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Preface

Human Builder is based on a best-in-class human modeling system which, for
many years, has permitted detailed investigation into human-centered design
issues in the context of a workplace before it physically exists. Human Builder
provides very accurate simulation of humans and their interactions with
products to ensure they will operate naturally in a workplace tailored to their
tasks. The Human Builder product specifically focuses on creating and
manipulating digital humans for "first level” human-product interaction
analysis.

Human Builder consists of a number of advanced tools for creating,
manipulating and analyzing how manikins (based on the 5th, 50th and 95th
percentile value) can interact with a product. The manikins can then be used
to assess the suitability of a product for form, fit and function. The manikins
can be intuitively created and manipulated in conjunction with the digital
mockup to check features such as reach and vision. A simple-to-use interface
ensures that first-level human factors studies can be undertaken by non-
human factors specialists.

Tools contained within the Human Builder product include manikin generation,
gender specification, percentile specification, direct kinematics and inverse
kinematics manipulation techniques, animation generation, monocular,
binocular and ambinocular vision simulation, as well as vision output cones.

Using this Guide
Where to Find More Information
Conventions



Using this Guide

This book describes how to use the Human Builder product. Before you read it,
you should be familiar with basic concepts such as document windows,
standard tool bars, and view tool bars.

If you are new user, start with the tutorial in the Getting Started section.

The User Tasks section of the book provides procedures for using the features
of the Human Builder product.

A Workbench Description section describes each functional icon or command
in the workbenches.

The Glossary provides definitions of terms specific to Human Builder and
related products.
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Where to Find More Information

After reading Human Builder, we recommend that you also read:
. Human Posture Analysis

. Human Measurements Editor
. Human Activity Analysis

. Conventions
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Conventions

Certain conventions are used in CATIA, ENOVIA & DELMIA documentation to help you recognize
and understand important concepts and specifications.

Graphic Conventions

The three categories of graphic conventions used are as follows:
. Graphic conventions structuring the tasks

. Graphic conventions indicating the configuration required

. Graphic conventions used in the table of contents

Graphic Conventions Structuring the Tasks

Graphic conventions structuring the tasks are denoted as follows:
This icon... Identifies...

P

estimated time to accomplish a task

33

a target of a task

ol
s

the prerequisites

the start of the scenario

=) (-

atip

A a warning

I information

7 basic concepts
— methodology

i reference information
f'ﬁ information regarding settings, customization, etc.
sl the end of a task
D functionalities that are new or enhanced with this Release.
E allows you to switch back the full-window viewing mode.

Graphic Conventions Indicating the Configuration Required
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Graphic conventions indicating the configuration required are denoted as follows:

This icon... Indicates functions that are...
P1 specific to the P1 configuration
P2 specific to the P2 configuration
P3 specific to the P3 configuration

Graphic Conventions Used in the Table of Contents

Graphic conventions used in the table of contents are denoted as follows:

This icon... Gives access to...

Site Map

Split View mode

bS1@

F

0 (3 (o g < e

LS

What's New?
Overview
Getting Started
Basic Tasks

User Tasks or the Advanced Tasks

E‘? Workbench Description
{fﬂ. Customizing
1 Reference
= Methodology
@ Glossary
Index

Text Conventions
The following text conventions are used:

+ The titles of CATIA, ENOVIA and DELMIA documents appear in this manner throughout the
text.

+ File -> New identifies the commands to be used.
+ Enhancements are identified by a blue-colored background on the text.

How to Use the Mouse
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The use of the mouse differs according to the type of action you need to perform.

Use this Whenever you read...
mouse button...

ﬂ . Select (menus, commands, geometry in graphics area, ...)

. Click (icons, dialog box buttons, tabs, selection of a location in the
document window, ...)

. Double-click

. Shift-click

. Citrl-click

. Check (check boxes)
. Drag

. Drag and drop (icons onto objects, objects onto objects)

m . Drag

. Move

a . Right-click (to select contextual menu)
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What's New?

New Functionalities

Manipulating the manikin with a 3D mouse in inverse kinematics (IK) mode

The 3D mouse, a tool in addition to the regular mouse and and
keyboard, makes positioning the manikin easier.

Enhanced Functionalities

Catalog management
Additional data types can now be saved within catalogs and there is
greater flexibility in the use of catalogs. The icons for catalog
management in the Tools have changed.

Removed Functionalities

The Load Library and Save in Library commands are removed. All existing
libraries must be converted to catalogs.
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Getting Started

This tutorial provides an overview of Human Builder functionality. It provides a
step-by-step scenario showing you how to use key functions. The tasks
described in this section are:

Standard Manikin Creation
Creating a Forearm/Hand Model
Changing Manikin Display Attributes
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Standard Manikin Creation

This task describes how to create a standard manikin. Once created,
the manikin will appear in the specification tree right under the chosen
father product. The manikin will then be a component of the chosen
product.

1. Go to the Start menu (see below).

Start- File  Edt  Wiew Insert

Toolz Window  Help

2. From the Start menu, select Ergonomics Design & Analysis-

3.

>Human Builder.

Hurnar Builder

From the Insert menu, select New Manikin.

Dhject
2
't.: flew Cormponent
Bers] Mew Product
Mew COM Component

i

fok | Mew Part

@; Existing Component. ..

E:i Docurnent Template Creation. .,

ﬁ Coincidence Conskraint, .,
(P Contact Constraint. ..

é;. Fix Conskraint. ..

(af;:f Fix On Constraint. ..

%ﬁﬁ Atkach/Detach

JL 2

""I' Mew Manikin, ..

@ Products and Resources Cakalog Browser, .,




Human Builder Version 5 Release 13 Page 13

4.

OR

Select the Manikin Creation button #'i' in the Manikin Tools

toolbar.

The New manikin dialog box appears with two tabs: Manikin and
Optional.

Manikin tab
New manikin

b arikin | Optiohal |

@ Father product: |J§IEst= =g

'i' b anikin narme: |Manikin1
Gender: METY j
Percentile: all =

@ 0K | & Cancel

Father product: Since manikins are created inside CATProduct
documents, you must select the Father product by clicking the
desired document in the specification tree. The Father document's
name will automatically be placed in the read-only field.

