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ABSTRACT 

 

To evaluate the improvements over the past decades involving insystemassisted ergonomic strategy, 

and suggest an ergonomic interference framework for industrial organizations. Digital Human Models are 

suitable and an operational tool for ergonomics strategy and exploration. The practice of this method decreases 

the product design and manufacturing mission cycle periods by eradicating the production samples. In the 

major part of the work, the customized ergonomic calculation methods such as predetermined time standard 

methods (PTS) and systematic methods are deliberated. Anthropometry is one of the significant features that are 

accompanied in the DHM based design of products and work at the early stage of the strategy process. Several 

different databases were combined in DHMs to select the size and shape of the protocols in simulation process. 

In each ergonomics DHM, contrary kinematics source which is the principle after the working of mechanical 

arm are using for posing the manikin. The proposal deliberates number of works which defines the DHM based 

ergonomics design and exploration. The DHM demonstrating method is chosen by inventors towards ergonomic 

reform of products and systems. DHM software is being incorporated with ergonomic exploration tools and 

human structures. A DHM based interposition basis is suggested that efforts to assimilate human and machine 

performance metrics in constructing interpolations, thereby creating an ecological human compatible system. 
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1. INTRODUCTION 

Although there are a lot of developments in computerization of industrial process, manual workers 

have important part in most of manufacture systems, owing to the elasticity and compliance of human beings. 

Human beings at work are at risk of hurt, if they work recurrent, endless, energetic, or difficult working attitude. 

At the present time, work-related musculoskeletal complaints are the maximum communal professional health 

difficulties in the work areas. This is a most important concern in the maximum developing countries because of 

poor operational circumstances and the deficiency of effective work injury anticipation programs. The threat of 

work associated musculoskeletal conditions can be decreased by relating ergonomics moralities. The solicitation 

of ergonomic principles in the workstation can effect in the high rate of throughput, enhanced work excellence, 

improved strength and welfare of workers, lesser workers compensation assertions, amenability with 

government principles, better job fulfillment, low worker gross revenue ratio, improved confidence of workers, 

low bunking off rate. Workstation design, equipment and tools, work environment, and work organization are 

work components that affect ergonomic risk factors. Effective application of ergonomics in work system design 

can achieve a balance between worker characteristics and task demands. 

 

An ergonomic design can comprises some important issues such as modifiable spaces, angled hand 

tools, or a work space that ensemble the worker. From the survey, it is assumed that two chief systematic 

methods are monitored by the ergonomist for the policy of work station. The first method is established on the 

straight exploration of the real workstations, while the second one is computer centered exploration to plan 

workstations ergonomically. Both methods are conferred in this paper with more importance on DHMs. 
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Conventionally physical mock-up methods are used for work system evaluates; the disadvantage of these kinds 

of approaches is time overwhelming. An operative industrial workstation strategy should mutually deliberate 

both functional and ergonomic features. The digital human displaying can be occupied into the initial phase of 

product improvement and design work system, so ergonomics concerns can be deliberated for the scheme and 

can evade real models which decrease the cycle time cost of design. Nowadays, the most important matters of 

industrial growth are improving worker efficiency, professional health and protection. The work scheme 

concerns such as inappropriate workstation plan, hostile environment, ill-structured jobs, inconsistency between 

worker capabilities and workloads effects in growth of musculoskeletal syndromes, existence of wounds and 

accidents. The work-related portion of the wounds and causing incapacity is possibly avoidable, and there is 

enormous indication base to highlight involvements for decreasing work-related musculoskeletal disorders. 

There is a need for examining methodological aspects of interventions for work system design. 

 

 Over the years there have been concentrated determinations towards integrating ergonomic 

philosophies into product expansion and work system/system design. Incorporation of ergonomics into work 

system design is being made potential by the growths in three crucial areas, i.e., ergonomic assessment, 

epidemiology, and involvement. Digital Human Model (DHM) and Simulated Ergonomics are promptly 

developing as permitting technologies, auspicious to change how products or systems are intended, how 

ergonomic investigates are accomplished, how disorders or deficiencies are evaluated, and how treatments or 

operations are accompanied. Nearby the process, there is growing collaboration between creators and 

ergonomists near to incorporating accurate human prototypes into system oriented approach that imitates human 

abilities and connections. The task lies in implementing the important developments in design approach and 

computer technology, and smearing it to real-time engineering environment. The main intention of the paper is 

to evaluate the growths over the past ten years concerning to computer aided ergonomic design and applications 

of DHM. 

 

2. RELATED WORK 

 

Jingzhou Yang et.al.in their article discussed the ergonomic design of interior of a vehicle with digital human 

modeling named Santos developed at the University of Iowa. It has a user-friendly interface and includes 

various tools such as posture prediction, reach ability check, zone differentiation, and biomechanics assessment 

for the upper body and hand. In this paper, first introduced a human representation, then illustrated an 

assessment of a vehicle interior design. 

