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ŷ
í�Çs¾�Ï

ẑ
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
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



xr yr zr

−1 ya za

xs −1 zs


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Çb¾JÏ6ÊuÀ©Ä
Ï�ÁbÊ¢ç©ÍuÁ�Ï�Â�ÎYÊ�ÁbÌ
x
Çs¾�Ï
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xrzr − za + xszs = 0

xr =
1

zr

(za − xszs)
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Ï�ÁbÊ�ç�Í�Á�Ï�Â�ÎYÊ¢ÁbÌ
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Çs¾�Ï

z
Æ�Ã

yrzr + yaza − zs = 0

yr =
1

zr

(zs − yaza)
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zr = yaxs − 1

ya =
1

xs

(zr + 1)
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zrz
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a + z2

a + z3
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r

)
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θf = F(θmeas)
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Çb¾�Ï
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θf
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
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cos θf sin θf 0
− sin θf cos θf 0

0 0 1
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θf
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θf = mθmeas + b
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ê¢À©Ä�Í�Ä
m ∼= −1.0025, b ∼= −0.5188
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θc
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Vref =





xr yr zr

−1 ya za

xs −1 zs









cos θc sin θc 0
− sin θc cos θc 0

0 0 1





=





xr cos θc − yr sin θc xr sin θc + yr cos θc zr

− cos θc − ya sin θc − sin θc + ya cos θc za

xs cos θc + sin θc xs sin θc − cos θc zs





�=Û!v��
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θc

xs cos θc + sin θc = 0

sin θc = −xs cos θc

θc = arctan−xs
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θf
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θf = θc − θmeas
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