°éà�\�ngB�phSnA�h��ns0jæ���

Q_-�n¹L�DgW�F��FÇü¿Ë �Ë S��FjiWf�F�W��U�_bkYy

MgW�F�

��sWO CFITSIO kdDfå�_�ko “CFITSIO User’s Guide” �ÂgY�Sh�JYY�
W~Y���n¢pnÕØ��ðU�fD~Y� CFITSIO n�§ÖÚü¸��Kke�~Y�

FITS ℄�êSkdDfo “FITS nK�M” L	(gY�

http://www.fukuoka-edu.ac.jp/~kanamitu/fits/

��Kke�~Y�
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