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Scenario 1

Often we have processes that transforms some inputs into outputs

We want to optimize the process

- to minimize resource consumption
- to minimize time
- to maximize output quality 

We need to investigate the process:

 interaction among inputs themselves, and with outputs to make it better



Scenario 2

Often we have processes that transforms some inputs into outputs

The process might be having some issues, output is not as desired

We want to fix the process.

We need to investigate the process:

 interaction among inputs themselves, and with outputs to make it better



Scenario 3

Often we have to implement a new processes 

The process is unknown involving new tools

We want to design the process:

- choose tools

   -  choose materials

 We need to do pilot runs and understand 

interaction among inputs themselves, and with outputs to design



Design of Experiments

Experiments are any activity, physical, chemical, computational

that given some input produces some output 

Design of Experiments is systematic approach to plan experiments

given the goal of the experiment



What is the Goal



What is DoE



Example

A car manufacturer wants to reduce the paint defect rate.

Potential factors:

● A: Paint temperature
● B: Spray pressure
● C: Drying time

Response:

● Y: Percentage of defective painted parts

DOE helps determine the settings of A, B, and C that minimize Y.



Systematic Planning

Factor Low High

Temperature 60°C 80°C

Pressure 2 bar 4 bar

Drying time 10 min 20 min

Many combinations possible and many values are possible.
Too many experiments and too much time to be spent. 

How can we make it efficient ? 



Advantage of DoE



Where can we apply DOE 



Step-1: Identify the Goal



Inputs and Outputs



Measurements are Important



Problem: Fix the issue with bearing



Input, Process, Output



In Nutshell



Aim of DoE
Analyse Relationship between Input 
and Output Variables



Factors and Response



Objective



Analysing the Friction in Bearing



Factors and Levels



Step 2



Step 3



4 Phases in DOE



Phase 1



Phase 1



Phase 1



Phase 2



Phase 3



Full Factorial Design



Example of Bearing



2 Sets of Experiments for 2 Levels 



Pilot Runs



Collect Measurements



Difference in Effect



Different Effect for Two Different Samples



Need More Experiments



Full Pipeline



Example: Survey Reveals that Cake is not Tasty



List the Outputs



List the Process Steps



List the Inputs



Additional Variables



Narrow the Study



Select some Variables



Consider the Levels



Design the Experiment



Treatments



List all Treatments



Block and Randomize



Eliminate by Blocking



Block and Select



Replications



Entire Process



Quiz 9

1. Write 2 things that you liked/understood today.
2. Write 2 things that you did not like/understand today.

3. Describe the Design of Experiment for your case study, or take any simple 
case study and show the steps. 