The Father product is the product that the manikin will be attached
to in the specification tree. It can be the root product or any other
product under the root.
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AN Please note that the Father product cannot be another manikin.
Manikin name: In this field, you can enter a name for the manikin
I.e., Driver, Passenger, Machine X Operator, etc. This name is
typically used to identify the manikin within the document. Several
manikins may have the same name.
Please note that if you leave this field blank, the default name will
be Manikinl (2, 3, etc.), and the manikin will be saved under
Manikinl.CATProduct.
[#]|DELMIA V5.10 - [Prod
Bl Stat  File  Edit
*j? :' roduct]
'y banikin (Manikin.1)

~ IC_I F_I |Catnoans

Gender: In this field, you must choose whether the manikin will be
a man or a woman.
Percentile: You can choose the percentile (between 0.01 and 99.9)
that the new manikin will be built from.

i The percentile is applied to the stature (height) as well as the

weight of the new manikin. It indicates the group the manikin will
belong to within the ordered statistical population. In other words,
the stature and the weight of the new manikin will both be set at
the chosen percentile. All other anthropometric variables will be
estimated by the system based on the default anthropometric
database.
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Optional tab

Mew manikin 7]

Arnerican
M odel: Whale Body

Referential; | H-Paint

Kl ENE

12 [ ] Set Referential To Compass Location

@ 0K | @ Cancel

Population: In this field, select the nationality of the manikin from
the default set of populations: American, Canadian, French,
Japanese, or Korean.

Model: In this field, choose the model-type desired: whole body,
right forearm, or left forearm.

Referential: In this field, choose the initial referential point of the
new manikin. The choices are: Eye point, H-Point (default), Left
foot, Right foot, Lowest foot, and Crotch. For more information, see
the Referential example below.

Set Referential to Compass Location: If this parameter is
activated, you will be able to assign the initial position of the
manikin with the compass, i.e., a plant floor. If the parameter is not
activated, the manikin will be displayed at its default position (world
origin). For more information, see the Referential example below.

5. Select the OK button. The new manikin will appear.

It may be necessary to click on the Fit All In [l icon to make the
whole manikin fit the viewpoint.
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Referential example

1. In the samples directory, open the file Floor.CATProduct. Snap the
compass to the desired location on the floor.

&

2. Select the Create a Manikin icon. #,i; Select the Father product in

the Manikin tab as described above. In the Optional tab, set the left

foot as the referential and activate Set Referential to Compass
Location as shown below. Click OK.
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Mew manikin

b arikin | Optiohal |

&5 Population: |American
M odel: Whiole Body

Referential: | Left foot

KKK

o 0Ok I W Cancel

The manikin is created with its referential (left foot) set to the
compass location.
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Creating a Forearm/Hand Model

7o) This task describes how to create a forearm model with fully-articulated
[
hand.

- 1. From the Insert menu, select New Manikin.

Dhject

'i:k Mew Componenk

2
'l-

Mew Produck
Mew COM Component

i

fok | Mew Part

@; Existing Component. ..

E:i Docurnent Template Creation. .,
ﬁ Coincidence Conskraint, .,

(P Contact Constraint. ..

é;. Fix Conskraint. ..

(af;:f Fix On Constraint. ..

%ﬁﬁ Atkach/Detach

#'I' Mew Manikin, ..

@ Products and Resources Cakalog Browser, .,

OR

Select the Manikin Creation button #'i' in the Manikin Tools

toolbar.
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2. The New manikin dialog box appears.

Mew manikin K Ed
b arikin | Optional |
@ Father product: | Iegst= =iy
'i' b arikin name: |Manikin1

Gender: EET j
Percentile: alll E

@ 0K | @ Cancel

3. Select the Father product and the Manikin name. Accept the
defaults in the Gender, Population, and Percentile fields.

For Model: Select Right Forearm or Left Forearm.

Hew manikin 7|

b arikin | Optional |

Armerncan j
Model  [whale Bady |
Feferential: | */hole Body

- | Right Forearm
2 [ ] Set Refq

@ 0K | & Cancel
o

Select the OK button.

The selected forearm/hand model appears.
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Once the forearm/hand model is created, position it with the
compass in the same manner that you position a manikin. It is also
possible to:

. use the Posture Editor on the forearm

. Uuse the Forward Kinematics command = ; on the hand,

0.

fingers, and thumb

. paste local postures from a library
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Some functions may not be used with the forearm/hand model.
These are: the Vision function % the Inverse Kinematics

o

functions , the Reach Mode &a , the Constraint function
.ﬁﬁ .ﬁﬁ @2

FI and all commands in the Human Activities workbench.

oc_|

Error

[Fevalid lrput.
The farearm cannat be used with this command.
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Changing Manikin Display Attributes

|
rln

Y

-

This task describes how to set and edit manikin display attributes.

In the toolbar, select the Display Attributes icon @ and in the 3D

view or the specification tree, select a manikin. The Display Attributes
dialog box appears displaying the following choices:

Rendering
Segments

. Ellipses
Surfaces

. Resolution

Vision
Line of sight

. Peripheral cone

. Central cone

Cone type

Others
. Center of gravity
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bisplay (aniint) __Ed|
—Rendeting
] Segments
[ Ellipses

Surfaces

32

Resalution: — |I

— Wision
[ Line of sight
[ ] Peripheral cone

[ ] Central cone

Cone bvpe  [gar j
— Qthers
[ ] Center of gravity

.

. To change the manikin display, select the appropriate toggle
button.

. Various display types can be selected at the same time.

Rendering

Segments
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Ellipses
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Surfaces
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Resolution

Resolution represents the number of points taken on each ellipse to
draw the surfaces at manikin creation. The default value of this
parameter is 32 but it can vary from 4 to 128.

Low resolution:
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High resolution:
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Vision

Line of sight

The line of sight is designed to facilitate the manipulation of the
manikin’'s vision. The blue line can be selected as any other segment
of the manikin. For instance, it can be manipulated with the Forward
Kinematics =.5 command.

)

Peripheral cone
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Central cone

Cone type
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In the drop-down menu, the default type is Flat. Choose from:

Flat |

Spherical
Boundings
Bounded cone

Others

Center of gravity

The center of gravity cannot be manipulated. However, the center of
gravity's position automatically updates when any segment is
manipulated.

L
e



Human Builder Version 5 Release 13

User Tasks

These are the tasks that a user performs using Human Builder:

Using Forward Kinematics
Assigning Descriptions (Memos)
Using the Copy/Paste Function
Using the Inverse Kinematics Modes
Applying Standard Poses
Making the Manikin Stand
Positioning the Manikin with the Compass
Using the Posture Editor
Using the Reset, Mirror Copy, and Swap Functions
Accessing the Graphical Properties of Segments
Accessing Other Vision Options
Using Posture Undo/Redo
Retrieving Center of Gravity Coordinates
Redefining the Manikin Referential
Using Global Collision Detection
Using the Place Mode
Manikin Save/Update/Reload Enhancements
Using the Vision Function
Interactive Positioning with the Reach Mode
Redefining the Offset for Inverse Kinematics
Attaching an Object to a Manikin Segment
Using Manikin Constraint Commands
Inverse Kinematics Behaviors
Using the Reach Envelope
Using Manikin Simulation Commands
Manikin Catalog Management
Manikin Workspace Analysis
How to Do a Safe Save in ENOVIA LCA from CATIA V5

Page 32
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Using Forward Kinematics

This task describes how to control the manikin's movements using
forward kinematics with the available manipulators as well as the
Undo/Redo command.

