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Observational Methods:

Direct Observation: Observing workers in their natural work environment to identify ergonomic risk factors and

potential areas for improvement.

Checklists: Using standardized checklists to systematically evaluate workstations and tasks for ergonomic factors.

Task Analysis:

Hierarchical Task Analysis (HTA): Breaking down complex tasks into a hierarchy of subtasks to identify potential

ergonomic issues at each level.

Job Safety Analysis (JSA): Examining each step of a job to identify potential hazards and recommend ergonomic

improvements.

Subjective Feedback:

Surveys and Questionnaires: Gathering feedback from workers about their comfort, fatigue, and any discomfort they

may experience during work.

Interviews: Conducting one-on-one or group interviews to understand workers' perspectives on ergonomic issues.
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Anthropometric Measurements:

Body Measurements: Collecting data on body dimensions to ensure that workspaces and tools accommodate a diverse range of body sizes.

Reach Envelopes: Assessing the comfortable reach zones for various tasks to optimize the placement of tools and equipment.

Biomechanical Analysis:

Motion Capture: Using technology to record and analyze the movement of workers during tasks to identify awkward postures and potential

sources of strain.

Force Measurement: Measuring the force exerted by workers during various tasks to ensure that it falls within safe limits.

Environmental Factors:

Lighting Assessment: Evaluating the lighting conditions in a workspace to ensure proper visibility and reduce eye strain.

Noise Assessment: Identifying and mitigating sources of excessive noise that may contribute to stress and fatigue.

Workstation Design Guidelines:

Applying Ergonomic Principles: Designing workstations and tools based on established ergonomic principles, such as proper chair and desk

height, monitor placement, and keyboard position.

Ergonomic Software Tools: Utilizing computer-based tools to simulate and analyze ergonomic conditions in virtual environments.

Feedback and Continuous Improvement:

Post-Implementation Evaluation: Assessing the effectiveness of ergonomic interventions after they have been implemented to ensure

improvements and make further adjustments if necessary
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The ergonomic design of the work environment reduces postural stress, improves organizational

productivity, enhances job satisfaction, and results in a better quality of work-life.

 software is a Computer-aided Design CAD tool for the construction of 2D and 3D

human models from anthropometric data of targeted users/population for ergonomic analysis of virtual human fit to

components

 A few popular DHM software, which is commercially available include
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Typical simulation modeling workflow

Simulation modeling follows a process much like this: 

 Use a 2D or 3D CAD tool to develop a virtual model, also known as a digital prototype, to represent a design.

 Generate a 2D or 3D mesh for analysis calculations. Automatic algorithms can create finite element meshes, or users can 

create structured meshes to maintain control over element quality.

Digital Human Modeling and Simulation in Ergonomics
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Modeling

A model is a product

(physical or digital) that represents a 

system of interest
Simulation

A simulation is the process of using a model 

to study the behavior and performance of an 

actual or theoretical system

Digital Human Modeling and Simulation in Ergonomics

Simulation modeling is the process of creating and

analyzing a digital prototype of a physical model to

predict its performance in the real world. Simulation

modeling is used to help designers and engineers

understand whether, under what conditions, and in

which ways a part could fail and what loads it can

withstand. Simulation modeling can also help to

predict fluid flow and heat transfer patterns. It

analyses the approximate working conditions by

applying the simulation software.

Simulation modeling i
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5 Proactive design and ergonomic evaluation: DHM is

widely used in diverse fields that include manufacturing

industry, healthcare sectors, transportation, agriculture,

defense research and development, aerospace-aviation

sectors.

