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Abstract: Article deals with the use of simulation softwaoedesign and optimize the work activities in thdustrial

enterprise. It is a optimization of the manual @pien in connection with the elimination of phydis&ress of workers
through ergonomic analyses that are part of soéyaoducts and are realized in the process of sition| specifically,

two software products Siemens - Process Simulagtutadduman with a Texnomatic Jack. The article carag the
virtual environment in which the project managerksgo

1 Introduction environment (Figure 3). It is not necessary to mheiee

Most companies looking for savings in purchasethe physical stress on the particular operator, ibus
materials, overheads, energy. They are lookingMays hecessary to dimension the workplace in generglu(Ei
to achieve these savings. One way is to use saftwef). (Figure 5). It is possible to use the datab®NSSUR
products for the creation of virtual reality and(Survey of U.S.Army) which contains data collected
optimization of the current state of business psses 'ealization of survey personnel of military of US$
without the cost of direct implementation of sudiges 1988.

for improvement. ) )
Siemens Tecnomatix software package has several

The principle of modelling in Tx Jack and Procesgnodules for each area of usage. For modelling and
Simulate Human (Figure 1) is demanding in terms @fimulation of the impact of the working environmenmt
modelling machines, equipment, vehicles, etc. Bara Staff, creating 3D models of working environment,
working environment, it is appropriate to use otheworkers and their activities and detect physicabsst
softwares, which creates a working environmenteeasi ~ through a specific predefined base of ergonomidyaisa

Software Tx Jack is compatible with the softwarecan be used two modules (Table 1):
which can create a virtual environment of a paldicu
Workp|ace or halls such as CAD. Thus created ° Tx Jack/Jill - it's a 3D simulation tool for e\mitlng
environment can be imported into the workingf physical stress during the manual work actisitithis

environment of Tx Jack and then place a concretéavo 'S the instrument through which it is possible dasi
in it with concrete working activities workplace in the virtual environment and simulaaeious

solutions that meet ergonomic standards withougsting
Main function of Tx Jack and Process Simulaté" equipment and technology. Digital human modehis
Human (Figure 2) are therefore creating a humangbeiProgram is a real biomechanical properties of rétur
with accurate anthropometric parameters, simulatbn motion and joint rang - taken from NASA studies.
movements (individual body parts) and determine the
burden caused by work’s activities and work’s
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* Process Simulate Human - allows users to vehiéy t providing an ergonomic and safe production process
design of work stations, verify the achievementtttd according to industry standards. Using simulatimsl bf
required safety of the individual parts of a praddthe human activity, the user can perform realistic dation
module offers powerful features for analysing andf the human tasks and optimize process times ef th
optimizing the ergonomics of human activity, therebproduction cycle according to the standards of mogac.
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Figure 1 a) Process Simulate - Create Human; bydock - Default Male/Female
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Figure 2 Create human in a) Process Simulate - @&rbg parameters; b) Tx Jack 8.2 — Human - Custom...
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Table 1 Description of the figures

Tx Jack/Jill | Process Simulate Huma
Figure | It is showing the exact steps how to setup humadeindor posture library), colors of every part
1 human model (human body), user defined ergonorpiorte and some other features.

Open Tx Jack, on the top me| Left click on the top menu Human and chocCreate
Human_Create_Default — male, female. Human, we can see new window with option Createffo

library.
Figure | In the top we can choose if we want to create admufrom the library. Also there is another w
2 (create by parameters) how to create a human iRtbeess Simulate. In this second option you [can

choose from predefined parameters of the human Indde can choose clothes type, gender,
nationality and also height and weight.
Customize the parameters of hun| Create a human model which starts by clicking @dption
Human_Create_Custom... Human from the main menu and selecting Create Huran
Create by parameters where we can edit multiptéates
of a potential worker.
Figure | For basic human operation we can conswalking. Transfer of human position from one pdim
3 another point begins by choose in the both softwliferently.
It needs to click in the main mel| Chose the requested human model in the graphicdowi
Modules_Task Simulation Builder. Jtand selecting Walk Creator - from the main Humamumén
opens a working environment |nthe window Operation Walk - Jack there is a poBsilio
which it is possible to create humampropose the walk operation by positions - eitherebtering
movements that are in the menu - ethe human target positions (Select Target), whaream hag
Go, Get, Put, position, pose, toughtp move, or selecting Path Creator and then emtexipath

regrasp ATC. along which go human model to the desired destinati
Figure | Selecting a human model and choosing option Postibrary is very similarly
4 In work  environment  Tas| From the main menu Human_Human Postures, the

Simulation Builder_Modules by thewindow Posture Library - Jack will be open. Thepe an
option Pose is possible to chogsehoose from one of the predefined human poses (m@rk
from predefined human poses whichelaxing, sitting pose) as well as there is a iy of
is required, but also define othgfixing individual joints of human and edit the neaguested
characteristics such as reach ambses. Subsequently, using the option Create @pnéw
grasp, loads and weights, adjust arftiman pose will be created and saved with the teelec

joint. positions of human model.
Figure | Object handling in terms of its grip can be madeadth software is describe below. In both softw
5 as regards the ways how to catch an object therenare of variant, for example using both hands,

clutching automatic mode, grasping of selectedaibjirom the workplace and permissions to change
locations for a grasping an object

In this environment, it needs to select Get from | Select Auto Grasp from the main me
menu and define parameters it necessary for gfagploman_Reach Object opens a new window
concrete object. For the location of the objectdsgeAuto Grasp - Human, where it is possible|to
to be defined further step and it is Put. Thiswgafe | set multiple attributes of the object grasp.
allows you to define the work activities througte th
definition of individual tasks.
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Figure 3 Definition of motion in a) Process SimelatWalk creator
b) Tx Jack 8.2 — Modules_Task Animation Builder
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Figure 4 Posture library in a) Process Simulate Hum Human Postures
b) Tx Jack 8.2 — Modules_Task Animation Builder
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Figure 5 Get object in a) Process Simulate - Autsg
b) Tx Jack 8.2 — Modules_Task Animation Builder
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