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OVERVIEW

Vivelab Ergo is a complex ergonomic system for virtual testing and verification of product plans or
manufacturing processes. With this simulation tool you can model and analyze the effects and the
mechanisms of almost any complex system or product in real time.

In Vivelab Ergo system seven types of analyses are implemented for evaluating human motion and
posture:
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NASA-OBI

ISO 11226

EN 1005-4

Spaghetti diagram (Motion Measurement)
Reachability Test

With the easy-to-use software solutions we transfer the human movement into anatomically correct
and realistic models. By using Vivelab Ergo you also get access to our large anthropometric databank.

D e e P L B

This User Manual will help you to use the Vivelab Ergo system. If you need more help, please
read the hints in the software (if you hover with the cursor over any button a detailed
description of its function appears) and/or watch the tutorial videos on our official YouTube
channel: https://www.youtube.com/playlist?list=PLSP 48GBsX55fLNvmzg4rVzZVKOvM5gDf.
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1 DESKTOP

1.1 Download and install

To download and install the Vivelab Ergo Application please see the Vivelab Ergo Install Guide!
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2 SCENE

After opening a new Vivelab an empty three-dimensional space can be seen.
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The screen can be rotated by holding the right mouse button while moving the mouse. It can be zoomed
in and out using the scroll wheel. The speed of scrolling can be augmented by pressing ‘Shift’. Panning
can be done by holding the scroll wheel while moving the mouse to the left, right, top or bottom.

There are four main menus at the top: the ‘'HUMAN’ menu serves to set all data related to the human
character, the ‘"MACHINE" menu helps to create the work environment by importing CAD models, the
‘TASK BUILDER’ menu helps to specify tasks for the human character and generates an animation from
it, while the ‘MAIN" menu, among others, serves to set the method of transformation and selection.

You can choose between an orthogonal or perspective representation at the panel in the top left corner
and reach other view options as well.
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On the left side panel a ‘Model Tree’ is placed. This tree contains all objects which have been created.
For human characters the tree will represent the natural hierarchy of the body parts. (= Chapter 14)
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In the bottom left corner there is the ‘Message Box’ where you may leave notes for yourself or for
colleagues working on the same project.

There is a timeline at the bottom, where animation for certain objects of the scene can be created. It is
possible to zoom in or out the timeline with the scroll wheel while the cursor is on the timeline. It can
be moved by dragging it with the right mouse button horizontally and you can set the current time by
left clicking on it. (= Chapter 6)

By clicking on one of the evaluation icons, its panel will open on the Additional Panel on right side and
settings can be made there. (= Chapter 10)

If you hover with the cursor over any button a detailed description of its function appears, which
guarantees a user-friendly interface.
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3 CREATE HUMAN AND POSTURES

The ‘'HUMAN’ menu enables the creation of human characters. It can be a male, a female or an UHP
(Uniform Human Phantom) character. The UHP character represents the arithmetic mean of the male
and female body measures. There is a roll-out menu in case of each of the three gender types, where
it is possible to choose the outfit of the character.

$ ViveLab r7543 - Zsofia Jarmai in Unnamed viveLab 22
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The new human characters are always placed at the origo of the scene.

After clicking the ‘Select Full’ icon in the ‘MAIN’ menu the human can be moved using the ‘Translate’
command and it can be rotated around its own axis with applying the ‘Rotate’ button. By activating the
‘Free move’ icon, the human may be moved in horizontal direction.
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If the ‘Select Partly’ option is chosen, the different body parts of the human character can be selected
and moved or rotated within the specified angular range that corresponds to the real limits of bodily
movements. It is possible to move the character using the ‘Free Move’ command which is useful for

the purpose of fine tuning.
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In case of non-symmetrical body postures, the left and right postures of the extremities can be flipped.
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It is possible to copy the hand and leg posture of one side to the other.

% ViveLab 7643 - Zsofia Jarmai in Unnamed Vivelab 22
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In the ‘Body Postures’ tab of the ‘'HUMAN’ menu pre-set body postures can be chosen. It is also possible
to select a pre-set hand position separately for the left and right hand. The properties of the character
can be changed any time regardless of the body posture. There are still further opportunities to change
or modify the body posture of the human character in order to get the most accurate pose needed.
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4 HUMAN PROPERTIES

After clicking the ‘Human Properties’ command, a panel appears on the Additional Panel on the right
side where the character can be personalized. A Human character must be selected for activating the
panel.

Itis also possible to change the gender of the created character to female or UHP. The clothing can also
be altered. The character can be renamed in the ‘Active Human’ field. The modified name is going to
appear in the model-tree as well. You can choose the origin of the character for the given analysis by
choosing the respective continent, region and database. The look of the character changes in real time
according to the modifications.

The height of the human character is displayed at the bottom of the panel, its units can be changed.

The age of the character
can be set. It is possible to
select ‘Undefined Age’ for
which the body sizes of
the human character are
averaged from the body
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5 MACHINES

It is possible with the help of the ‘MACHINE’ menu to create so-called ‘QuickMachines’, these can be
cubes, cylinders, spheres or pyramids. On the next tab, the position of the created ‘QuickMachine’ can
be given (create in origo; create on Surface; create on grid; create on grid point).

&% vivelab 17643 - Zsofia Jermai in Unnamed Vivelab 22

Constraint  Add
Manage  Machine

Shapes
4 ) oo
Search: o Sfe=

R el

6 QuickMachine - Box 1 @ %0
&) QuickMachine - Cylinder 1 @ 50

The dimensions of these machines can be defined and their unit can be set. The Shape Settings floating
panel belongs to the currently selected QuickMachine, the panel is not visible if no QuickMachine is
selected. The floating panel can be moved in the viewport by dragging on the left side of it (blue) with

the left mouse button. If the Shape Setting floating panel is closed, you can open it again from Machine
tab of the ribbon menu.
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The colors of ‘QuickMachines’ can be set (right mouse button clicking on the selected machine) and
also these can be transformed and animated like other objects.

Sl viveLab 7643 - Zsofia Jarmai in Unnamed ViveLab 22
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Users and Messages

You can delete all elements, both humans and/or machines, by switching to the ‘MAIN’ menu and
choosing the ‘Delete all Objects’ command.

ﬁ VfivieLab r7643 - Zsofia Jarmai in Unnamed Vivelab 22

Main Human Machine Task Builder
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Create View Translate | Rotate  Free Axis Select Deselect  Select Refit  Refit Add Attach Delete Al
Bookmark Bookmark free Move Local Partly All Object | Scene  Object  Viewpoint Camera Ohjects

Transform Measuring

When returning to the ‘MACHINE’ menu any CAD model can be imported by clicking the ‘Add Machine’
button. The application can only handle files with .dae extension. Therefore, the CAD models to be
imported should always previously been converted to a .dae file. It's important to know that the
maximum number of parts that a model may have is 2000 and the size limit of machines or
environments imported is 50x50m. If the loaded mesh has associated material color information, the
application asks whether these should be used for displaying the machine.