1. In the toolbar, select the Forward Kinematics icon ﬁ’“ )

Note that this icon must be unselected by clicking on it again in
order to access another function.

2. Select the manikin's part that you wish to move by clicking it with
the left mouse button. Two arrows appear: one indicates the
direction of the motion and the other indicates the rotation axis for
the active degree of freedom.
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3. With the left mouse button, drag the selected segment so that the
mouse cursor follows the arrow. The chosen segment will move.

By default, the movement exerted will be done according to DOF1
(Degree of Freedom 1), which is either flexion or extension
depending on the direction of rotation.
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4. If you wish to change the active degree of freedom, click the right
mouse button in order to activate the contextual menu. Choose, the

desired DOF.

LCenter Graph
Reframe On

Properties

Other Selection. ..

IF DOF 1 [flexionextension)
DOF 2 [abductionadduction]

DOF 3 [medial rotationdateral rotation)

FRezet

It is often easier to move a segment when the direction of the
viewpoint is parallel to the rotation axis.

As in the image below, the best viewpoint to move the
flexion/extension DOF is from a side view.
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As in the image below, the best viewpoint to move the
adduction/abduction DOF is from a front view.
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The Quick View toolbar can be very helpful when using the forward
kinematics command; manikins can be seen from many viewpoints.
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5. To reset the selected segment, click the right mouse button to
activate the contextual menu. Then, choose Reset.

LCenter Graph
Reframe On

Properties

Other Selecton. ..

IF DOF 1 [Hexion/extension)
DOE 2 [abduchionadduchion]

DOF 3 [medial rotationdateral motation)

To reset the whole posture, select the Body node in the specification
tree.

With a right mouse click, activate the contextual menu on that same
segment and choose Reset.
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Hroduct]
f

= M.Lrllklllihﬂdrllkllt 1)

i| Anthropometry

The manikin will take the default (standing) posture.
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le

- l'ui-_lrnl-rln (Manikin.1)

i Anthropometry

"ul' IS0
|I| ] Constraints

Applications

Using Undo/Redo

The Undo command reverses (cancels) the last segment manipulation.
Click the Undo icon £ in the main menu toolbar to execute the Undo

command.

An Undo operation can also be undone. For example, you can restore
the last posture applied to a segment with successive calls to the Undo

(%1 command.
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The images below illustrate the undo operation on a posture applied
using the forward kinematics command.

Initial posture Forward kinematics
applied

First Undo applied Second Undo
applied
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The Redo command repeats the last cancelled action. Click the
Redo icon & in the main menu toolbar to execute the Redo

command.

A Redo operation can also be undone. For example, you can restore

the last posture applied to a segment with successive calls to the
Undo £ command.

Position after Undo Position after first Position after
applied Redo applied second Redo
applied
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Assigning Descriptions (Memos)

This task describes how to create a memo that will be assigned to the
manikin.

The Human Measurements Editor enables you to add descriptions of
the manikin's anthropometry or of an anthropometric variable. This is a
convenient way for you to keep a history on the variables and to
determine where, when, and why they have been modified.

1. In the toolbar, select the Memo icon. ﬁ

2. Select the manikin you want to assign a description to. The
description window will appear. Write the description in the window
and click OK. To retrieve the note, click the Memo button again.

If the description window remains displayed, select a different

manikin. The contents of the window will be updated to display the
description (if any) assigned to that manikin.

Bob - Description M=] E3

@ 0K | & Cancel

3. Descriptions can also be created for the vision, the anthropometry,
or the posture of the manikin using the Memo command. Select the
appropriate node in the specification tree (Manikin, Anthropometry,
Vision, or Body) and the corresponding description will appear in the
text field.
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Using the Copy/Paste Function

This task describes the Copy/Paste function used with manikin parts.

In the specification tree, select a manikin. Click the right mouse button
to activate the contextual menu. Select Copy.

Select a product or another manikin. From the contextual menu, select
Paste.

The parameters of the first manikin are copied onto the second
manikin, or a new manikin is created and placed under the selected
product, as shown in the image below.
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Using the Inverse Kinematics Modes

This task describes how to move the manikin's segments using the inverse
kinematic commands in the Manikin Posture toolbar:

% Inverse Kinematics (1K) Worker Frame Mode

% Inverse Kinematics (1K) Segment Frame Mode

This task also describes how to use a 3D mouse to manipulate manikins while
in IK mode. The 3D mouse does not replace the regular mouse and keyboard
but is used as an additional tool. For more information on how to use a 3D
mouse with V5 products, please see "Moving Objects Using the 3D Mouse" in
the Infrastructure User Guide.

IK Worker Frame mode
This mode behaves in the same manner except the compass is oriented in the

worker (global) frame.

IK Segment Frame mode

In this mode, any segment selection made in the 3D environment will
automatically snap the compass to the associated segment IK control point.
The compass is oriented in the segment frame.
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= IK Worker Frame mode

1. Click on the IK Worker Frame Mode icon. &%

2. Click on a manikin segment. The compass will snap to the selected
segment's control point.

These seven control points are:

Line of Sight (if displayed) Neck

Pelvis (root)
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Right Hand Left Hand

Right Foot Left Foot

3. On the compass, select the axis corresponding to the direction of the
desired movement and start dragging. The controlled point will follow the
compass movements.
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4. The compass can be locked to stay in the plane you are working on. Use
the compass contextual menu (click the compass with the right mouse
button) and select Lock Privileged Plane Orientation Parallel to
Screen.

Lock Current Orientation

Lock Privileged Plane Orientation Parallel to Screen

take 0% the Privileged Flane
b ake ' the Privileged Plane
Make "Wl the Privileged Plane
Make Frivileged Plane Mozt Visible

Snap Automatizally bo Selected Object

Edt...

“ Ik Segment Frame mode

This commands orients the compass in the segment frame. Compare how the
compass orientation differs from that in the IK Worker Frame Mode, for
example:

IK Segment Frame mode IK Worker Frame mode



Human Builder Version 5 Release 13

5. When finished, drag the compass back to the empty space or select View-
>Reset Compass from the main menu.
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Using the 3D mouse for IK mode

The 3D mouse, supported by V5, is a new method for moving the manikin in
IK mode.

