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ABSTRACT 

Objective: The aim of this study is to develop a distributed representative human model(DRHM) generation and analysis 

system. Background: DRHMs are used for a product with multiple-size categories such as clothing and shoes. It is not easy 

for a product designer to explore an optimal sizing system by applying various distributed methods because of their complexity 

and time demand. Method: Studies related to DRHM generation were reviewed and the RHM generation interfaces of 

three digital human model simulation systems(Jack®, RAMSIS®, and CATIA Human®) were reviewed. Results: DRHM 

generation steps are implemented by providing sophisticated interfaces which offer various statistical techniques and 

visualization methods with ease. Conclusion: The DRHM system can analyze the multivariate accommodation percentage 

of a sizing system, provide body sizes of generated DRHMs, and visualize generated grids and DRHMs. Application: The 

DRHM generation and analysis system can be of great use to determine an optimal sizing system for a multiple-size product 

by comparing various sizing system candidates. 
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1. Introduction 
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2. Literature Review 

3. System Development 

Table 1. Characteristics of distributed representative human 
model generation interfaces of digital human model 

simulation systems 

Factors 
Jack 

(SIMENS)

RAMSIS 

(Human Solutions) 

CATIA Human 

(Dassault Systemes)

Database 

/Nation 

US Army 

(1988) 

Germany etc., 

17 nations 

(1984 2020) 

American etc., 

5 nations 

(*N.S.) 

Gender Female, Male Female, Male Female, Male 

Age groups **N/A 
Fixed 4 groups 

(e.g., 30 49) 
N/A 

Number of AD 26 24 N/A 

RHM 

Generation 

method 

Percentile 

Custom-built

Percentile 

Custom-built 
Percentile 

 * N.S.: not specified 

** N/A: not applicable 

(a) Helicopter cockpit 
(Park et al., 2008) 

(b) Radioactive waste facility 
control room(Lee et al., 2010) 

Figure 2. Distributed representative human model(DRHM) 
generation process & used statistical techniques 

(AD: anthropometric dimension, K: key dimension) 

Figure 1. Ergonomic product design using a digital human 
model simulation system 
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3.1 DRHM generation 

3.1.1 Step 1: Target population selection 

3.1.2 Step 2: Target anthropometric variable selection 

3.1.3 Step 3: Extraction of key dimensions 

3.1.4 Step 4: Determination of distributed method 

Figure 3. System overview 

Figure 4. Interface of target anthropometric variable selection
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3.1.5 Step 5: Determination of DRHM's body sizes 

3.2 DRHM analysis 

4. Discussion 

(a) Estimated case                 (b) Real case 

Figure 7. Determination of the body sizes of distributed 
representative human models(illustrated) 

Figure 5. Interface of regression analysis 

Figure 6. Interface of grid method 
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