Confirmation

The loaded mesh had material color information associated with it. Do you want to use this information for displaying the machines?

Yes | | Mo
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The imported model can be rotated in order to see it from an appropriate angle and at a suitable
position. Colors used can be changed for every part of the machine.

An example for use:

After importing a human character and placing it in the correct position and body posture at the lathe
machine, the human-machine relationship can be examined and analyzed. It’s important to know that

human characters cannot interact with machines. Machines serve as a visual aid to set up correct
postures and animations.
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6 CREATE ANIMATION I.

Animations can be created on the timeline for certain objects in the scene.

The timeline can be zoomed in or out scrolling the scroll wheel while the cursor is on it.
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It can be moved by dragging horizontally with the right mouse button.
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You can set the required time by left clicking on the timeline or it is also possible to write the time into
the yellow square.
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Just to show an example, the process of taking down a box from the upper shelf is animated. The
movement of the human and the box are going to be recorded separately with the use of the ‘Create
Key’ button. The human character cannot interact with the box as that just serves as a visual aid to set
up correct postures and animations.

To make an animation for an object first the current time should be set to the point where a ‘Key’ has
to be added. Please note that the changes made to the object are lost if the current time is changed
before the object’s state is saved by adding a ‘Key'.

Let's see the animation's process of taking down a box from the upper shelf:

First a human character is created then its body posture is recorded on the timeline by pressing the
‘Create Key’ button (Osec). The created Key will appear as a blue triangle with line on the timeline.

$ ViveLab r7643 - Zsofia Jarmai in create animation _OXx
Machine Task Builder
“h% e TRBL A G A AR
B =] f (R ¥ ¢ (¥, Copy Right Arm to Left Arm ~ A
Worker Diving | Diving | Human RULA NASA OWAS 150 EN Motion Reachability Generate Relaxing Stand - _ Relaxing Reset Full _ Import Xsen:
. Suit Suit © Properties 11226 10054 Measurement Test Document - Relaxed - Body Animation

Posturing

@ 5 | -0m 04 -0m 03s -Om 02s -Om 01s 0 00= om 01s Om 02s Om 03s/ ‘
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The next time is selected (1sec) and after that the posture is set. By pressing the ‘Create Key’ button
the posture is recorded.

&% viveLsb 7543 - Zsofia Jarmai in create animation —_OX

Main Human M

& LS AE SO0 NOO & @ WY

Create View Translate Free Axis Select Deselect Select Refit Refit Add Attach Add Delete Al
Bookmark Bookmark free Move  Global Full Al Object | Scene Object Viewpoint  Camera Ruler Objects

Virtual Lab

1. Select the required : 3. Click on the ‘Create Key’ button
time on timeline for the record
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The required procedure is the same hereinafter. Body posture is recorded on the timeline by pressing
the ‘Create Key’ button (2sec).

S ViveLab (7643 - Zsofia Jarma in create animation —_OX

Human Machine Task Builder
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Create View Translahev Rotate Free Axis Axis Select | Select Deselect Select Refit Refit Add Attach Add Delete All
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It is possible to skip to the next or previous key. The animation can be started with the play button.
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The human’s movement:

When the required human’s movement is built the box’s movement can be recorded. A box is created
and its dimensions are changed.

% viveLsb 7543 - Zsofia Jarmai in create animation _0Ox
Main ruman [ Tesk Buider

@ A

Constraint  Add
Manage  Machine

Mame Box 1
width |30
Depth |20
Height | 20
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| jump to 1sec on the timeline and | set the location of box and | record it by pressing the ‘Create Key’.

&% viveLab 7643 - Zsafia Jarmai n create animation _Oox
Main Human ider
Q Q b  CreateinOrige @J
Constraint  Add Box Shape
Manage  Machine . Settings

2. Set the location of
Machine

1. Select the required 3. Click on the ’Create Key’ button
time on timeline for the record

@ 2 |045 ‘-Om 03 ‘-Om 02: I-nm 0is Inm 00= om 01= ‘Om 02: Inm 03 ‘Gﬁ“ G}u’" K Kl D [ | | -

Qb V|V&LaB PEOPLE CENTRIC TECHNOLOGY 16
.



| repeat the procedure:
1. jump to 2sec on the timeline
2. putthe box on the human’s hand
3. click on the ‘Create Key’ button.

&% viveLsb 7543 - Zsofia Jarmai in create animation

Main Human Machine Task Builder

e &‘ b S CresteinOriga = @3
Constraint  Add Box Shape
Manage  Machine - Settings
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If you are not completely satisfied with the animation (for example, in this case, the box doesn’t fit
exactly in the human's hand between the two keys) then you can put additional keys in.

% viveLab 7643 - Zsofia Jarma in create animation

q Q h 3k CreateinOrigo  ~ @

Constraint Add Box Shape
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In this case select the required time on timeline, set the box to the correct position and record it by
pressing the ‘Create Key’ button.

% viveLab 7643 - Zsofia Jarmai in create animation _Oox
Machine
Q &? b X CreateinOrigo  + @
Constraint Add Box Shape

Manage  Machine - Settings

Omj01s 535ms
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Pictures from the animation:

It’s important to know:
You can’t move or transfer the inserted Keys, therefore you have to think first how much time the
process is (for example the process of taking down a box from the upper shelf).

18
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7 CREATE ANIMATION IlI.

The ‘Task Builder’ panel is for specifying tasks for a human character and generating animation from it.
Please note, that the development of the Task Builder module is in progress therefore in some cases
the result will be different from the expected.

Each action type describes a generic motion which frequently occurs during manual work. The ’Lift Up’,
"Put Down’, 'Stand Up’ and ’Sit Down’ action types are unavailable yet.

% VveLab 17643 - Zsofia Jarma n task buider _OXx

Human (CEUN Task Buider

EE 9 § ‘1 E!I Actve Human:  Human 1 )
Search: 2®

TofEL 2f ¢
Hide/Show:
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Crouch  StandUp Tde Move
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Startat Duration [RdlEIL
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Users and Messages
i Userust | = Message Box

& sofia Jarmai
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o 24 966m< B

@ 8 FM 20 ‘ﬂm 15 ‘ﬂm s Iﬂm 05 Ium 00: ‘Dm‘ @}! @g‘ K K D [ | ‘ - iﬂ Generate Animation

First a ‘Startpoint’” has to be created which marks the position of the human character at the beginning
of its task. The 'Startpoint’” will snap to the grid or to the surface of machines.
Action List
¥ 20
Om Os Start n u

'@ Create Startpoint

f.é Delete Startpoint

Startpoint name:

& Position & Orientation
¥ om ¥ :
Y cm
Z cm
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The ‘Startpoint’s orientation and position can be changed with the controls below or using the
transformation modes on the main tab of the ribbon menu.

