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Response Surface Methodology

• The experimentation plays an important role in Science & Engineering

• The experimentation carried out to experimental units result in 
measurement of one or more responses. 

• results and conclusions can be drawn by experiment

• The approximation of the response function y = f (x1, x2,…,xq) + ε is called 
Response Surface Methodology. 



Response Surface Method

• The response surface methodology (RSM) is a widely used mathematical
and statistical method for modeling and analyzing a process in which the
response of interest is affected by various variables

• The first goal for Response Surface Method is to find the optimum
response.

• The second goal is to understand how the response changes in a given
direction by adjusting the design variables.

• In general, the response surface can be visualized graphically.

• The graph is helpful to see the shape of a response surface; hills, valleys, 
and ridge lines.



The function f (x1, x2) can be plotted versus the levels of x1 and x2 as shown as Figure.

This three-dimensional graph shows the response surface from the side and it is called a response surface plot.



• The contour plots can show contour lines of x1 and x2 pairs that have the same response value y.
• To understand the surface of a response, graphs are helpful tools.
• But, when there are more than two independent variables, graphs are difficult or almost impossible to use 

to illustrate the response surface, since it is beyond 3-dimension. 
• For this reason, response surface models are essential for analyzing the unknown function f.















• Contour plots (sometimes called Level Plots) are a way to show a 
three-dimensional surface on a two-dimensional plane. 

• A contour plot allows you to visualize three-dimensional data in a 
two-dimensional plot.

• A contour plot is a graphical technique for representing a 3-
dimensional surface by plotting constant z slices, called contours, on a 
2-dimensional format.

• That is, given a value for z, lines are drawn for connecting the (x,y) 
coordinates where that z value occurs.

https://www.calculushowto.com/plane-region-definition-finding-area-type-i-ii/








contour line joins points of equal and constant values.


