Eric W. Greisen

Mark Calabretta

National Radio Astronomy Observatory

Australia Telescope National Facility

Conversion of Pixels to Coordinates

           ACTUAL PIXEL
              COORDS
     optional correction table
           IDEAL PIXEL
              COORDS
linear transformation: multiply by PCnnnmmm
                                       CRPIXn
   PC matrix to rotate and skew
         TRUE PLANE PIXEL
              COORDS
      Scale to physical units CDELTn
         RELATIVE PHYSICAL
              COORDS
linear to spherical map projection

                                       CTYPEn
                                       PROJPi
         NATIVE SPHERICAL
              COORDS
   spherical coordinate rotation

                                       CRVALn
                                       LONGPOLE
             CELESTIAL
              COORDS

Azimuthal projection

R_θ

       sin θ
cos θ

1

θ μ

Standard azimuthal projections

SIN SIN

TAN

       TAN

STG
             STG

Cylindrical projection

y

θ

λ μ

Conic projections

R_θ

θ_1 θ_2

R_θ

θ_1

Bonne’s equal area projection

θ_1 = 45

0306090120150180180210240270300330

60
30
0
-30
-60

Conventional projections

GLS projection

0306090120150180180210240270300330

60
30
0
-30
-60

0306090120150180180210240270300330

60
30
0
-30
-60

Hammer-Aitoff projection

0306090120150180180210240270300330

60300-30-60

Cobe Quadrilateralized Spherical Cube projection

Native Spherical Coordinates

origin (0, -60),  180, pole (0, 30)

0

30

60

90

120

150

180180

210

240

270

300

330

60300-30-60

                          origin (49, -49),  150, pole (0, 30)

0

30

60

90

120

150

180180

210

240

270

300

330

60

30

0

-30

                                                                                       -60

origin (45, -60),  180, pole (45, 30)

0

30

60

90

120

150

180180

210

240

270

300

330

60

30

0

-30

-60

origin (98, 13),  75, pole (0, 30)

03060

90

120

150

180180

210

240

270

300

330

60

30

0

-30

-60

Hammer-Aitoff projection

Standard Spherical Coordinates

origin (0, -60),  180, pole (0, 30)

0

30

60

90

120

150

180180

210

240

270

300

330

60300-30-60

        origin (49, -49),  150, pole (0, 30)

0

30

60

90

120

150

180180

210

240

270

300

330

60

30

0

-30

                                                                                                          -60

origin (45, -60),  180, pole (45, 30)

0

30

60

90

120150

180180

210

240

270

300330

60

30

0

-30

-60

origin (98, 13),  75, pole (0, 30)

0

30

60

90

120

150

180180

210

240

270

300

330

60

30

0

-30

-60

Cobe Quadrilateralized Spherical Cube projection

Standard Spherical Coordinates

DOES GEOMETRY MATTER ?

    0.01

     0.1

       1

      10

     100

    1000

   10000

  100000

 1000000

10000000

                                                                      0

                                                            15
                                                 30

                                       45

                            60

                  75

          TAN

          STG

          ZEA

          ARC

θ

R(projection) - R(SIN projection)
arc seconds

0.000001

 0.00001

  0.0001

   0.001

    0.01

     0.1

       1

      10

     100

                                                                      85
                                                          86

                                             87

                                 88
                    89

          TAN

          STG
          ZEA

          ARC

θ