&% viveLab 17643 - Zsofia Jarmai n task builder _OXx
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The first ‘Action Card’ to be added to the ‘Action List" is ‘Move’. By ‘Creating Waypoints’ a path is
generated that the human character will walk along during its ‘Move’ action.
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If a “‘Waypoint’ is placed closest to the last “‘Waypoint’ of the path, it will act as the continuation of the
path. If a position for a new ‘Waypoint’ is picked between two previously defined ones, it will be
inserted between them. The ‘Waypoints’ can be created or deleted any time.

YT A ————

4&&#@5

o Rt Free

. @ @T&@@QEE

&

&
) T —

FEQ
i

Uftlp  PutDown

i
K

& zsoe s the startpoint

and a waypoint
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: D
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5 Femur R £ e
o Startpoint - Startpont 1 @ T 5 Waypoint 1 v
B 4§ path -path 1 X S 2 Posten w!
T , -
Userbst | = Message Box A
i) =2 insert between

Task Duration: | om 35 (A

A new action card called ‘Idle” is added to the end of the human character’s task list. In this case of this
action duration is to be set. Each action starts exactly after when the previous action ends. When a
duration is set explicitly, the other starting times and durations are recalculated to fit the previously
given conditions.

Crouch Stand Up Idle Move
Daown (Crouch)

Action List

Startat | Duration

‘Maypeint 1

é Position

X 474 m -
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Next a ‘Crouch Down’ and a ‘Stand Up’ action card is created. Both of them last for 1 second, but you
can modify the duration time.

2 T @ %ﬁ

Crouch Stand Up Idle Mowe
Down {Crouch)

Startat : Duration |[adill e

Waypaint 1

Position
X -474.. 3 | m
Y 0 S am
61,5, 5
om\ 5s Om 4s
Crouch
Om 13s Om 1s Do wvm x
Stand Up
Om 14s Om 1s (Crouch)

The animation is generated for the human character based on its given tasks. The keys which describe
the given tasks can be seen on the timeline.
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The animation is played: Walking.... Idle for 4 seconds..... Crouch Down.... And Stand Up.

1. Walking... 2. Idle for 4 seconds...

Jon 11s 205ms
o 055 0m 005 0 055 on 105 0m 155 om 205 om
|

‘ E———
&

-0m 05s
|

3. Crouch down

Jor 14 8925 Jor 155 910ms

-Om 05s 0m 00s O0m 05s Om 10s Om 155 Om 20s om -0m 05s 0m 00s Om 055 Om 10s 0m|15s Om 20s Om|
S —— ‘ g b E—— ‘ ‘
EY £y

The order of actions can be changed by dragging one forward or backward in the list on its left (blue
stripe) with using the left mouse button. In this case the ‘Starting Times’ are recalculated to fit the
previously given conditions. It's important to click on the ‘Generate Animation’ button again to
regenerate the movement. After that, the animation can be played: Walking.... Crouch Down.... and
Stand Up....... Idle for 4 seconds.

Action List

P Action List
Startat | Duration |IndlES

Startat | Duration
Startat : Duration

Stand Up
(Crouch)

Stand Up
) x

I L™
_\Tﬁkwa“m [Um s Wy ] 4
Jor 01s 21205 j
@ e om 05= 0 2= 07 055 0 10 om 155 C‘ @ﬁ'| Kl Kl D e | ‘ - | enerate Animaton
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8 IMPORT ANIMATION

For creating an animation, first a human character should be created. Human properties should be
defined before importing an animation. The character movement will only be realistic if it has similar
body measures to the represented person.
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The loaded animation will start in the given trice of time on the timeline. You can set the required time
by left clicking on the timeline or it is also possible to write the time into the yellow square.

'Um 00s 078ms

=
lom 00= 000ms Iom 00s OSR Iom 00s 100ms Iom 001 :‘ :. ||—0m 00s 050ms rlm il Oms Iom 00s 050ms Iom or1 :" :.
| AV

The software supports only records made by Xsens MVM motion capture technology. The maximum
length of animation for a character is 54 000 frame. If the recording to be used is bigger than that, the
captured interval should be spade (by Xsens MVM Studio) and the different parts should be loaded to
separate characters. Accordingly, where the first human character stops with its animation, the
following character continues with its part and so on. An animation file can be chosen by clicking the
‘Open’ button in the ‘Xsens Files” panel. The chosen file can only be an Xsens MVN motion capture file
(.mvnx) which can be exported from Xsens MVN Studio or an MVN file if you have a valid Xsens Animate
or Analyze Pro or an XME redistributable license. To activate MVN opening feature you need to change
the settings.cfg file in the Vivelab/Data folder: In the Input section set the MVNOpenDLL parameter
from ‘false’ to ‘true’. To receive the motion stream from the MVN Studio you also need to do the same.
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In the following scene a car repair shop is loaded and an animation belonging to it. The whole scene
can be built if the appropriate models are available. A car and the service-place layout are imported
and then have to be moved so that they are aligned to the movement of the character. In any case the
‘Machine’ should be joined to the human character since the latter after being animated cannot be
moved in the scene.
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9 ANIMATION MODIFICATION

Modifying an animation in Vivelab is not easy, but it's not impossible. Zooming into the timeline we
can see the ‘Keys’ building up the animation. It is possible to step forward and backward between these
‘Keys'.
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| | | [
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When stepping on a ‘Key’ the position saved by it should be changed and overwritten by the ‘Create
Key’ command. When selecting the human character and changing the posture of the right hand, the
‘Create Key’ can be used to overwrite the previous settings.
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All other ‘Keys’ should be changed corresponding to this pose in the interval in question if its hand
should maintain the given position. Following this example all other body part positions can be changed.

By holding ‘Shift” button an interval and all the ‘Keys’ within can be highlighted, and also deleted by
using ‘Delete Key’ command after you selected the desired Human or Machine.
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With this method the ‘Keys’ building up the animation can be thinned therefore fewer frames are
needed to be modified for a change in the motion. However, be careful because too few ‘Keys” may
result in a discursive motion.
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10 ANALYSIS PANEL

There are various methods that can be used for ergonomic analysis. In the VivelLab System currently
the RULA, NASA, OWAS, 1SO11226 and EN 1005-4 methods are available. If the cursor is hovering over
one of the buttons of these methods a description of the main characteristics appears.
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Opens or closes the RULA evaluation panel, which you can use to evaluste Humans
using the RULA method.

- RULA (Rapid Upper Limb Assessment) is an erganomic assessment method, which
evaluates static body postures (1983 Lynn McAtamney and £ Nigel Corlett)

- The method considers the position of the legs, the trunk, the neck, the arms and
the hands 23 well. This makes it well suited to evaluate the postures of mechanic
work,

- The evaluation result is influenced by work conditions as well, such as the load the
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conditions are not recognized from the scene, they must be set manually on the
é‘H}? Root. A|  panel.
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By clicking on one of the evaluation icons, the evaluation panel will open on the right side. You can
show the score details by clicking ‘View More Results’ from which the final result is calculated. The
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currently selected Human on the panel is evaluated except you click on the anchor icon. In this case
you can keep the currently selected Human active on the panel regardless of your selection later.

