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Properties of Orthogonal Arrays

L8 Orthogonal Array
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Properties of Orthogonal Arrays

� Any two columns have all combinations equal 
number of times

� Balanced for each factor level

� Each factor level is balanced for any other 
factor



P.R. Apte : 3-Day Taguchi Method Workshop at UNIMAP 28Feb-1Mar 2012

Properties of OA - 2

28Feb-1Mar 2012 P.R. Apte : 3-Day Taguchi Method Workshop at UNIMAP OA Properties - 3

L8 Orthogonal Array

Expt 

No.

A B C D E F G

1 A1 B1 C1 D1 E1 F1 G1

2 A1 B1 C1 D2 E2 F2 G2

3 A1 B2 C2 D1 E1 F2 G2

4 A2 B2 C2 D2 E2 F1 G1

5 A2 B1 C2 D1 E2 F1 G2

6 A2 B1 C2 D2 E1 F2 G1

7 A2 B2 C1 D1 E2 F2 G1

8 A2 B2 C1 D2 E1 F1 G2
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L8 Orthogonal Array
Any two columns have all combinations equal number of times

Expt 

No.

A B C D E F G

1 A1 B1

2 A1 B1

3 A1 B2

4 A1 B2

5 A2 B1

6 A2 B1

7 A2 B2

8 A2 B2
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L8 Orthogonal Array
Any two columns have all combinations equal number of times

Expt 

No.

A B C D E F G

1 C1 E1

2 C1 E2

3 C2 E1

4 C2 E2

5 C2 E2

6 C2 E1

7 C1 E2

8 C1 E1
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L8 Orthogonal Array
Balanced for each factor level, say A

Expt 

No.

A B C D E F G

1 A1

2 A1

3 A1

4 A1

5 A2

6 A2

7 A2

8 A2
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L8 Orthogonal Array
Balanced for each factor level, say D

Expt 

No.

A B C D E F G

1 D1

2 D2

3 D1

4 D2

5 D1

6 D2

7 D1

8 D2
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L8 Orthogonal Array
Balanced for each factor level, say D

Expt 

No.

A B C D E F G

1 D1

2

3 D1

4

5 D1

6

7 D1

8
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L8 Orthogonal Array
Balanced for each factor level, say D

Expt 

No.

A B C D E F G

1

2 D2

3

4 D2

5

6 D2

7

8 D2
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L8 Orthogonal Array
Each factor level is balanced for any other factor

Expt 

No.

A B C D E F G

1 A1 D1

2 A1 D2

3 A1 D1

4 A1 D2

5 A2 D1

6 A2 D2

7 A2 D1

8 A2 D2
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L8 Orthogonal Array
Each factor level is balanced for any other factor

Expt 

No.

A B C D E F G

1 A1 D1

2 A1 D2

3 A1 D1

4 A1 D2

5

6

7

8
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L8 Orthogonal Array
Each factor level is balanced for any other factor

Expt 

No.

A B C D E F G

1

2

3

4

5 A2 D1

6 A2 D2

7 A2 D1

8 A2 D2
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L8 Orthogonal Array
Each factor level is balanced for any other factor

Expt 

No.

A B C D E F G

1 C1 F1

2 C1 F2

3 C2 F2

4 C2 F1

5 C2 F1

6 C2 F2

7 C1 F2

8 C1 F1
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L8 Orthogonal Array
Each factor level is balanced for any other factor

Expt 

No.

A B C D E F G

1 C1 F1

2 C1 F2

3

4

5

6

7 C1 F2

8 C1 F1
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L8 Orthogonal Array
Each factor level is balanced for any other factor

Expt 

No.

A B C D E F G

1

2

3 C2 F2

4 C2 F1

5 C2 F1

6 C2 F2

7

8

Properties of Orthogonal Arrays

L9 Orthogonal Array
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Properties of Orthogonal Arrays

� Any two columns have all combinations equal 
number of times

� Balanced for each factor level

� Each factor level is balanced for any other 
factor
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L9 Orthogonal Array
Expt No. A B C D

1 A1 B1 C1 D1

2 A1 B2 C2 D2

3 A1 B3 C3 D3

4 A2 B1 C2 D3

5 A2 B2 C3 D1

6 A2 B3 C1 D2

7 A3 B1 C3 D2

8 A3 B2 C1 D3

9 A3 B3 C2 D1
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L9 Orthogonal Array
Any two columns have all combinations equal number of times

Expt No. A B C D

1 A1 B1

2 A1 B2

3 A1 B3

4 A2 B1

5 A2 B2

6 A2 B3

7 A3 B1

8 A3 B2

9 A3 B3
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L9 Orthogonal Array
Any two columns have all combinations equal number of times

Expt No. A B C D

1 A1 B1

2 A1 B2

3 A1 B3

4 A2 B1

5 A2 B2

6 A2 B3

7 A3 B1

8 A3 B2

9 A3 B3
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L9 Orthogonal Array
Balanced for each factor level

Expt No. A B C D

1 A1 B1 C1 D1

2 A1 B2 C2 D2

3 A1 B3 C3 D3

4 A2 B1 C2 D3

5 A2 B2 C3 D1

6 A2 B3 C1 D2

7 A3 B1 C3 D2

8 A3 B2 C1 D3

9 A3 B3 C2 D1
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L9 Orthogonal Array
Balanced for each factor level (occurs exactly 3 times)

Expt No. A B C D

1 B1

2 B2

3 B3

4 B1

5 B2

6 B3

7 B1

8 B2

9 B3
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L9 Orthogonal Array
Balanced for each factor level (occurs exactly 3 times)

Expt No. A B C D

1 D1

2 D2

3 D3

4 D3

5 D1

6 D2

7 D2

8 D3

9 D1
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L9 Orthogonal Array
Balanced for each factor level (occurs exactly 3 times)

Expt No. A B C D

1 D1

2 D2

3 D3

4 D3

5 D1

6 D2

7 D2

8 D3

9 D1
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L9 Orthogonal Array
Each factor level is balanced for any other factor

Expt No. A B C D

1 B1 D1

2 B2 D2

3 B3 D3

4 B1 D3

5 B2 D1

6 B3 D2

7 B1 D2

8 B2 D3

9 B3 D1
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L9 Orthogonal Array
Each factor level is balanced for any other factor

Expt No. A B C D

1 B1 D1

2 B2 D2

3 B3 D3

4 B1 D3

5 B2 D1

6 B3 D2

7 B1 D2

8 B2 D3

9 B3 D1
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Thank You