IK Worker Frame mode

The manikin coordinate system is used as the reference when using the 3D
mouse to manipulate the compass in this mode. The spatial representation
appears as if the user is standing behind the manikin, placing his hand on the
top of the manikin's hand, foot, etc. When you push the 3D mouse button
forward, the selected segment (foot, hand, head, etc.) will move forward.
Moving the mouse upward produces an elevation, etc.

All rotations are blocked in IK Worker Frame mode.
IK Segment Frame mode

In this mode, the 3D mouse is used to produce rotations of any segment. The
spatial representation appears as if the user is standing behind the manikin,
placing his hand in the same orientation as the manikin's hand, foot, head,
etc.
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£l
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Applying Standard Poses

This task describes how to easily apply standard poses to a manikin
without using the compass.

This feature is particularly intended for positioning the spine as a whole
in order to apply squatting, stooping, twisting, leaning, and adjusted
elbow postures.

. Use the Restore Posture button & | in each tab of the Standard

Pose dialog box to return the manikin to the posture it had before
entering the tab.

. Edit manikin posture by typing in the desired value or by using the
spinner arrows. Press the Enter key. In both cases, the posture is
updated automatically. You can also change the step value of the
spinners by right-clicking the spinner arrows; the contextual menu
appears as follows:

Change step 1mm
Meazure... HEW One
&dd Range. ..

. Use the Constraints check boxes to "freeze" the positions of the
hands and the direction of vision while the rest of the manikin is
moving. This option cannot be used in the Hand Grasp and the
Adjust Elbow tabs.
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. The Display function contains the Animate Viewpoint option. This
option zooms on the manikin and changes the viewpoint in order to
provide the best possible view of the working posture.

Standard Pose E4d

b anikin: |h-1 anikind

Sit | S quat | Shoop I Twist | Leag lIL

— Tranzlation

< [437 B5 7mm =

& [437 7rm =

— Digplay

[ ] &nimate Viewpaint

— Congztraints

[ ] Keep eye direction

[] Keep hand(z) position/orientation

- Select the Standard Pose icon %51 and then select the manikin in the

scene or from the specification tree. The Standard Pose dialog box
appears.
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Standard Pose Ed

b anikin: b arikind
Sit | Squat | Stoop | Twigt | Lea(: 1|Ir

— Tranzlation
4= (437 . BR Y mm E
2]
& [4377mm =
— Digplay

L] Animate Wiewpoint

— LConstraints
[ ] Keep eye direction
[ ] Keep hand[z) position/orientation | Left j

Cloze

The standard poses are:
. Sit

. Squat

. Stoop

. Twist

. Lean

. HandGrasp

« Adjust Elbow
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Sit

This tab includes two editors to quickly set the height and depth of the
sitting posture.

Standard Pose E4
b anikin: |M anikinl

Sit | Squat | Stoop I Twaizt I Leaa lIL

— Tranzlation
== (437 BR Y mm E
o
s [437 From =
— Dizplay

4 Animate Viewpaint

— Conztraints

[ ] Keep eye direction
[ ] Keep hand(z) position/arientation | Left j

. Cloze I

Sguat

This tab includes an editor to quickly set the height of the squatting
posture.
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Standard Pose Ed

M anikin: |h-1 anikin
Sit | Squat | Stoop | Tzt | Lea(: 1|h

Sqguatting
|7@ [723mm il

— Digplay

d Animate Viewpoint

— Consztraints

[ ] Keep eye direction

[ ] Keep hand(z) position/arientation

-

Stoop

This tab includes an editor, a pelvis option, and a trunk option.

Pelvis: The manikin's trunk can be bent with pelvic rotation; the pelvis
will rotate around the hips. Both pelvis and trunk rotation can be
performed independently of each other but cannot be used together.
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Standard Pose

b arikin: ||3 ah

Sit | S quiat | Shoop | Twist | Lea:: lIL

— Stooping

B o =k
— Rotation

@ Pelviz

() Trunk |'whale Spine j

Caonstraints

[ ] Keep eye direction
[ ] Keep hand(z) position/arientation | Left j

Close I

Trunk: The manikin's spine can be manipulated as a whole or as
sections. You can choose which section of the spine (whole spine,

lumbar section, or thoracic section) to flex/extend (sagittal plane) in
forward kinematics (DOF 1).
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Standard Pose E4d
Marikir: b arikind

Sit | S quat | Stoop | Twist I Leaa lIL

— Stooping

P |
— Rotation

() Pelvis

@ Tunk |'whale Spine j

Lumbar 5ection
Tharacic: Section

A Animate Yiewpoint

— Dizplay

— Consztraints

[ ] Keep eye direction
[ ] Keep hand(z) positiondarientation | Left j

Cloze I

Whole Spine Thoracic Section  Lumbar Section
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This tab includes an editor to quickly move the whole spine in forward
kinematics (DOF 3, i.e., left/right rotation).

Standard Pose

tanikin: M anikin

Sit | S quiat | Shoop | Trigt | Leag lIL

ti

Torsion
|é> [37deg =

— Dizplay

4 Animate Yiewpaint

— Conztraints

[ ] Keep eye direction

[ ] Keep hand(z) positiondarientation | Left j

Lean

This tab includes an editor to quickly flex the whole spine laterally in
forward kinematics (DOF 2, i.e., lateral flexion).
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Standard Pose

tanikin: M anikin

3

T orsione
|1ﬁ;|4ndeg =

— Dizplay

4 Animate Yiewpaint

— Constraints
[ ] Keep eve direction
[ ] Keep hand(z) positiondarientation | Left j

Hand Grasp

Three types of hand grasps are included in this option: cylindrical
grasp, spherical grasp, and pinch grasp. The grasps can be done with
the left or right hands independently, or with both hands together. Use
the editor to loosen or tighten the grasp.
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;i - This option can be used with the forearm model.

. Constraints are not available in this tab.

Standard Pose

b arikin: b arikind
Twist | Lean | Hand Grazp |.&diu3ti 1| 3

— [arazping
@lﬂdeg E‘ il

— Type Hand

(_1 Cylindrical Grazp || Left Hand
W Spherical Grazp |2 Right Hand
() Pinch Grazp ¥ Both Hands

Dizplay
|; Apimate Yigwpoint

Cylindrical Grasp Spherical Grasp Pinch Grasp
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This tab includes an editor to quickly adjust the elevation, up or down,
of the right or left elbow. This is used to adjust the elbow while keeping

the selected hand and shoulder at a fixed position.

Standard Pose

 anikir: |M anikinl

Lean I Hand Grazp | Adjuzt Elbow | 1|p

— Elewation

Ulﬁ#deg E

— A

i) Left & ¥ Right Amn

— Meszage

il

Drizplay
[] animate Yiewpoint
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Making the Manikin Stand

This task describes how to make the entire manikin stand and how to
reset the manikin's orientation in space.