The RULA method evaluates the angles of the upper arm, forearm, wrist, neck and trunk, the status of
the legs and the weight of the load or the exerted force. The type of load, supports and the type of
physical work can be defined on the panel which all influences the final score. If the animation runs the
RULA rating of the body parts and the final score changes in real time. The RULA evaluation uses 7 risk
levels, which are further grouped to the following 4 risk categories: Acceptable, Action is advised soon,
Action required soon, and Action required immediately.
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The OWAS method evaluates the position of the trunk, arms and legs and takes into account the extent
of load resulting in the definition of the urgency of action. The OWAS evaluation uses 4 risk levels to
score the current posture: Acceptable, Action is advised soon, Action required soon, and Action
required immediately.
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The NASA method uses an advanced physical model, in which the torque and joint pressure of each
bone is considered. The NASA evaluation uses 4 risk levels to score the current posture: Acceptable,
Action is advised soon, Action required soon, and Action required immediately. If the animation runs
the NASA rating of the body parts and the final score changes in real time. In Discomfort analysis view
the inconvenience perceived by each body part is displayed in percentage.
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In Posture analysis view the difference of the body parts compared to the relaxed posture is displayed
in percentage. In Resistance analysis view the difference of body parts compared to the relaxed posture
is displayed in percentage on the different scale. In Torque analysis view the torque required for each
body part to hold the posture is displayed.

You can view the results of single or multiple body parts as well. It is possible to show the results for
the parts of the spine, the arms, the hands and the legs.

The NASA method has only real time version, pdf report can’t be generated.
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The ISO 11226 standard describes a method to determine the acceptability of static working postures.
The standard considers the position of the body parts and the holding time of the postures as well as
making it capable of evaluating an animated human character.

The 1SO11226 works optimum if the imported animation is analyzed.

The method based on the standard evaluates the movement of the human character in a given time
interval. The evaluation result is influenced by the supports available for the human, which must be set
manually on its panel. The result of the ISO 11226 evaluation is either ‘Acceptable’ or ‘Not Acceptable’.
If the evaluation result is ‘Not Acceptable’, the violated conditions are listed on its panel.

Machine

¥ ViveLab 17643 - Zsofa Jarmai in analysis —_OXx |

B %% e d % # B @ 5 |l lomni.|
! [IR=} (/] ) Copy Left Arm to Right Am = i
Duing, Worker Diwing Human N Motion Reachabiity | Generate | Relaxing  Kneel- | Relaxing | Resetful Import Xsens
5 Properties 10054 Measurement Test . Gneleg - d Animati

Evaluation
final result

To 8 : BCRE :

o o= S &) 1) <3 Actve Human: | Human 1
O o— =

' 150 11226 Resul

Not Acceptable D
Last Calaulation: 10 minutes ago on "Human 1"

Hide/Show:

A 8 % < 158

SN Tr——— =5 C Evaluated Time Interval
a o Start:  0s Get Time From
B [FRoot A& Arimation
o IS End:
B[S A& im 475 775ms » GetTmeFrom
}E‘?Lumhale 5 /l fl‘ Timeline Selection
é»&‘l:'Lumha\aj 25 Support Configurations
n] s
5 S Lumbale_3 2 & @ s F tsertaefore
& (D Lumbale 2 A5 i
B [GLumbsle_1 A& i
& [Ohoracal_i2 A5
B[S Thoracal_t1 A5
Btosclo | 4 &
Bmhoscls| A 5
S [Ghoraca | 4
u] ad i
B[EThoeed £ & fell ] coloseteresul
B 4L A
GEm A &'B A ViewLess Resuls The violated
[«] conditions are
- Asymmetric trunk posture (axial rot-
e — - than 4s starting from Om 7s 600m= i
- 400ms, average angle is 18%) listed
= - Asymmetric neck posture (xil rotatior) for
Y R e

The evaluated
animation

900ms, average angle is 229
- Asymmetric trunk posture (axal rotation) for more
than 4 starting from Om 545 (holding time is 45 100ms,
average angle is 22°)
- Asymmetric trunk posture (lateral flexion) for more
than 4 starting from im Os 100ms (holding time is 65
800ms, average angle is 10°)
Pin 23: 2927 - Asymmetric trunk posture (zxal rotation) for more
than 4 starting from 1m 0s 900ms (holding time is 105
0m 00s 01 505 1 405 @g i - 600ms, average angle is 279 E

.
& zsofia Jarmai

‘Get Time From Animation’: The evaluated time interval based on the active Human’s animation. The
start and the end of evaluated time interval is set according the first and the last Key of the active
Human on the timeline. By clicking the button it automatically picks up the time data.

Evaluated Time Interval

im 475 779ms A Start: | 0s Get Time From
O 00s Orn 505 1m [40s Animation

End: 1m 47s 779ms

5 ] Get Time From
Timeline Selection

‘Get Time From Timeline Selection’: The evaluated time interval based on the selected time range on
the timeline. You can select a time range by dragging on the timeline with left mouse button while
holding Shift. By clicking the button it automatically picks up the time data.

Evaluated Time Interval
Jom 24 326ms om 285 563ms Start | 24e 326ms Get Time From
Om 00s 0m 50s 1m 40s Animation
End: 1m 28s 563ms
fml: Get Time From

Timeline Selection
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Of course you can fill the time interval manually as well using the ‘Start” and ‘End’ fields.

The applied support is not recognized from the scene, you must always set it manually by creating
Support Configurations. A Support Configuration defines which supports are available for the Human
from the specified time until the next Support Configuration or the end of the evaluation. For example:
The Bottom support is active from Osec until 10sec. There is no support from 10sec until 20sec. Trunk,
left arm, right arm and sitting supports are active from 20sec until the end of animation.

Support Configurations

@ Add |-|:-|] Insert Before

Active from Available supports
= | fRWJEIEL ©
s [ fRNILL O
= @yEZD e

The EN 1005-4 standard considers the position of the body parts and the frequency of certain postures’
occurrence which makes it capable of evaluating an animated human character. The settings on the
panel of EN1005-4 are similar to the ones of the ISO 11226 standard.

