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et of orthogonal axes attached to a body that serves to describe

position of points relative to that body
» Axes intersect at a point known as the
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X1, Y1, X2, Y2)u% HAprah bisair &
WTFARBX2, Y2REEXL-Y1F R PR T HK:

X9 = R11X1 + Ro1y1q

yo = Ri2X1 + Ro2y1
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IfAl3%iAR11, R12, R21, R22 iXEeZR¥?

X9 = cos(0)xy + sin(0)
yo = —sin(0)x; + cos(0)
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Unit vector along the N-Axis
Unit vector along the O-Axis

Magnitude of the VNO vector

|VNO||cos@

VO

yNO [VN] -

|VNO||cos@
|VNO||sin@
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Y Unit vector along X-Axis

—Can be considered with respect to
the XY coordinates or NO coordinates

V N\ i .
= VXY = [N
VY
¢ T
/
VX =

VX = ||VXY||cosa = |VNO||cosa = VNO « %

VX= (VN xfi+ VO «§) e % (Substituting for VNO using the N and O
components of the vector)

VE=VNEen) +VO(x+0)
= VN(cos0) + V°(cos(08 + 90))

= VN(cos0) — VO(sin0)
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Similarly....

VY — [97°][sinc = [70]cos(90 — @) = V0 y

VY=(VN+n+VOx0)ey

VY =VN(yen) +VO(yeo)

= VN(cos(90 — 0)) + V°(cos0)
= VN(sin0@) + V°(cos0)

So....
X N O/ci oxy _ [V
V% =V"¥(cosO) — V"(sin0) Ve = [VY]
VY = VN(sin@) + V°(cos0)
Written in Matrix Form
B cos® —sind || VN Rotation Matrix about the z-axis
sin0 cos® || V°
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P, = distance between the XY and NO coordinate planes

XY _ VX] TNO _ [VN] 5 _ [Px]
\% VY \Y% VO P ;
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Translation along P followed by rotation by 0

(Note : P,, P, are relative to the original coordinate frame.

In other words, knowing the coordinates of a point (VN,V©) in some coordinate
frame (NO) you can find the position of that point relative to your original ‘

¥ | Middlesex coordinate frame (X°Y?).
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What we found by doing a
translation and a rotation

Padding with 0’s and 1°’s

Simplifying into a matrix form

cosO —sinO0 P,

H=|sinO0 cos0O Py Homogenous Matrix for a Translation in
0 0 1 XY plane, followed by a Rotation around
the z-axis
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