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Chapter 05.05
Spline Method of Interpolation – More Examples
Computer Engineering
Example 1

A robot arm with a rapid laser scanner is doing a quick quality check on holes drilled in a 
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 rectangular plate. The centers of the holes in the plate describe the path the arm needs to take, and the hole centers are located on a Cartesian coordinate system (with the origin at the bottom left corner of the plate) given by the specifications in Table 1.

Table 1  The coordinates of the holes on the plate.
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	Figure 1  Location of the holes on the rectangle plate.


a) If the laser is traversing from 
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b) Find the path of the robot if it follows linear splines.

c) Find the length of the path traversed by the robot following linear splines.

Solution

a) Since we want to find the value of 
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b) We have already obtained the linear spline connecting 
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The rest of the splines are as follows:
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c) The length of the robot’s path can be found by simply adding the length of the line segments together. The length of a straight line from one point 
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Linear spline interpolation is no different from linear polynomial interpolation. Linear splines still use data only from the two consecutive data points. Also at the interior points of the data, the slope changes abruptly. This means that the first derivative is not continuous at these points. So how do we improve on this? We can do so by using quadratic splines.

Example 2
A robot arm with a rapid laser scanner is doing a quick quality check on holes drilled in a 
[image: image48.wmf]"
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 rectangular plate. The centers of the holes in the plate describe the path the arm needs to take, and the hole centers are located on a Cartesian coordinate system (with the origin at the bottom left corner of the plate) given by the specifications in Table 2.

Table 2  The coordinates of the holes on the plate.
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a) Find the length of the path traversed by the robot using quadratic splines.

b) Compare the answer from part (a) to the linear spline result and a fifth order polynomial result.

Solution
a) Since there are six data points, five quadratic splines pass through them.
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The equations are found as follows.
1. Each quadratic spline passes through two consecutive data points.
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2. Quadratic splines have continuous derivatives at the interior data points.
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3. Assuming the first spline 
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Solving the above 15 equations gives the 15 unknowns as
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Therefore, the splines are given by
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	Figure 2  Fifth order polynomial to traverse points of robot path (using direct method of interpolation).
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b) We can find the length of the fifth order polynomial result in a similar fashion to the quadratic splines. In this case, we do not need to break the integrals into five intervals. The fifth order polynomial result through the six points is given by
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The absolute relative approximate error 
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 obtained between the results from the linear and quadratic spline is
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The absolute relative approximate error 
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 obtained between the results from the fifth order polynomial and quadratic spline is
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