— O X

S viveLab 7643 - zsofa Jarmai in analysis

LI I

Diving _ Worker Diving _ _ Human

F FulBodyFip

(4] 1 Copy Left Arm to Right Arm =
ResetFull_
Body

728 SR~

Relaxing  Kneel- _  Relaxing

T & §

RULA NASA OWAS ISO
11226

% A

Motion Reachability
Test

Generate

Iy

Import Xsens

suit sut " Propertes easurement Document Oneleg - Animation Evaluation
)
final result

?:D o= Active Human: | Human 1
0 o—

Search: %

» EN1005 4R ]

@ Not Acceptable EEED
Last Calculation:  less than 1 minute age on "Human 1°
005-4

Fide fshow:
AREEN~ESE
B, Human - Human 1 @ £ T Evaluated Time Interval
Start:  0s Get Time From
Animation

End: 1m 475 779n
= 18 GetTmeFrom
Timeline Selection

Support Configurations

®

+
] InsertBefore

Caleulate R

e
el

The violated
\ -
listed

- Left elbow extension is >10° occurs
>=2/min starting from Om 0s (for 1m ~
the maximum frequency of 7/min)
-Right elbow extension is >10° occurs with a -
frequency >=2jmin starting from om 0s (for im 405
The evaluated 600ms with the maximum frequency of 27/min)
- Right knee flexion is >0° while standing (bottom not
A A rested) ocaurs with 2 frequency >=2min starting from
animation 0Om Os (for 1m 475 700ms with the maximum frequency
of 51/min)
- Asymmetric trunk posture (axial rotation) occurs with
a frequency »=2fmin starting from Om 0s 700ms (for

I Y —
§on 225 045ms 1m 475 79ms with the maximum frequency of 35/min)

i -Neck bending sideways oceurs with a frequency
@ & \_W‘m_‘&g @b“ K K |> e | ‘ - >=2fminstarting from Om 15 600ms (for Im 40s 100ms | ¥

i vsertist | =2 message sox

0
&P zsofia Jarmai
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The 1SO11226 and EN1005-4 standards aren’t real time analyzes such as RULA, OWAS and NASA,
therefore we recommend you generate pdf report from these standards using ‘Generate Document’
feature. The violated conditions are more readable and interpretable in pdf. (= Chapter 11)

A new function of Vivelab is the Work Tree, in which you can define a shift's load on the employees
based on the motion capture recording imported. You may divide up the shift into work tasks, subtasks,
and technical actions. In the sequence of tasks and breaks, you may name all elements and define
repetition characteristics. The time-interval of tasks are got from the timeline selection and their build-
up structure can be followed on the right-side panel.

You can assign analyses to the tasks (work tasks, subtasks, and technical tasks as well) which appear in
the Generate Document module with all attributes. When the analysis report is done the results will
appear in waning order, work tasks first, subtasks follow, and technical at last.

Shift and task
features

Recording of
tasks
menutasks

Sequence of work
tasks, subtasks and
technical actions

Selection of
task on the
timeline

o o8k K D> M|y &

First, you have to choose a human character. Functions
and information are valid for the selected human only.
You may name the shift by clicking in the box typing the I P shift
. . . . Length:  12h 09m 00s
name, its length is calculated from the Task information )
% Mame: Work shift
Work

given.

Active Human: Human 1 &

Tree Task/Break

B e J==-

A shift is a period of working time of a workday that consists of work cycles and tasks within. You may
separate the created or imported motion sequence into tasks, subtasks, and technical actions. These

levels appear in the work-tree as you define it by a

Work
timeline selection or by giving the starting time and the ~ Tree /e

MName: |sub135k 1 | Free text
length. When you fill the 'Repeat’ box you should write b BRI
. . . . Time: 40s 455ms 355 RULADetst
the number of repetitions per shift. And if you thick . DIWAS Statistic
. . . Repeat: 20 - OWAS Det St
'Break' the task is turned into a break of the given length. e [ 150 11226
rea: EN 1005-4
In the Task/Break section, you may choose the analysis
1 9— E= + | ™=
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methods for the given task. The analysis methods clicked will appear in the 'Generate Document
module after clicking the last ikon of the following row. Its role is to send information to the
documentation. You should click on it for updating any case you made a change.

You may change the appearance of the work-tree in the
. . . . o o—

next section. You may choose from tree-view, list-view, E2 o= 1 Ej |

expand all, and collapse all.

Search: 4
You can search for tasks by writing in the 'Search' box,

results will temporarily replace the work-tree.

The next row of ikons serves for creating, erasing tasks, Q CH\@ @ ﬁ G
changing their display order. With the clock ikon at the end, g « work shift

time data is taken from the timeline selection. You may add  BE-{htask1

tasks and breaks to the shift. While tasks may have Chtask2

subjected actions, breaks don't. The new tasks are subjected i;‘,:z:

to the highlighted shift or task.

Using the work-tree module motions and work processes can be divided for more intricate analysis.

34
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11 EXPORT ANALYSIS REPORT

First, we need a human and an animation which we can evaluate using ergonomic analyzes. This
animation can be imported or made by ourselves. In the example, a car repair scene will be evaluated.
Pictures are shown from the animation below: the character walks to the car, bends over the engine
compartment, walks to the other side of the car, bends over again and stops straight next to the car.
The animation lasts for 22 seconds.

By clicking ‘Generate Document’, the methods can be selected from which a pdf file will be generated
and pictures can be made to the documentation.

Q% ViveLab 7643 - Zsofia Jarmai n Gyuri auto

Main Human Machine Task Builder
%&‘ %ﬂ %ﬁ % % g Ei% m\ E@ L éo "@ Q QL @ F FulBodyFip + ﬁ@
] 5 &5 W 11 © & copy Rt Am toLeftAm - 2
Worker Diving , Diving Human RULA NASA OWAS ISO EN Motion Reachability Generate Salaypo  Stand- _ Relaxing | ResetFul | Import Xsens
Suit Suit " Properties 11226 10054 Measurement Test Document elaxed - Body Animation
= | A 2 © SBs TR
o B= 1 T 59 G | + PP
‘tnin— zZ A B :7
Search: x < ) i \ ) i <4
‘Generate Document
Hide/Show:
ERsEeETsE o
SR 05 99/ /S sl : R
Free Text
= A Human - Human 1 @5 L et h
{f & Machine - CAR_complete @5 £ ErmEn .
Right
L&, Machine - SKODA_SZERVIZ_02 @ L ot OWAS. +,
RULA +,
150 11225 -i_'
(LT -
Tatie of Contents +,

BT

| J2, vsertist | =5 message ox

'y Zsofia Jarmai

& Mexandra Szell

| @ cemse @ o

om 175 220msfj

@ a8 F 15 ]—Dm 105 ;Om 055 07 005 01 05 0 105 0O 155 @/Lg @g| K K |> D | | - \@‘
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You can choose from several ‘Selection Types’ from the left side of the ‘Generate Document’ Panel. If
you click the ‘Add New Section’ icon, the new Section is added to the list. You can add multiple Sections
of the same type. You can change the order of the Sections any time, with the ‘Move up’ and ‘Move
Down’ buttons. If you check the ‘On a New Page’ the Section will start on a new page in the generated
document. The added Sections’ names are red until the details aren’t set.

Generate Document

Section Types iOnpa BT i Level in TOC

H ' ‘age i 1 H
Free Text 'I'» OWAS IndentLevel 1 = 0
Screen Shot 'I'» RULA Indentlevel 1 = 0
owAS 'I-» RULA |v| Indentlevel 1~ ' €3
RULA -I-» 150 11225 Indentlevel 1~ | €3
150 11226 +_> EN 1005-4 Indentlevel 1~ €3
EN 1005-4 +_>
Table of Contents 'I'»

= MoveUp Move Down

For the different methods variant setting options are offered by the software. In RULA and OWAS
‘Simple” and ‘Detailed’ options give results for the posture in the given time. For ‘Statistics’ and ‘Detailed
Statistics’ a given interval is needed for getting statistical analysis of postures and movement.