Stand

Select the Manikin node in the specification tree, right-click the mouse
to activate the contextual menu, and choose Posture-=Stand..

‘L":‘ Part1 [Part1.1] Center laraph

~53 Cylindre (Cylindre. 1 [T Ry gt

Applications @ Hide/S how

Chrl+=
Chl+C
Chrl+

FPazte Special...

Delete Drel

Manikinl object

Fozture

This function causes the manikin to replace itself to a standing position
in accordance with its current referential.

For example, if the right foot is the manikin referential origin, applying
the standing posture will leave the feet at the same position.
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Before After

Pelvis reset

To reset the manikin's orientation only, select the pelvis (phantom)
segment on the manikin's 3D representation (see images below). Right-
click the mouse to activate the contextual menu and choose Posture-

>Reset.
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Center Graph
Reframe On
- [&] Hide/shaw
. Froperties
Other Selection...
Chrl
Chrl+C
Chrl+

Fagte Special...

[Delete

Phantom object

Fosture

The function will only reset the orientation while keeping the legs in
their current position. This functionality is very similar to the reset
action of the Stoop tab (Standard Pose command).

Before After
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Positioning the Manikin with the
Compass

1~ This task describes how to move the manikin around the scene.

1. In the specification tree, activate the manikin's father product by

- double-clicking on it.
2. Select the compass and drag in on the manikin you wish to move.
A Note that the snap is successful only if the compass turns green.

3. Select a plane on the compass and drag it or rotate it. The whole
manikin will follow the move.
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It is also possible to snap the compass on manikin surfaces. First,
select the segment on which you want to snap the compass. Then
grab the compass and place it on the segment highlighted; the
compass will sap to the segment's surfaces (see images below).
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Using the Posture Editor

1~ This task describes the functions of the Posture Editor and how to use
them to move manikin segments.

The Posture Editor is a tool used to move manikin segments in forward
kinematics. The segments or degrees of freedom (DOF) are moved one
step at a time. This tool allows you to give a precise value to each
degree of freedom of every joint.

The manikin's structure consists of 68 articulated joints with 6 coupled
joints (range of motion can depend on the position of a neighbor joint).

- Select the Posture Editor icon. 4 The Posture Editor dialog box is
]

displayed on the screen when the manikin is selected.
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Posture Editor |

td anikir: |E ab

Segments

Ankle

A

Clasicular

Farearm

Head Center of Gravity
Leq

Line of zight |
Meck

Thigh

hd
Fart; | Other j Side: Left J

|' Deqres of Freedomn

DOFO Fl
=

| »

1

4

—Walue

TI % |0deg

b atior: Flexion j

Heset Al I [] Enable Coupling
— Dizplay

-

[ &ngular Limitations

[ Animate Yiewpoint

Predefined Postures
|[5tar‘u:| -

Cloze

The Posture Editor dialog box is divided into five sections:

The Degrees of Freedom can be modified either through the Value
section or through their graphical representations.

Segments

Displayed below the manikin name is a list of human body segments
corresponding to the selection made in the Part menu. Click on the
name of the segment in the list to select it.
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Segments

Ankle
Arm
Clavicular

Head Center of Gravity
Leq

Line of zight
Meck,

Thigh

Fart; | Other j

1

Side: Left

4

El
[

|' Deqgree of Freedomn
[

lexiondextenszion

—Walue
1]

Jl =
M ation:
Feset Al |

Odeg

flexion
[ ] Enable Coupling

[
=
[

— Dizplay
[ ] &ngular Limitations

[ ] Animate Viewpoint

Predefined Postures
|[5tar‘u:|

| 4

Cloze

Part:

The Part options menu allows you to choose the category of body
segments to edit on the manikin The three categories listed are:

1. Hand:

Edit the segments of the hand including the center of prehension.

2. Spine:

Edit the segments making up the spinal column of the manikin.

3. Other:

Edit all articulated segments excluding hand and spine segments.
Other is the default option when the dialog box opens.
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|F'art: Other j

De
I

Side:

When you edit certain segments such as the arm, you can choose
which side you want to work with: Left or Right.

Left is the default option when the dialog box opens.

Side: | Right =
—— Left

Degree of Freedom

From the Degree of Freedom list, you can choose from three types of
DOFs:

. flexion/extension
. abduction/adduction

. Mmedial rotation/lateral rotation

The default when the dialog box opens is flexion/extension.
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Posture Editor |
td aikir: |E ab
Segments
Bnkle -
A —

Clavicular

Head Center of Gravity
Leq
Line of zight |
Meck,

Thigh

hd
Fart; | Other j Side: Left J

Deqgree of Free::ln:un'|_I

1

4

Hexion/extenszion

—Walue

=
TI = |Odeq |ﬁ
[

b atior: flexion

Reszet Al I [ ] Enable Coupling
— Dizplay

[ ] &ngular Limitations
[ ] Animate Viewpoint

|’ Predefined Postures
[5

tand |
Cloze
-
F A segment can have up to three DOFs. Examples of possible segment
DOFs are:

. The forearm has two DOFs:
o flexion/extension

o pronation/supination
. The arm has three DOFs

o flexion/extension

n abduction/adduction

o medial rotation/lateral rotation
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Each of the DOF types, flexion/extension, abduction/adduction, and
medial rotation/lateral rotation, also have specific movement types.

These are:
DOF Movement Type AXIS
flexion dorsiflexion
i i transversal
extension hyperextension
abduction eversion, ulnar deviation,
elevation
adduction sagittal
inversion, radial deviation,
depression
medial supination
rotation
pronation coronal
lateral
rotation
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Comonal ance

Value

Use the Value functionality to assign a precise posture to a segment.
The value of the DOF is presented in angle and in percentage of the
total range of motion (%0).
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Posture Editor |

td aikir: |E ab

Segments

Ankle -
A —
Clavicular

Head Center of Gravity

Leq

Line of zight |
Meck,

1

Thigh hd
Fart; | Other j Side: Left J

|' Deqgree of Freedomn
[

4

lexiondextenszion

[
F % [202Z5adeg =
[

b atior: flexion

Reszet Al I [ ] Enable Coupling
— Dizplay

[ ] &ngular Limitations

[ ] Animate Viewpoint

Predefined Postures
|[5tar‘u:|

| 4

Cloze

Value percentage slider

The percentage (%o) slider corresponds to the value in percentage of
the total range of motion for the selected DOF. This value can be edited
directly by sliding the cursor with the left mouse button.