 

Erika Baker et.al in their article described the application of the Jack human model for the analysis of vehicle 

egress by military personnel following an accident. In post-accident situations, the vehicle attitude may prevent 

egress by the normal methods. This paper presents a case study of the application of the Jack DHM to analysis 

of egress from a vehicle following a rollover event. The paper concluded that the software was effective in 

documenting important clearance issues, but lacked the capability to automatically generate postures and 

motions. 

 

Dan Lamkull et.al in their article examining that, to what extent ergonomics simulations of manual assembly 

tasks correctly predict the real outcomes in the workstations. The results show that digital human modeling tools 

are useful for the purpose of providing designs for standing and unconstrained working postures. The study also 

identifies areas that require additional development in order to further improve the digital human modeling tools 

possibility to correctly predict a work tasks real outcome, i.e. hand access, push pressure and pull forces, leaning 

and balance behavior and field of vision. Moreover, a better feedback of product and process changes and a 

more careful order description of simulation cases to the simulation engineers would lead to improved 

simulation results in current and future projects. 

Christina Cort et.al in their article highlights the uses of human simulation to solve a process re-design in the 

automotive components manufacturing sector. A process design concept involving manual materials handling 
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was analyzed to quantify exposure to musculoskeletal stresses over the course of a work shift. Siemens Jack 

human Simulation assessment tools were successfully used to guide a re-design that reduced injury risk and 

improved process efficiency. 

 

SougataKarmakar et.al in their article discussed the present scenario of application, research and development of 

DHM in India. Indian academic and research institutions along with various industries are using DHM and 

number of reported studies with the application of DHM technique has been investigated. But the DHM 

activities are still at its early stages of development as compared to developed countries, and only a few research 

publications are reported. The opportunities and difficulties of the broadly adoption of DHM in India are also 

highlighted. 

 

Seung-kook Jun et.alin their article give a detailed analyze of comparison between motion data from two 

alternate human motion-capture systems namely Vicon and Kinect, using the computational-analysis systems 

(Any Body Modeling System/Visual-3D). The comparison results and characteristics of the whole systems are 

also presented in the article. The icon motion capture system uses high-speed (120Hz) digital cameras to track 

reflective markers placed over body segments (head neck, trunk, pelvis, arms, forearms, thighs and feet), from 

which 3D human movement is inferred using reconstructed3D maker trajectories. The Kinect system consists of 

Kinect sensor interfaced sensors and the system can stream color image, depth image data and also can 

recognize and track human skeleton joints. 

 

3. INTENTION AND PRINCIPLES OF THE ERGONOMICS DESIGN 

 

The major concern that accompanied in the Work place is the security measures and fitness condition 

of workers and it will results in absenteeism and concentrated throughput. With the purpose of addressing this 

concerning problem directed ergonomic involvements are essential. The methodologies to ergonomic 

involvement are 

 

 (i) Automatic exposure or an industrial involvement that concentrates on engineering the acquaintance 

route and pathways,  

(ii) Production and organizational involvements that motivates on work plan and strategies and  

(iii) Transformer and social involvements that emphasis on specific worker's behavior through teaching 

or managing methods.  

 

Many literature surveys have been showed that the case studies of involvements across healthcare, self-

propelled, food production, and IT and Office that uses a number of interpolation techniques and approaches at 

both micro and macro levels. The remunerations of ergonomic interventions contain reduced compensation 

costs, enhanced efficiency and excellence, safety-health-comfort, and usability. Generally, the welfares from 

intervention constituents need to be enumerated towards creating business case for interventions. The influences 

of interventions are mainly based on the approaches accepted and the part of involved method wants to be 

highlighted here. The stakeholders in the participatory approach are ergonomists, health practitioners, designers, 

engineers, managers and workers. The focus has now shifted from current micro level corrective interventions to 

preventive ergonomic design solutions through attempts to integrate human factors and ergonomics (HFE) into 

design. However there are several nonfictions on ergonomic interventions, two significant intervention disputes 

that are essential to be mentioned are (i) organizational problems for responsibility interventions, and (ii) cost 

advantage exploration for suitability of interventions by industries. Interventions can be operative by giving 

inputs based on sound ergonomic values. Here in, the requirement for investigation and exposure dimension, 

and its combination into design through robust ergonomic design approach is required. 

 

Over the past decade, the focus of industry has shifted from making ‘point’ or isolated workplace 

changes and modifications that account for ergonomic factors to that at a system level where integration of 
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ergonomic factors into production system are made. The main focus of the HFE discipline in the 21st century 

will be the design and management of systems that satisfy human compatibility requirements. But, the challenge 

is in providing an intervention framework (process, techniques, people and structure) that not only integrates 

HFE but also sustains it. An HFE integrated work system design framework is proposed and is discussed further 

in 3.4 HFE integrated work system intervention framework. 