Generate Document

Section Types

- 1 0On a New : -
Sections ! page | Level in TOC

x

Section Settings - OWAS

Mode: | Simple
|Simp|e
Select Human:
Detailed
Load: Statistics

Time:

Detailed Statistics

Comparing

Free Text +_’ OWAS Indent Level 1 o
Screen Shot '|'» RULA IndentLlevel1 = 0
OWAS -I-_’ RULA || Indentlevel 1 ¥ | €3
RULA 'I-» IS0 11226 Indentlevel1 ~ | €3
IS0 11226 -I-_’ EN 1005-4 Indentlevel 1 ~ | €3
EN 1005-4 +

-
Table of Contents +_’

Move Up % Move Down

N vive, g

PEOPLE CENTRIC TECHNOLOGY




With the use of 1ISO11226 and EN1005-4 wrong postures are strained of the motion sequence therefore
a time interval should be given in ‘Time’ box to perform the analysis. If ‘Include table of all evaluated
tests’ is active than all wrong postures (based on these two methods) will appear in the pdf
documentation.

Generate Document

Section Types

Select Human:

Time:

Support
Configurations:

*, A

Section Settings - EN 1005-4

Human 1

0Oh 00m 00s Oms

¥ Get Time From
Animation

Activate from

- 0h 00m 225 Oms

[ ] Get Time From
“ Timeline Selection

Available supports

Include Table of All
Evaluated Tests:

|Yes|

Mo

Move Up Move Down

=
Free Text + —
= | |owas [v|  mdentievelr ~ | @
Screen Shot + —
= | |rua [v| | mdentievelr ~ | @
OWAS +
= | |rua || ndentievelr ~ 1 @
RULA + —
= | |rua [v| | dentievelt ~ | @
150 11226 + _—
= || 150 11228 [« | mdentievelt ~ | @
EN 1005-4 + —
- |\/| Indentlevel 1 0
Table of Contents '|'»

Move Up

Move Down

Document name:

] @ Generate @

Cancel
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To include a picture in the documentation a ‘Screen Shot’ should be chosen and in its submenu it can
be seen that a ‘Viewpoint’ and a trice of time is needed to be given. A ‘Viewpoint’ can be created by
using the ‘Add Viewpoint’ function in the ‘"MAIN" menu (- Chapter 15). A trice of time is chosen on the
timeline then copied by using ‘Ctrl+C’". The picture can be added with opening the ‘Generate Document’
window and adding the viewpoint that was created there previously and pasting in the given time using
Ctrl+V.

Generate Document

g :0n a New : - g
; R Page ELeveI in TOC :
Free Text + — n
= | |rua [v] | mdentievels v~ @
Screen Shot + —
= | |rua [« indentlevelt ~ | @
OWAS + —
= | |rua [v| | mdentievelr ~ | @
RULA + —
= | |1s0 11228 [« lindentlevelt ~ | @
150 11226 + —
= | |en 10054 [ | indentievelt ~ | @
EN 1005-4 + —
- ‘Screen Shot |i| Hidden 0 ‘
Table of Contents 'l'_’
E Move Up Move Down
Section Settings - Screen Shot
Select Viewpaint: Viewpoint 1 -
Time: 0h 00m 17s 220ms
Caption:
e © Q@ O @
Xray: @ &%
Vi BCIETRTLESR
Document name: ] @ Generate @ Cancel

A document in progress should be named at the bottom of the table.

Document name: |ana|ysis| | @ Generabe% ® Cancel ‘

| generated a document about OWAS Detailed, OWAS Statistics, OWAS Detailed Statistics, RULA
Detailed, RULA Statistics, RULA Detailed Statistics, 1ISO011226, EN1005-4 and a Screen shot.

After clicking ‘Generate’ the pdf document is available in the ‘Documents’ block of VivelLab.

Qb VlV&LaB PEOPLE CENTRIC TECHNOLOGY
.



On the first page, the OWAS method’s
‘Detailed” analysis can be seen
evaluating the posture in the given time
(17s). The subject was exposed to less
than 10kg load. The evaluation score is
3, which means corrective actions
should be done as soon as possible. You
can see in the table below the partial
points of the body parts. The back got
score 4 out of 4 which is derived from
the angular values, the arm got score 2
out of 3 because one is arm at or above
shoulder level, the legs got score 3 out
of 7 because the character is standing on
one straight leg and the score for load is
1 out of 3.

In OWAS ‘Statistics” you can find a pie
chart evaluating all movements in the
given interval (0s-22s), 1 indicating the
acceptable postures and 4 the ones that
need to be changed immediately. We
can see in the table under the pie chart
which moment gets which score, thus in
Vivelab we can easily look at these listed
time intervals, hereby the reasons of the
crucial postures can be seen.

OWAS analysis detailed results

Time:

Load:

Score:

Corrective actions should be done as soon as possible

Human 1

17s

=10kg

ﬁ? N Bend forward 64°
8
|
N Twist left 8
]
odd
. f Side-bend left 21°
Al
Torso 4/4
[ One arm at or ahove shoulder
h' | level
Amms 213
L
||/ standing on one leg, leg
< straight
Legs 317
& Less than 10kg
Load 113
OWAS statistics results Human 1
Time interval: Os—22s
Load: =10kg
OWAS scores
[ L
0.0%
3
30.4% ml
39.2%
2
30.4%
Mo actions required (Score: 1)
0Os—5s 11s —14s 225275
Corrective actions required in the near future (Score: 2)
Ss—fs 185 —17s 18s —22s
Corrective actions should be done as soon as possible (Score: 3)
Gs—11s 145 —15s 17s—18s
39
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OWAS ‘Detailed Statistics’ analyses a
motion sequence of the given interval
(0s-22s) based on the extent to which a
posture is represented in it. The subject
was exposed to less than 10kg load. The
evaluation of the back was divided into
3 blocks based on the direction of the
motion. The first block shows how many
percent of the time was spent in bent
forward or backward position. Similar to
that the second shows the percentage
that was spent bent sideways, while the
third shows time spent in a twisted
position. Each of these three is a 100%,
however there is a possibility to overlap,
so the human may did bent forward,
bent sideways and back twisted too at
the same time.