Value spinner

This field allows you to enter a specific value in degrees using the
keyboard. You can increment or decrement to segment rotation one
unit at a time using the small arrows at the right end of this field. You
can also change the step by using the spinner's contextual menu.
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—Walue | ‘
- « R =
) _ Change step 1deqg
td atior; flexion
Fiesat Al ,I [] Enable Coup et DE =
r Drizplany Add Range...
Motion

The motion field corresponds to the direction of movement, O degrees
being the neutral point.

b otion: I flexion j

TR

Lt

extension

Coupling:

The range of motion (flexibility, functional limitation) for six pairs of
segments on the manikin can be coupled, i.e., conditional to the
position of another joint. These segments are: the claviculars, the
arms, the forearms, the thighs, the legs, and the ankles.

Coupling modifies the range of motion of these segments only. It has
no effect on any relationship that may exist between other body
segments.

By default, coupling is inactive.

Display

The Display function has two options: Angular Limitations and Animate
Viewpoint.
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Posture Editor |

td aikir: |E ab

Segments

Ankle -
A —
Clavicular

Head Center of Gravity

Leq

Line of zight |
Meck,

1

Thigh hd
Fart; | Other j Side: Left J

|' Deqgree of Freedomn
[

4

lexiondextenszion

=
—Walue
G
[

b atior: I flexion

Reszet Al [ ] Enable Coupling
Drizplay

[ ] &ngular Limitations

[ ] Animate Viewpoint

|’ Predefined Postures
[5

tand =

Cloze

e

Angular Limitations (chart)

This check button displays or hides the graphical representation of the
angular limitations for each degree of freedom.

Two arrows limit this range of motion, which is set by default at the
50th percentile of the population.

. The green arrow shows the upper limit
. The yellow arrow shows the lower limit

. The blue arrow represents the segment's current position
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Elden (50.0%

DdEg

Animate Viewpoint

This option zooms on the selected segment and changes the viewpoint
in order to provide the best possible view for that degree of freedom.
This improves the range of motion chart display and as well as the
capability to better manipulate the blue arrow.
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60deq (50.0%)

Predefined Postures

Use the Predefined Postures functionality to assign a predefined
posture to the worker. From the Predefined Postures list, choose from

the six available postures.
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Posture Editor |

[ ETTATS |E ab

Segments

Ankle

A

Clasicular

Farearm

Head Center of Gravity
Leq

Line of zight

Meck

Thigh

Part: | Other j Side: Left
|' Deqgres of Freedom

DOFO Fl

—Walue
1]

Jl % |0deg E
M ation: Flexion j

Heset Al I [] Enable Coupling
— Dizplay

| »

Lele |

[ &ngular Limitations
[ Animate Yiewpoint

Predefined Postures

Stand

| 4

t5tand :
Sit _|
Reach

Estended Reach

Span
K.neel

Use the Predefined Postures functionality to assign a predefined

posture to the manikin. From the Predefined Postures list, choose from
the six available postures.

Stand
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Sit
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You can also select the manikin node in the specification tree. Right-
click the mouse to activate the contextual menu and choose Posture-
>Sit.

.!Ih-ﬂtil Part1 [FIEITH 1 | EEHtE:r ErEll:lh
'ﬂiﬁ Cylindre [Cylindre. Eeframe On

A pplications Hide/S hiow

Cbrl4
Ctrl+C
Chrl+4

Faste Special...

Delete Del

Marikinl object

Fosture
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Reach
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Span
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Kneel
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Using the Reset, Mirror Copy, and
Swap Functions

ri~.  These tasks describe posture functionality:

Global Posture Reset
Global Posture Swap
Local Posture Reset
Local Posture Mirror Copy
Local Posture Swap
Vision Posture Reset
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Global Posture Reset

- To reset the entire posture, select the Body node in the specification tree.
Right-click the mouse to activate the contextual menu and choose Posture-
>Reset.

Center Graph

Reframe On

[Chrl
Chrl+C
Chrl+

Faste Special ..

elete [el

M anikinl object

Posture

This function allows the body of the manikin (each body joint except the lines
sight) to go back to its default state. This does not mean that the body will
replace itself in a standing position. When doing a reset, the manikin's
orientation will not change.

Before posture reset After posture reset
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- For information on how to reset the orientation of the manikin, please refer to
Making the Manikin Stand.
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Global Posture Swap

To swap the entire posture, select the Body node in the specification
tree. Right-click the mouse to activate the contextual menu and
choose Posture-=Swap.

b anikin [Manikind ]

J:'F' Anthropometmy

Center Graph

IEi0f
L]Z Cons Reframe On

3 Pyt [F Hide/Sham
5 Cylindre

A pplications

[Ckrl+
Chl+C
Chrl+vf

Faste Speciall..

[Delete [rel

Manikin object

Fozture

The software swaps the posture by copying the posture of individual
segments to the opposite side and vice versa. For instance, if the
manikin is crossing its left leg before the swap, it will be crossing its
right knee after the swap.
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Local Posture Reset

It is also possible to reset the posture of an individual segment.
Select the segment to reset, activate the contextual menu with the
right mouse button, and choose Posture-=Reset.

Only the posture of the selected segment or segments will be reset.

Center araph

Refrarme On

1= HidedShow
[ Froperties

Other Selection...
Chrl+
Chrl+C
Chrl+f

Faste Special...

[elete

Left &rm object

Fosture
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Local Posture Mirror Copy

To apply the mirror copy functionality to a limited set of segments,
click on the desired segments to select them, then right click the
mouse to activate the contextual menu. Choose Posture-=Mirror

Copy.

The mirror copy functionality copies the selected posture onto the
equivalent segment on the opposite side of the manikin. For instance,
it copies the posture from the left arm to the right arm. This helps in
creating symmetrical postures.

Center Graph

Reframe On

' 12| Hide/Show
| Froperties

Other Selection...
Chrl
Chrl+C
Chrl+

Faste Special...

[elete

Left Arm object

Fosture




I —
Swap

& Please note that the mirror copy functionality can only be applied to
segments that have an equivalent segment on the other side of the
manikin. Therefore, no mirror copy is possible on the neck segment
since there is no right or left neck.
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Local Posture Swap

- To swap a local posture, select the desired segments, right-click the
mouse to activate the contextual menu, and choose Posture-
=>Swap.

The manikin swaps the posture of the selected segments with the
equivalent segments on the other side. For instance, the left arm
takes the posture of the right arm, and vice versa.

Center Graph

Reframe On

= | Hide/Show
Froperties

Other Selection...
Chrl+
Chrl+C
Chrl+f

Faste Special...

Lrelete

Left Arm object
Pozture Beszet

Mirrar Copy
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Vision Posture Reset

- You can reset the position of the lines of site from:

. The vision node of the specification tree. To do this, right-click and
select Posture->Reset.