6 Replacement of physical mockups: DHM is used in

vehicle design, where expensive physical mockups are

being replaced with virtual prototypes that are assessed

using virtual drivers, passengers, and maintainers

In summary, DHM is a valuable tool for designers

and engineers as it allows them to explore design

configurations, simulate human interaction, reduce

design time and cost, perform proactive design

and ergonomic evaluation, and replace physical

mockups

1 DHM allows designers to explore the potential

advantages and disadvantages of different design

configurations without the need for physical prototypes

2 Simulation of human interaction:

DHM enables designers to simulate human-workplace

interaction by inserting a digital human model in the

CAD generated work environment

3 This allows designers to assess accessibility inside

a working cabin or cockpit, evaluate positioning and

comfort, visibility, ingress and egress, reaching and

grasping, foot pedal operation, multi-person

interaction, strength assessment, and ergonomic

evaluations

4 Reduction of design time and cost

Digital Human Modeling and Simulation in Ergonomics
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4 If the models cannot accurately simulate the full range of

human motion, the resulting simulations may not be

accurate

5  While there has been progress in this area, there 

is still much work to be done to accurately model 

human interaction with products and work 

environments.

In summary,

DHM has some limitations, including being time-

consuming, limited accuracy, limited range of 

motion, and limited interaction modeling. 

However, these limitations can be addressed 

through continued research and development in 

the field.

1 Time-consuming: One of the primary disadvantages of

DHM is that it can be time-consuming to gather the

information necessary to develop the simulations and

communicate those simulations to the design team3

2 This can slow down the design

process and increase development costs.
Limited accuracy:

DHM is limited by the accuracy of the

anthropometric data used to create the digital
human models

3 If the data is inaccurate or incomplete, the

resulting simulations may not accurately represent

the human population being modeled.

Limited range of motion: DHM is also limited by

the range of motion of the digital human models

Digital Human Modeling and Simulation in Ergonomics
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Extend conventional ergonomic assessment standards (e.g., Rapid Upper Limb

Assessment – RULA) with biomechanical parameters as muscle activity and forces, joint

reaction forces, and metabolism. Compare subjects, scenarios, trends, and statistics to

understand the biomechanical factors affecting the health and identify the risk of

musculoskeletal injuries.
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 Hominoidکلیک راست بر روی پنجره 

عکس محیط کارBackgroundاز قسمت و

.را فراخوانی کنید

Oh-shop
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Insert One Picture In 3DSSPP And Simulate The Position!
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گزارش خلاصه ورودی وظیفه
Task-Inputای از داده های وارد شده در خلاصه 

:آیتم های منو شامل موارد زیر است
زوایای مفصلی،. 1
،مکان های دست. 2
بزرگی و جهت نیروی دست و. 3
.نیروهای مشترک اضافی. 4
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 تحلیلگزارش خلاصه

 حوزه اطلاعاتی را نشان می دهدپنج  :
 دست، نیروهای
 ،فشرده سازی پشت دیسک
 قابلیت، درصد
تعادل،
 ضریب اصطکاک
و خستگی موضعی
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:حال حاضر، برخی از نرم افزارهای تعیین زوایای بدن از روی ویدئو و عکس در حوزه های مختلفی مورد استفاده قرار می گیرند، از جملهدر 

 OpenPose:

.یک نرم افزار متن باز برای تشخیص و تعیین موقعیت اجزای بدن از ویدئو و تصاویر

OpenPose: وب سایت

 Microsoft Azure Kinect Body Tracking:

.Azure Kinectیک سرویس ابری از مایکروسافت برای تعقیب و تشخیص حرکات بدن از طریق دوربین های سنسور 

Azure Kinect Body Tracking: وب سایت

 DeepLabCut:

.یک ابزار متن باز برای تعیین موقعیت اجزای بدن با استفاده از شبکه های عصبی عمیق

DeepLabCut: وب سایت

 Laban Movement Analysis (LMA) Tools:

.ابزارهایی که بر اساس تحلیل حرکات لابان ایجاد شده اند

Laban Movement Analysis: وب سایت

 Posenet:

.TensorFlow.jsیک مدل عصبی کوچک برای تشخیص موقعیت اجزای بدن از تصاویر با استفاده از 

Posenet: وب سایت
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ازبرخی
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:ایمیل 
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