The moduls of RULA are very similar to
OWAS, but RULA is more
therefore the analysis result are more
punctual.

intricate

The RULA ‘Detailed’” mode evaluates a
posture of a given time (17s) based on
the rules of RULA method. The subject
was exposed to 2kg or less load and
the physical work wasn’t exacting.
The evaluation score is 7, which
means and implement
change. You can see in the table
below the partial points of the body
parts and the angles of the limbs. The
left upper arm got score 6 out of 6
and the right upper arm got score 4
out of 6. The left and the right
forearm both got score 3 out of 4.
The scores are derived from the
angular values.

investigate

QOWAS detailed statistics results

Time interval:
Load:

Back

391% | 00% | 609% | 652% | 24.8%
Upper Limbs

522% 47.8%
Lower Limbs

00% 348% 52.2% 0,0%

RULA analysis detailed results

Time:

Load:

Physical work
Evaluated amm:
Trunk support:
Left arm support:
Right arm support:

Evaluation score:

Human 1

Os—22s
<10kg

00% | 913% | 87% 0,0%
0,0%

43% 0,0% 8.7%
Human 1
17s

2Zkg or less

Mon-exacting

Left and right arm
Mo

No

No

7

Investigate and implement change

Left Arm

Right Arm

<

™\, Upper Arm Abduction: 121 | A

Upper Arm Elevation:  110° [,

Upper Arm Elevation:  58°

Upper Arm Abduction: 57

1 Shoulder Elevation:  29° r | Shoulder Elevation: 0°
Upper Arm 6/6 Upper Arm 4/6
’ Forearm Bend: 11° \ Forearm Bend: 51°

" Foream Orientation: ~ 22° | @

Foreamm 3/4

Forearm Orientation: 317

Forearm 3/4

e Wrist Elevation: 11° > 4

PEOPLE CENTRIC TECHNOLOGY
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In RULA ‘Statistics’ a pie chart can be RULA Statistics Result Human 1
seen that evaluates a motion trail of a
given time interval (0s-22s). Its results Time interval fs—22s
Load: 2k e
are represented on the RULA 1-7 scale, . oores
. Physical work: Non-gxacting
1 stands for acceptable postures while 7 aluated anm Lot and ight am
for the ones that need to be changed Trunk support No
immediately. We can see in the table Left arm support: No
under the pie chart which moment gets Right arm support No
which score, thus in VivelLab we can
. . RULA scores
easily look at these time slots and
ml
recognize the reasons of the crucial oo
m?
postures. a3
8??\'.
m7 a
52.3% 71 7%
-13?\'.
8
Acceptable posture (Score: 1 or 2)
Os—1s
Further investigation, change may be needed (Score: 3 or 4)
1s—4s 115 —14s 225 — 225
Further investigation, change soon (Score: 5 or 6)
4s5—7Ts
Invesfigate and implement change (Score: 7)
Ts—11s 145 —22s
RULA Detailed Statistics for Human 1
RULA ‘Detailed Statistics’ mode also
analyses a motion sequence of the given Time interval 0s—22s
interval (0s-22s) based on the extent to Load: Zkg or less
which a posture is represented in it. In Phsical worc Nom-exactng
. Evaluated am: Left and right arm
this example the left upper arm was ok sugport o
betWeen '200_ 200 |n 56,5%, <'20° |n Left arm support: No
0%, between 20°-45°in 8,7%, between Right arm support: No
45°- 90° in 8,7% and >90° in 26,1% of
T o Left Arm
the time interval. By summarizing these
values we get 100%. The method does ~ -StUPperAm
categorization according to angular ? e .
1 LY Y » 3
values or based on occurrence of a I ) [ |
movement. For instance, the upper arm 0% _0o% A% BT B1%
uplifting to side and the shoulder lifting \ N
are categorized based on incidence. As 0,4% 59.6%
you can see the example in the figure | 1
the left arm was abducted 69,6% of the l Lol
. . 652% 34.8%
time and the left shoulder was lifted
34,8% of the time. Left Forearm
/) 0 o
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In case of ISO 11226 critical postures
that occurred during the given interval
of time (0s-22s) are listed in a table. The
trunk twist in the first row had to be held
for longer than allowed therefore this is
indicated as an error. In case of a trunk
twist the permitted holding time is 4 s,
the average twisting angle in this case is
21° and that is to be hold for 5s 300ms.

Below in the table of ‘All Evaluated Test’
all examined items prescribed by the
standard are represented. In the
‘Passed’ column it can be seen on which
statement did the motion sequence fail.

In the table of EN 1005-4 the critical
postures are listed that occur during the
given time interval. The trunk twist in
the first row has a higher frequency than
allowed, it happens more than 2 times
per minute. This particular trunk twist
occurred 5 times in 21s 900ms.

Below in the table of ‘All Evaluated Test’
all examined items prescribed by the
standard are represented. In the
‘Passed’ column it can be seen on which
statement did the motion sequence fail.

On the last page of the document, the
picture can be seen which was
previously created with ‘Screen Shot’
function.

N vive, g

1ISO11226 evaluation results Human 1
Start time: Os
End time: 22s
Supports: MNone
Not acceptable
Critical Postures Average Starting Time  Holding Time
Angle
Asymmetric trunk posture {axial rotation) for -
1 more than 4s 21 0s 58 300ms
2 Neck flexion is =25° for more than 4s an® Os 4s 900ms
Asymmetric trunk posture (lateral flexion) for -
3 more than 4s 15 3s 900ms Ts 100ms
4 ze;ght upper arm elevation is =50° for more than g2° 5s 200ms 5s 100ms
5 Right shoulder is raised for more than 4s 19° 5s 300ms 4s 800ms
6 Neck flexion is =257 for more than 4s 33 5s 500ms 5s 500ms
7 Head inclination is =85° for more than 4s. a9° 55 700ms 4s G00ms
8 IZ:ﬂ wrist radial abduction is =20 for more than 21° 5s 700ms 4s 100ms
9 Neck flexion is =257 for more than 4s 34 11s 200ms 5s 500ms
4n  Asymmetric trunk posture (axial rotation) for 17" 1ds Fe TNNms
EN1005-4 evaluation results Human 1
Start time: Os
End time: 22s
Supports: Mone
Not acceptable
" Maximum - "
Critical Postures Frequency Starting Time  Holding Time
Asymmetric trunk posture (axial rotation) occurs .
1 with a frequency ==2/min S/min 0s 21s 900ms
Asymmetric trunk pesture (lateral flexion) occurs
2 ith a frequency ==2/min a/min s 215 400ms
Left elbow extension is =10° occurs with a .
3 frequency >=2/min 10/min 0s 21s 900ms
Right elbow extension is =10° occurs with a .
4 frequency ==2/min 5imin 0s 22s
Right knee flexion is =0° while standing (bottom ;
not rested) occurs with a frequency ==2/min 3/min 25 800ms 18s 200ms
Left knee flexion is =0° while standing (bottom .
6 not rested) occurs with a frequency ==2/min B/min 3s 100ms 18s 600ms
7 Left shoulder raising occurs with a frequency Arain e INme 17< ENfme
Figure 1.
42
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12 MOTION MEASUREMENT

The ‘Motion Measurement’ feature (Spaghetti Diagram) can be used to measure the distance traveled
by a human character during animation or visualize the motion trail involved.

