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Homogeneous Transformation Matrix

𝑇𝑇 = 𝑅𝑅 𝑑𝑑
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𝑟𝑟32

𝑟𝑟13
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==

𝑐𝑐𝜃𝜃𝑐𝑐𝜓𝜓
𝑐𝑐𝜙𝜙𝑠𝑠𝜓𝜓 + 𝑠𝑠𝜙𝜙𝑠𝑠𝜃𝜃𝑐𝑐𝜓𝜓
𝑠𝑠𝜙𝜙𝑠𝑠𝜓𝜓 − 𝑐𝑐𝜙𝜙𝑠𝑠𝜃𝜃𝑐𝑐𝜓𝜓

−𝑐𝑐𝜃𝜃𝑠𝑠𝜓𝜓
𝑐𝑐𝜙𝜙𝑐𝑐𝜓𝜓 − 𝑠𝑠𝜙𝜙𝑠𝑠𝜃𝜃𝑠𝑠𝜓𝜓
𝑠𝑠𝜙𝜙𝑐𝑐𝜓𝜓 + 𝑐𝑐𝜙𝜙𝑠𝑠𝜃𝜃𝑠𝑠𝜓𝜓
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−𝑠𝑠𝜙𝜙𝑐𝑐𝜃𝜃
𝑐𝑐𝜙𝜙𝑐𝑐𝜃𝜃
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𝑑𝑑𝑥𝑥
𝑑𝑑𝑦𝑦
𝑑𝑑𝑧𝑧
1

𝑃𝑃𝑖𝑖 = 𝑇𝑇𝑅𝑅𝑖𝑖𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑅𝑅 𝑃𝑃𝑇𝑇𝑇𝑇𝑇𝑇
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