 

4. ERGONOMIC ASSESSMENT METHODS 

 

This paper mainly deals with the concept of some important methods in the ergonomic intervention 

methodology in relating with the musculoskeletal disorders.  

 

4.1 PREDETERMINED TIME STANDARD METHOD 

 

The technique of physical hazard evaluation was typically showed by investigating different postures 

and forces employed by the operator during moment of the accomplishment. A basic study may depend on 

questionnaires and video exploration. But more precise and comprehensive ergonomics analysis normally 

involves complex expensive mechanism and preparation for measurement, which may obstruct movement task 

presentation. The process of Predetermined Time Standard (PTS) schemes have been used for work dimension 

to estimate the time desired by experienced workers to achieve a specific task at an identified level of 

performance. Generally used PTS is Methods Time Measurement (MTM), a technique for improving procedures 

and creating time standards by identifying, categorizing, and labeling the motions used or essential to achieve a 

specified operation and allocating pre-determined time standards to these motions. This arrangement is used to 

estimate indication time of physical process and evaluate capability of right or left handy computing time 

distribution. An improved and streamlined form of MTM is Maynard Operation Sequence Technique(MOST). 

MOST consumes large blocks of essential motions and 16 time fragments. Currently numbers of commercial 

software-packages are obtainable to determine estimated time depletion for a scheduled task. 

 

4.2. ANALYTICAL METHODS 

 

Ergonomics assessment approaches such as RULA (Rapid Upper Limb Assessment Method) a review 

technique was established for evaluate work accompanied musculoskeletal upper limb disorders. In this method 

a speedy valuation of the position of superior limb like neck, trunk, muscle function and the outward force 

practiced by the body are delivered. The OCRA (Occupational Repetitive Action Method) method is used to 

investigate the WMSD hazards of the upper limb of the workers. This is one of the most significant systematic 

methods and is principally used to restructure or exhaustively investigate the ergonomics of the workplace. 

Another method to consider the upper limb WMSD risks of operational tasks. It is based on the standards of 

biomechanics, functioning and epidemiology. The biomechanical representative of the source that strain 

employed outside the limbs is transformed into inside forces of extending and density on the ligaments and 

muscles and that these services are proportional to the effort employed. The Stress Index is fundamentally 

intended by defining variables such as the concentration of the application, the period of the exertion, the 

number of exertion per minute, the position reserved by the hand-wrist division, the promptness at which the 

task is accomplished, the period of the mission during the working day. 

 

4.3. MOTION CAPTURE METHODS 

 

The Motion Capture method is one of the technologies for tracking motion of the object or people 

which provides data for the ergonomic exploration. Optical or magnetic markers are involved to a matter and 

then sensors trail these markers as the substance transfers. In an optical system, reflective markers are attached 

to different location son the body like the elbow and shoulder. The location of the markers is taken by numerous 

refined digital cameras. The disadvantages of the method are time taking processes and occasionally enchanting 
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much longer than the innovative assortment of the data, comprising the investigational set up time. Some 

problem may disturb the line of sight to the goal. Though data collectors use numerous cameras, indicators may 

be out of sight by other fragments of the subject’s body. In a magnetic system, three orthogonal coils are 

attached in a transmitter and in each marker. 

 

4.4. DIGITAL HUMAN MODELING (DHM) METHOD 

 

Digital Human Models are firm suitable for an operative tool for accomplishing ergonomics 

exploration and strategy. These techniques have been established to contribute ergonomic design and 

assessment for a definite worker population. It affords a 3D visualization of human being tangled in 

accomplishments and provides recommendations to do ergonomic investigation and to design a workstation. It 

also gives chance to the engineers in product improvement to contemplate ergonomics and human factors early 

in the development process. At the same time, digital human modeling reduces the need for the production of 

real models and can even make it obsolescent. Industrial manufacturers are also progressively using DHM to 

pretend workers in computer imitations of new plants or processes. The benefit of a DHM based design is that 

workstation ergonomic valuation made probable even at the early stages of the design process without the need 

for direct measurements on human subjects. 

 

CONCLUSION 

 

In this proposal, an assessment of the related work use of DHMs is accompanied in the perspective of 

ergonomics and is deliberated.DHM tools have enhanced considerably over the past years. The encouraging part 

of application of DHMs is operative intention and ergonomic exploration product and workstations. Specialists 

convoluted in workplace design and involvements essential to learn and work to progress their understanding of 

how to successfully activate in both the design and implementation extents of change processes. The proposed 

context attempts to integrate human and machine performance metrics in making interventions, thereby making 

a sustainable human compatible system. Some significant positions in this detailed area are surveyed and 

deliberated, emphasizing modeling methods, DHMs tools and investigation approaches used etc.  
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