&l ViveLab 17643 - Zsofia Jarmai in motion measurement

Machine

Worker Diving | Diving | Human Generate
- Sut  Suit © Properties Test Document

ﬁ Q v lﬂ F FullBodyFip ~ ﬁ'
(4] %, Copy Right Arm to Left Arm = )
Relaxing  Stand- | Relmdng | ResetFul | Import Xsens
- Relaxed - Body Animation

Active Human:  Human 1 £
y
oistance: 168,537 m v

Search:

Hide/Shaw:

o o) Last Measurement: 5 minutes ago on "Human 1*
ARIE BEEEE
Fﬁﬁ.\“""" -Human 1 & '§ n. Measurement Time Interval
Z o Stert: | Ds Get Time From
#, Machine - Motion trail for Human 1 |a@ % [ -t Tme Fre
#, Machine - service @ T 5 End: | 7m 415 875ms

11 GetTmeFrom
Timeline Selection

ﬂ Measure Distance

Trail Visualization
Every: |1

Generate Trail

e

U userust | = message sox

0
& zsofia Jarmai

8m 353 363msB

@ﬁ 505 10405 2n30: G 20s  4n 10: 5100 "l(] Ik |> >l DI‘.

First, we need a human and an animation that we want to measure the walk path. An animation,
recorded in a car service, is imported for the human character.

After clicking the ‘Motion Measurement’ command, a panel appears on the right side where you can
set the time interval. The ‘Motion Measurement’ feature can measure the distance between a given
Start and an End time. The values can be entered in the fields below or acquired from the animation or
timeline selection using the buttons (‘Get Time From Animation’ or ‘Get Time From Timeline Selection’

— Chapter 10, Page 41). The unit of the length of the displayed distance traveled by the human
character can be changed.

¥ viveLah 17643 - Zsofia Jarmai in motion measurement —_OXx
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You can set the frequency of the balls that stand for representation and generate a trail. The created
motion trail’s color can be changed (right mouse button clicking on the motion trail) and the trail can
be translated or rotated as well after you selected it.

5% ViveLab 17643 - 25afia Jarmai in motion measurement
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It can be seen in the viewport where the car was. The car service can be set up completely in the lab if
the necessary CAD models are available. The layout of a car service shop is imported and adjusted to
the motion trail.

—OX

&l ViveLab 17643 - Zsofia Jarmai in motion measurement
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13 REACHABILITY ZONE

The ‘Reachability Test’ feature can be used to visualize the reachability zone of the hands of the human
character. After clicking the ‘Reachability Test’ command a panel appears on the right side where the
hand of the human character can be selected whose reachability zone is to be visualized.
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You can visualize the reachability zone of each hand independently. You can change the reachability
zone visualization for the currently active human character on the panel which can be changed by
selecting another human character unless you anchore a Human on the panel.
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The reachability zone visualizations are automatically updated when the properties of the human
character are changed. This calculation may take a few seconds, so the reachability zone visualization
will not be updated immediately.
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14 MODEL TREE

The left panel shows all objects placed in the Vivelab. If you click on one of them it will be highlighted
in yellow on the panel and in the ‘Viewport” as well.
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If you turn on the ‘hide/show parts’ feature you can see all parts of humans and machines. You can
select one of the parts from the list and it will also be highlighted in the ‘Viewport’.
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The visibility of each object can be turned on and off by clicking the ‘Visible’ option.
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It is possible to pin selected parts of the body in order to fix only the relevant body part in a position.
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After selecting the ‘Freeze’ option the object cannot be moved until you unfreeze it (click the icon
again).

¥ Vivelab 7642 DO NOT RELEASE - Alfa Andrés [andras.alfa] (1) inLab 9 (10)
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The ‘Lock’ command enables the user to move the selected object while the others in the collaborative
environment have no permission to do so. If you hover with the cursor over the ‘Lock’ button it appears
in the first row who locked it.

&% Vivelab 7642 DO NOT RELEASE - Alfa Andrés [andras.alfa] (1) in Lab 9 (10)
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The displayed lock icon indicates the following lock states:
£, This icon indicates that the object is not locked by anyone now. You can request a
permanent lock on the object in this case.
& This icon indicates that you have a permanent lock on the object now. You can unrequest
your permanent lock on the object in this case.
This icon indicates that your lock request is still being processed.

O o
& Alfa Andrés [andras.alfe] (1) ©

& This icon indicates that your unlock request is still being processed.

& This icon indicates that you have a temporary lock on the object. Temporary locks are
requested and unrequested automatically for operations if you don't have a permanent
lock on the object.

) This icon indicates that another user has a lock on the object now. You have to wait with
" your operations and lock requests until the lock has been released.
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15 RULER, VIEWPOINT

The dimensions and distances in the scene can be measured with the help of rulers. ‘Rulers’ can be
created by the ‘Add Ruler’ menu item of the ‘MAIN” menu. The endpoints of the ‘Ruler’ will snap to the
surface of objects. The ruler can be named and its precision and unit of the displayed distance can be
defined. If the floating panel of a ‘Ruler’ is closed, it can be reopened by clicking on the ‘+ sign in the
middle of it. Any number of ‘Rulers’ can be created.

i viveLab 7643 - zsofia Jarmai in ruler, viewpoint

Human Machine  Task Builder

Translahe Rotate  Free  Axis Select

Main

[+

Create View
Bookmark Bookmark

Q4@ ¢ =

Deselect Select | Refit  Refit add Attach
I Object | Scene Object Viewpont — Camera

tide/show:

IIEIIIII@

A% Human - Human 1 g

= 52, Human - Human 2 @ ‘3 &

= 52 Human - Human 3 @5 0

= 52, Human - Human 4 Eo e

- 52, Human - Human 5 (=% e

I~ &, Machine - BOBCAT_TL470 B e ¥ 60,529 62,673
- &, Machine - MINING_TRUCK Pe N S 55,126.. =
Siroreci S Positon differences:

- Ruler -Ruler 1 L X 121,8.. :2,1%4. Z: 11,57
-~ Ruler -Ruler 2 =% IR

e -
R v = e

& Tsofia Jarmai

Om 23s 060m=

®ﬁ| Iﬁmms ‘-Omais 0 00s 0 05: O 10 ) @g@)g‘K] Kl D ] H‘-

‘Cameras’ can be placed into the scene. By clicking the ‘Add Viewpoint’ menu item in the ‘MAIN" menu
a new camera can be placed into the scene. If a camera is selected in the tree-structure or in the
viewport a list of options appear for the right mouse button click. After clicking the ‘Jump into
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‘Viewpoint’ command the scene will be seen from the chosen ‘Viewpoint’ (through the camera). If you
transform the ‘Viewpoint’ its view will change.
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16 ATTACH CAMERA

The ’Attach Camera’ feature can be used to make a camera follow an animated human character. A
human character can be followed by the camera from a distance or it can be viewed through the eyes
of the human character.
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In the ‘Attach Camera’ mode the camerais following the selected human character, but it is not rotated.
The camera can be moved while in ‘Attach Camera” mode that changes the camera’s relative position
to the character.

In the ‘Attach Camera to Eyes’ mode the camera will be kept in the place of the eyes of the selected
human character. In this case the camera cannot be moved.

Only one of the ‘Attach Camera’ or ‘Attach Camera to Eyes’ modes can be active at a time.
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