':‘E Froducti

danikin (M anikind ]

t B 1y

Lo

L1 Canz EEI"I'IE:[ Gfaph
L

L
%

Part] [P Reframe On

ta Culindre Hide/ S b

L"I:I"I:Il:llil:!Eltil:lr'I!E: 2

Crl+
Chrl+C
Chrl+

Faste Special ..

[Delete Crel

Yizion object

. One of the lines of sight. To do this, right-click and select Posture-
>Reset.
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& mthropometny

" Bod i

J": v Wizion

Left line af zight

Right line of sight Center Graph
]: Constraints Beframe On
" Part] [Part1.1]
=43 Culindre [Cylindre. 1]

Hide/Shaw

& pplications
Chrl+

Ctrl+C
Chrl+4

Fagte Special ..

[Delete Crel

Central line of zight object

Fiosture

. The manikin line of sight. To do this, right-click and select Posture-
>Reset.
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Center Graph
Reframe On

== | Hide/Show
Froperties

Other Selection...

Chrl+
Chrl+C
Chrl+

Faste Special ..

Delete Crel

Right ling of zight object

Fosture
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Accessing the Graphical Properties of
Segments

r~. The following tasks describe how to access the graphical properties of
segments as well as the following:

o
Changing the Color of a Segment
Changing the Properties of Ellipses
Changing the Properties of Segments
Changing the Transparency of the Surfaces
Accessing the Graphical Properties Toolbar
Whole Manikin Graphical Properties
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Changing the Color of a Segment

-~ You can change the color of a segment by using the contextual menu
or the edit menu.

Using the contextual menu

1. To change the color of a segment using the contextual menu, right-
click the mouse on the desired segment to activate the contextual
menu, and choose Properties.

Center Graph
Heframe On

Hide/Shaw

E&l| Properties

Other Selection...

Wt Ctrl+
Copy Crl+C
% Pazte Chrl+h

Faste Special...

[Delete Lrel

Left &rm object r

FPozture
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Using the Edit menu

1. To change the color of a segment using the Edit menu, from the
main menu select Edit-=Properties.

-

sl Siew  lnzert Toolz

) Undo Crl+2Z
IIJ RBepeat Chrl+

gﬁ Cut Chrl+

Copy Ctrl+C
% FPaste Chrl+f
Faste Special ..
[Delete Drel

ﬂ Search... Ctrl+F

Selection Setz...

Define Selection Set

Links...

ﬁ Froperties Alt+E nter

Compaonetts
Representations

Left A object

Page 107
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2. The Properties dialog box is displayed. Click on the Graphic tab and
go to the Fill section.

Properties K E3

Current zelection : ILeft A *

Fill
Calar Tranzparency

B

Linetype Thickness

&l

Linetype Thickness
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Symbaol

bare. . I
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3. Select a color and click Apply. The surface color of the selected
segment will change accordingly (see below).
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Changing the Properties of Ellipses

Use the Edges section of the Properties dialog box to choose or change
the color, line type and thickness of the selected ellipses.

El:lg-:
Colaor Linetype Thickneszs

| ] Al—

In the example below, the ellipses of the forearm have been changed
to dashed red lines; the ellipses of the hand to dashed yellow lines.
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Changing the Properties of Segments

- To change the properties of the segments themselves, choose a color
from the Lines and Curves section of the Properties dialog box.

Lines and Curve
Colar Linetype Thickness

I ;| A=

You can also change the color, line type, and thickness of the selected
segments. In the example below, the forearm segment color has been
changed to red.
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Changing the Transparency of the
Surfaces

To change the transparency of the surfaces, manipulate the
Transparency slider in the Fill section of the Properties dialog box.

Fill
Calor Tranzparency

| — ] 5

Moving the slider to a value greater than O (zero) activates the
transparency for the selected surfaces. The greater the value, the more
transparent the surface becomes. Transparency values range from O to

255.



Human Builder Version 5 Release 13 Page 113

Accessing the Graphical Properties

Toolbar

The graphical properties of segments can also be changed using the
Graphic Properties toolbar.

Activate the Graphic Properties toolbar by selecting View-=Toolbars-
=>Graphic Properties in the main menu toolbar.

Inzert  Toolr  Analpze  Window  Help

Lzl o=e " Standard

Commands List... " Enowledge
v e Lerih
' Geometry _ Warkbenches
v L =oh
" Specifications =3 v ‘wiorkbenc

Graphic Properties

Compass

The Graphic Properties toolbar (see below) can now be accessed. When
a segment is interactively selected, some portions of the Graphic
Properties toolbar are enabled. It is then possible to change the colors
of the surfaces and segments selected using this toolbar.

|iL|1EIEIE;j 0 -] |H|:|ne jl:l
1. Z. 3. 4. 5i 6.

1. Color: Displays and changes the color of the selected element.

2. Transparency value: Displays and changes the current
transparency value. A value of 100% indicates O (zero)
transparency.

3. Line thickness: Displays and changes the current line thickness.
When applied to a segment, only the line thickness of the segment
may be changed, not the ellipses.

4. Line type: Displays and changes the current line type of the
segment.
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Whole Manikin Graphical Properties

- It is also possible to access and change the graphical properties of the
manikin as a whole. To do this, select the Manikin node in the
specification tree and, from the main menu toolbar, choose Edit-

>Properties.

This will apply the chosen graphical properties to the entire manikin
and will override any properties set for individual segments.

L

u iy
S
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This procedure describes how to set and modify the color of manikin
peripheral cones and central cones.

In the main menu, select Tools-=0ptions.

Scroll down, if necessary and select Ergonomics Design & Analysis-
>Human Builder-=Display.

The image below shows the default colors for peripheral cones (red),
central cones (yellow), and the blind spot (blue). You may modify these
colors at any time i.e., for better visual contrast with the colors in your

particular workspace.
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—.Jf HUran Posture A

iaeneral | Display |
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I
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Using Posture Undo/Redo

The posture Undo/Redo feature allows you to reverse (cancel) the last
posture applied to the manikin.

Undo

Click the Undo icon V)| in the main menu toolbar to execute the Undo
command.

An Undo operation can also be undone. For example, you can restore the
last posture with successive calls to the Redo g command.

The images below show the state of the manikin after applying the Undo
command to a particular posture.

Initial position Posture applied Undo applied
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In the example above, the posture can be applied either by using the
forward kinematics command or by pasting an existing posture from a

catalog.

Redo

This command repeats the last cancelled action. Click the Redo icon & in
the main menu toolbar to execute the Redo command.

A redo operation can also be undone. For example, you can cancel the last
Redo command by invoking the Undo g5 command.

