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Given
• the location of a point with respect to a 

reference frame OXYZ attached to camera 
O,

p = [2,3,10]T (in m) 
• Camera O' is 15m away in the direction 

of the –ve y-axis, and its RPY angles 
with respect to camera O are (30º,45º,0º)
degrees.

Find
• The homogeneous transformation 

mapping.
• p' the location of the point in the 

reference frame O'X'Y'Z' attached to 
camera O'.
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• Determine 

• The translation component is

• What is the rotation matrix R?
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• R(θX, θY, θZ) = RZ(θZ) RY(θY) RX(θX)
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• R(30º,45º,0º) = RZ(0º) RY(45º) RX(30º)
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• R(30º,45º,0º) = RZ(0º) RY(45º) RX(30º)
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• So T is
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• Determine point in camera O'.

• so p' = [8.60, 12.6, 5.78]T (metres)
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• What are the homogeneous representations 
for 3D points:
a) with coordinates (10,14,0).
b) on the x-axis 10 away from the origin.
c) on the z-axis at infinite.
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• What inhomogeneous points do these 
homogeneous coordinates represent?
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