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All test avatars based on statistically verified bodies and therefore extreme body data are excluded and 
not part of the survey. Figure 7 shows a selection of the target group. 

Size recommendation 

The selection of the product-related reference size is based on chest, waist and hip circumference for 
outerwear, and only waist and hip circumference for lower body garments. For this purpose the 
measurements are evaluated with different priorities. 

Calculation of alteration values 

Alteration values are calculated by the difference of individual measurements to the values in the size 
chart. 
 

     

     

     

Figure 7 Target group with same body height and hip girth but different waist girths 
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Divided into four areas – length modifications, girth modifications, distribution of girth measurements and 
posture – rules are developed to transfer the modifications directly to the MtM grading process. The 
overview below shows the different rules for each area. 
 Length modifications: difference of individual and standard body measurement 
 Girth modifications: difference of individual and standard body measurement, with standard 

distribution based on the selected construction system 
 Distribution of girth measurements: the distribution is measured on the individual body and the 

difference to the standard distribution is used for the MtM rule 
 Posture: comparison of different body measurements, e.g. for a hollow back comparison of neck 

to waist center back with neck to waist over bust 

Product group 

Representative for the investigated products – classic products of skirts, blouses, shirts and trousers as 
well as workwear products –, the results of a blouse and a smock overall are shown below. 
 CAD pattern: The product development as well as the standard and MtM grading is done for all 

products with the 2D CAD system Cad.Assyst. A second test with the 2D CAD system Grafis has 
shown that the process can be transferred to each other 2D CAD system. 

 Basic pattern: Both patterns – blouse and smock overall – based on the iSize body measurement 
chart for women from size 32 to 60.  

 MtM Grading: Based on the reference size, the predefined MtM-values will be automatically 
calculated and directly imported to the CAD System. 
 

2.5 3D Simulation 
3D simulations are used to evaluate the fit at an early stage – before the start of a manufacturing process. 
Virtual stitching is performed with the Vidya and V-Stitcher 3D CAD systems to ensure that a virtual fit is 
not dependent on a specific 3D CAD system. 

MtM fitting 

The MtM fit will be checked for the avatar test population and different products using a batch mode of the 
3D simulation system Vidya. The output of different simulation pictures for each single simulation offers 
the possibility to verify the MtM fit. 

Fit evaluation 

Figure 8 gives a review about the fit evaluation based on virtual try-ons. Different simulation views like 
body-distance, elongation, and elasticity give detailed information about the fitting. 
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Figure 8 Simulation Viewer – simulation results for fit control 

3 Results 
The following results (Figs. 9, 10) are just a few samples from tests conducted with a large Avatar test 
population of both men and women and the resulting adjustments. They are divided into four sections: the 
generation of the avatar test population, the validation of the measurements of the avatar test population 
obtained with a special software application, the approach of implementing posture and shape parameters 
into the MtM pattern design, and the 3D fit studies for accelerated preliminary fit testing within the MtM 
process. 

   
Figure 9 IMtM design evaluation 

 

 Reference size MtM grading Body distance 

hip –  
15 cm 
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hip +  
8 cm 

   

hip +  
15 cm 

   
Figure 10 IMtM fit evaluation 

4 Future Works 
This work presents new software solutions with an interface to the simulation software Vidya. As Avalution 
and Assyst belong to the Human Solutions Group, the development of an interface to their own software 
has proven to be useful. Alternative developments with different 3D-software are conceivable and can be 
subject of separate investigation. 
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5 Conclusion 
The findings of this paper have demonstrated the importance and usefulness of examining MtM 
classification at an early stage of the product development process. The automatic creation of avatar test 
populations and the batch mode for the 3D simulations are very helpful tools to make the virtual try-ons 
fast and available for the MtM validation process. Knowing that not all individual topics can be covered by 
the MtM process, a realistic avatar test population can be visualized for industrial applications, and the 
extraction of measurements provides multiple MtM information. The algorithm for evaluating the size 
recommendation is very flexible and can be specified for individual purposes.  
The next step to complete the whole process aims to simplify the fit validation step by providing an 
automated and objective evaluation system for the apparel industry. 
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