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- The multihead weighers are used in packaging

process to provide accurate total weights at high

speed to products composed of the sum of

weights (Xi) from several individual hoppers.

- The total weight of the packed product must be

as close to a specified target weight (T).

- The European directive 76/211/EC states that

consumers be informed about the quantity and be

protected against short measures.

INTRODUCTION 

OBJECTIVE

RESULTS

The variability reduction index (𝑅𝑉): As a way to study the gain in reducing variability in 

packaging process in multihead weighers. The aim is to compare the random packing with 

packing strategies by calculating the variability reduction index defined for the following 

expression:

CONCLUSIONS 

- The results indicate that the packaging strategies can resolve the packing problem in an 

efficient way.

- It was confirmed that when an amount unequal of product is supplied to the weighing 

hoppers the variability in the weight of the package is decreased. Moreover, this 

reduction is increased when the set of weighing hoppers (𝑛) are divided into a greater 

number of subgroups.

- The strategy with equal supplied products is less recommended for this type of process.

- The use of a large number 𝑘 of combined hoppers does not guarantee finding a total 

weight closest to the target weight, but it is achieved when the 𝑛 value is incremented.
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Analysing and comparing a set strategies designed to optimise and improve the

packaging process. In our approach:

- The number of hoppers to be combined (𝑘) at each packing operation is constant and

fixed in advance.

- Multiobjective and monoobjective approaches are studied.

- The total residence time of the foods in the packing system (Pmax) is minimized.

- The supply of product to hoppers are set in such a way that share the same average

quantity of food, as this has been proven to be an efficient strategy to reduce package

variability (Barreiro et al., 1998 and Keraita et al., 2007) ).
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Filling strategies:

• Strategy 1 (S1): five subgroups of hoppers with different filled pattern

• Strategy 2 (S2): three subsets of hoppers with different filled pattern

• Strategy 3 (S3): All hoppers with identical filling pattern
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Strategy 1                 

Strategy 2                 

Strategy 3                 

Weight hoppers: Xhopper ~  N(i,),  i = 1,2,3,4,5

𝜇 =
𝑇

𝑘

Filling pattern defined by the user:

𝜇1= 𝜇 − 𝛿𝜎

𝜇2= 𝜇 − 𝛿 − 𝛿𝑚𝑖𝑛 𝜎
𝜇3= 𝜇

𝜇4= 𝜇 + 𝛿 − 𝛿𝑚𝑖𝑛 𝜎
𝜇5= 𝜇 + 𝛿𝜎
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Strategy 1 

1 − 𝑅𝑉(%) 76.77 92.72 92.53 88.04 76.42 52.24 

μ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  250.00 250.00 249.99 249.99 250.00 249.97 

σ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  0.581 0.182 0.187 0.299 0.589 1.194 

DCL 0.00 0.00 0.00 0.00 0.00 0.00 

Strategy 2 

1 − 𝑅𝑉(%) 77.10 89.65 85.48 79.37 66.99 46.15 

μ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  249.99 249.99 250.00 249.99 249.99 249.97 

σ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  0.573 0.259 0.363 0.516 0.825 1.346 

DCL 0.00 0.00 0.00 0.00 0.00 0.00 

Strategy 3 

1 − 𝑅𝑉(%) 71.16 70.61 64.75 59.10 51.68 35.36 

μ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  249.98 249.98 250.00 249.98 249.99 249.94 

σ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  0.721 0.735 0.881 1.023 1.208 1.616 

DCL 0.00 0.00 0.00 0.00 0.00 0.00 
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Strategy 1 

1 − 𝑅𝑉(%) 79.70 96.39 97.98 97.56 94.53 88.79 

μ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  250.00 250.00 249.99 249.99 249.99 250.00 

σ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  0.507 0.090 0.050 0.061 0.137 0.280 

DCL 0.00 0.00 0.00 0.00 0.00 0.00 

Strategy 2 

1 − 𝑅𝑉(%) 80.74 95.08 94.30 91.78 86.98 79.36 

μ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  250.00 250.00 250.00 249.99 250.00 249.99 

σ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  0.482 0.123 0.142 0.206 0.325 0.516 

DCL 0.00 0.00 0.00 0.00 0.00 0.00 

Strategy 3 

1 − 𝑅𝑉(%) 74.29 75.10 70.90 67.76 63.32 56.82 

μ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  250.04 249.98 249.98 249.97 250.02 249.96 

σ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  0.643 0.622 0.727 0.806 0.917 1.079 

DCL 0.00 0.00 0.00 0.00 0.00 0.00 
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Strategy 1 

1 − 𝑅𝑉(%) 82.97 97.75 99.22 99.39 99.00 98.06 

μ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  249.99 249.99 249.99 249.99 250.00 249.99 

σ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  0.426 0.056 0.019 0.015 0.025 0.048 

DCL 0.00 0.00 0.00 0.00 0.00 0.00 

Strategy 2 

1 − 𝑅𝑉(%) 83.15 97.58 98.11 96.81 94.74 91.72 

μ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  250.01 249.99 250.00 250.00 250.00 250.00 

σ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  0.421 0.060 0.047 0.079 0.131 0.207 

DCL 0.00 0.00 0.00 0.00 0.00 0.00 

Strategy 3 

1 − 𝑅𝑉(%) 76.00 78.78 76.37 72.94 67.94 65.26 

μ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  250.00 249.99 249.99 249.95 250.00 249.99 

σ𝑝𝑎𝑐𝑘𝑎𝑔𝑒  0.599 0.530 0.591 0.676 0.801 0.868 

DCL 0.00 0.00 0.00 0.00 0.00 0.00 

𝑅𝑉 =
σpackage N 𝜇, σ

𝑘σ


