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Kinematics: the branch of mechanics concerned with the motion of objects without reference to the forces that 

cause the motion. In Kinematics, we characterize the relationship between displacement, velocity and acceleration 

of the objects.

Kinematics: motion of a robot moving on a straight line

To keep track of displacement of a robot on a 2D plane in a Cartesian coordinate system we need a reference point and 2 

reference directions.
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Kinematics: motion of a robot moving on a straight line

Consider a robot moving on a straight line with constant velocity:

● Starting from an initial position x(0) at time t=0, the position of our robot at the consecutive times  is given by

x(t)=v t+x(0)

p(t)=x(t)
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Kinematics: motion of a robot moving on a straight line

Consider a robot moving on a straight line with constant velocity:

● Position at each time x(t)=v t+x(0)

● We are only interested in knowing the position at particular time t
i+1 

=t
i 
+∆t, i=0,1,2,... where t

0 
=0, and ∆t is the 

sampling time ( think of a radar which only samples the motion at particular times ). Then, the position  of our 

robot at each  is given by x(i+1)=x(t
i+1

)=v ∆t+x
i

p(t)=x(t)
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Kinematics: motion of a robot moving on a straight line

Consider a robot moving on a straight line with constant velocity:

● Position at each time x(t)=v t+x(0)

Robot moving on a 2 dimensional space on a straight line with constant velocity: 
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Constant velocity along the straight line is v
● Velocity in x direction V

x
=v cos(θ) 

● Velocity in x direction V
y
=v sin(θ) 
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Kinematics: motion of a robot moving on a straight line

Consider a robot moving on a 2 dimensional space on a straight line with constant velocity: 
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Constant velocity along the straight line is v
● Velocity in x direction V

x
=v cos(θ) 

● Velocity in x direction V
y
=v sin(θ) 

x
f
 -x

0
 

y f -
y 0 

θ

cos(θ)=
x

f
 -x

0
 

d

sin(θ)=
y

f
 -y

0
 

d

d= √(x
f
 -x

0
)2 +(y

f
 -y

0
)2

● Position in x direction: x(i+1)=v cos(θ) ∆t+x(i)

● Position in y direction: y(i+1)=v sin(θ) ∆t+y(i)
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