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• Transformation Matrix


• Two-Dimensional Kinematics
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Transformation Matrix
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Transformation Matrix
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Transformation Matrix

Global Axis

Local Axis



HAB718 Spor Biyomekaniğinde Hareket Analizi

6

Transformation Matrix
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Transformation Matrix

T = [
1 0 0
0 1 0
0 0 1]
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Transformation Matrix

T =
1 0 0
0 1 −0.5
0 0 1
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Transformation Matrix

T =
1 0 −0.5
0 1 0
0 0 1
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Transformation Matrix

T =
1 0 0.5
0 1 0.5
0 0 1
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Transformation Matrix

S = [
2 0 0
0 1 0
0 0 1]



HAB718 Spor Biyomekaniğinde Hareket Analizi

12

Transformation Matrix

S = [
1 0 0
0 2 0
0 0 1]
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Transformation Matrix

S =
0.5 0 0
0 0.5 0
0 0 1
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Transformation Matrix

ST =
2 0 0
0 2 −0.5
0 0 1
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Transformation Matrix
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Transformation Matrix

Local Global

 A Rotation Through an Angle -30 Degrees About y-axis
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Transformation Matrix

R(θ) = [cos(θ) −sin(θ)
sin(θ) cos(θ) ]
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Transformation Matrix
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Transformation Matrix
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Transformation Matrix

Rz(θ) =
cos(θ) −sin(θ) 0
sin(θ) cos(θ) 0

0 0 1

θ = 60∘



HAB718 Spor Biyomekaniğinde Hareket Analizi

21

Transformation Matrix
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Transformation Matrix

Rx(θ) =
1 0 0
0 cos(θ) −sin(θ)
0 sin(θ) cos(θ)

θ = 60∘
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Transformation Matrix
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Transformation Matrix

Ry(θ) =
cos(θ) 0 sin(θ)

0 1 0
−sin(θ) 0 cos(θ)

θ = 60∘
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Transformation Matrix

Rz(α) =
cos(α) −sin(α) 0
sin(α) cos(α) 0

0 0 1

Ry(β) =
cos(β) 0 sin(β)

0 1 0
−sin(β) 0 cos(β)

Rx(γ) =
1 0 0
0 cos(γ) −sin(γ)
0 sin(γ) cos(γ)

R = Rz(α) × Ry(β) × Rx(γ)

3D rotation matrices can be obtained from these three using matrix multiplication

yaw pitch roll
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Transformation Matrix

R =
cos(α)cos(β) cos(α)sin(β)sin(γ) − sin(α)cos(γ) cos(α)sin(β)cos(γ) + sin(α)sin(γ)
sin(α)cos(β) sin(α)sin(β)sin(γ) + cos(α)cos(γ) sin(α)sin(β)cos(γ) − cos(α)sin(γ)

−sin(β) cos(β)sin(γ) cos(β)cos(γ)

Represents a rotation whose yaw, pitch and roll angels are 𝛼, 𝛽 ang 𝛾, respectively.
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Transformation Matrix
Tait–Bryan angles are also called Cardan angles
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Transformation Matrix
The table contains formulas for angles 𝛼, 𝛽 
and 𝛾 from elements of a rotation matrix R.


Without considering the possibility of using 
two different conventions for the definition of 
the rotation axes (intrinsic or extrinsic), there 
exist twelve possible sequences of rotation 
axes, divided in two groups:

Proper Euler angles (z-x-z, x-y-x, y-z-y, z-y-z, x-z-x, y-x-y) 

Tait–Bryan angles (x-y-z, y-z-x, z-x-y, x-z-y, z-y-x, y-x-z).
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Transformation Matrix
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Transformation Matrix
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Transformation Matrix
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Transformation Matrix
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Transformation Matrix
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Transformation Matrix
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Homework :  Read the papers


