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Earth = Ellipsoid

3km x 3km at nadir
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x = X
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y = Y
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¼��µ�
z = Z
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x = Ds

Re − l cos θ cosϕ

y = −l cos θ sin ϕ

z = l sin θ

������¿:���Bó�����àO�������5�ü�������Só��Ä���
l
������á��Ä�µ���1¼~�ß¼~�_�Q���B�
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ax2 + by2 + c = 0

ó��Ä���
a = cos2 θ + sin2 ϕ

(
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)2

b = − cosϕ cos θ

c = 1 −
(

Re
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)2
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d = b2 − a c
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l = −b−
√

d
a

l �Qá��&���B�I�¸�����`��¼©���Bá�áÄ�Ä�������µ¼~�
l = −b +

√
d

a

n
x = 1 − l cosϕ cos θ

y = l sin ϕ cos θ

z = l sin θ

geocentric longitude = arctan( y

x
)

geocentric latitude = arctan( z√
x2+y2

)
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geodesic latitude = arctan(tan(geocentric latitude)
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)
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EarthSatellite
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x = Ds

Re − l cos θ cosϕ + dx

y = −l cos θ sin ϕ + dy

z = l sin θ + dz

øI���Y���"�������Ià&�Ä¿&�B�S¾"»H�
a = cos2 θ + sin2 ϕ

(
Re

Rp

)2

b = − cosϕ cos θ(1 + dx) − dy sin ϕ cos θ + dz sin ϕ
(

Re

Rp

)2

c = (1 + dx)2 + dy2 + dz2
(

Re

Rp

)2 −
(

Re

Ds

)2

d = b2 − a c
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âb¼�� ���in
l = −b−

√
d

a

x = dx + 1 − l cosϕ cos θ

y = dy + l sinϕ cosϑ

z = dz + l sinϑ

geocentric latitude = arctan( z√
x2+y2

)

geodesic longitude = arctan( y
x
)

geodesic latitude = arctan(tan(geocentric latitude)
(

Re

Rp

)2
)
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θ
′

= ϕ cosα + θ sin α

ϕ
′

= −ϕ sin α + θ cosα
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