Posture after Undo Posture after Redo Posture after Undo
applied applied applied
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In the Human Builder product, the posture Undo/Redo function applies
to the following operations:

. Forward kinematics

. Posture reset (local or global)

. Posture mirror/copy

. Posture swap

. Applying a posture from a library
. IK mode

. Reach mode

. Place mode

. Standard pose
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Retrieving Center of Gravity Coordinates

oy This procedure describes how to retrieve a manikin's center of gravity coordinates.
|

- 1. Snap the compass on the manikin's center of gravity (COG).

2. Once the compass is snapped, double-click on the compass to activate the Compass
Manipulation dialog box. The dialog box displays the coordinates (X%, y, z) of the center of
gravity and allows manikin positioning according to the COG.

Fosition

Coordinates: &= |'291 9cm E " I22?34CI’I’I E = |1 1.389%m E Apply new pozition l
fngles; Fot s IDEIEQ E Fot " IDEIEQ E Fot = IDdEg E
|ncrement

Tranzlation R ataticn

Hn:urLl:lDI:m E - I + I Horll amiz: - I + I
' ar': [Ocm —§ |+ Angle; [Odeg B8 v art awis - |+
Z ar'w: [Ocm = [ | Zorwanis - | _+ |
Distance: |E|n:m ) I m I

Meazure distance... ] Measure angle... I
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Redefining the Manikin Referential

7o) This procedure describes how to change the referential of a manikin.

The referential is the point on the manikin that will remain fixed when a
global posture or an anthropometry is applied. For instance, if the
manikin is standing on a flat surface (the floor) and a sitting posture is
applied, the feet will remain on the ground.

- 1. In the specification tree, select a manikin. Click the right mouse
button to activate the contextual menu and choose Properties.

rocuct]

Center araph

Applications

Reframe On

= | HideShow

Chrl+
CueC [
Chrl+

Faste Special...

Delete Drel

Manikinl object

Fosture
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2. The Properties dialog box is displayed. Click the Manikin tab and
select the Referential sub-tab.

Properties E E3

Current selection : I Sergio ¥

Praduct I Resource | b anikin |

Drizplay | Attach | Referential | Lock | Anthropormetry |II‘€ qlp

Referential: Right foot j

Eve paoint
H-Paint
Left Foot

RBight foot

Laowest foat
Crotch

More... |
@ 0K J qﬂpply] Cloze J

3. Using the Referential combo, select the part of the body that will
become the new referential and click Apply. The changes are
saved.
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4. Click Close or OK to exit from the dialog box.

Example: In the example below, the left foot is the selected
referential. See what happens when applying a sitting posture.
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Using Global Collision Detection

-~ This procedure describes how to use global collision detection. This
command can be activated in the following manipulation modes:

Forward Kinematics

. the Posture Editor
Inverse Kinematics mode
Reach Mode

. Place mode

Standard Pose

I @ Collision Detection Off
In this state, collision detection is disabled.

@ Collision Detection On
In this state, collision detection is enabled and the elements
involved in the collision will be highlighted in the 3D viewer.

% Collision Detection Stop
In this state, collision detection is enabled, the elements
involved in the collision will be highlighted in the 3D viewer, an
audible beep may be heard (if set in Tools -> Options), and
manikin motion will stop.

Setting audible feedback

From the main menu, select Tools-=0Options-=DMU Fitting. Under
the DMU Manipulation tab, activate or de-activate Clash Feedback as
shown below.
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G0 —empatiom

%ﬂ; FParameterz and Measz

F,_:ﬁ Devices and Wirtual B
T—. Infrastructure

M echanical Design

— Shape

—  AEC Plant

— MC Manufacturing
I-' Drigital Mockup

—EE DU Space Analysis
— &3 DML Fitting

— %" DMU Plant & Ship Re
—&7 DMU Dptimizer
—rﬁ DU Tolerancing Rer
—ﬁ Froduct Function Opti

—:_E' Product Functional De

Equipment & Spstems

Reset... I

e
=

Clazh Feedback
I:[E]E [ ] Clazh Beep ‘

Automatic Inzert Configuration

K
0)1: @ On mousze releaze

() While mouse moving
Diztance |1 Ornri

Angle |5u:leg|

t anipulation Mode for Simulations and Tracks —

@ Mo clazh detection

(_1 Clash detection on
(_) Stop on collision

[ Autornatic insert

Shap Senzitivity
8 Fosttion [ Oram

Orientation] 2 0rnm

Fast Clazh Detection

%1 [ ] Uze Vozelization for collision detec
Wouel zize |5|-,-,|-,-,

[] “iew collision feedback

1. In the Samples directory, open the file

Manikin_and_Box.CATProduct.
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2. In the Manikin Simulation toolbar, select Collision Detection On.

Using the compass, move the manikin so that it collides with the
box.
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at the point of collision and the visual feedback is updated
correspondingly.
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4. Using the Posture Editor, flex the manikin's arm so that it collides
with the box.
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Using the Place Mode

rl~. This procedure describes how to use the Place Mode command. This
“¥" command uses a manikin's referential to snap it to user-defined
compass locations.

- 1. From the samples directory, open the Manikin_on_Floor.CATProduct
file. The manikin's referential was set at creation to Left Foot.

. /

2. Select the Place Mode icon ﬁﬁ in the Manikin Posture toolbar.

3. Place the compass at the desired location on the floor.
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4. Select the manikin in either the specification tree or 3D viewer. The
manikin is instantly snapped to the new location and placed in
accordance to its referential (left foot).

5. The manikin respects the position of the compass. Drag the
compass; the manikin will follow. Rotate the compass; the manikin
rotates.
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6. Re-define the manikin’'s referential and repeat steps 2 - 5 above.

;i Any further move of the compass will have an effect on the last
selected manikin.

. To de-activate Place Mode, click on the Place Mode icon a second
time.
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Manikin Save/Update/Reload
Enhancements

-~ This task describes the new storage management principles involving
manikins in the Human family of products.

Prior to V5R11, when saving a manikin created under its parent
product, the saving process contained at least two distinct operations:

. the document containing the manikin had to be saved;

. the document containing the parent product had to be saved.

Activating the Save Management command from the File menu would
help avoid the referencing problems, but the net result was always two
distinct documents on the user's disk.

[RI-E Edt  “iew  |nzett Toolr  Window

D Mew... Chrl+M

[~ Open... Chrl+0

Save Chil+5

Save b

Sawve ol

ve Managemnent. .

As of V5R11, these two documents will be merged into one. That is, a
manikin will be created in the same document as its father product,
thus avoiding file duplication in the saving process. Manikins created in
such a manner can further be imported into a new document, and most
importantly, manikins created with previous releases of the software
will import as well, without any particular required operation from the
user (no data migration needed). That way, there will be no duplication
of files on the user disk unless it is really necessary. It will no longer be
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possible to create each manikin in its distinct document, as was the
case prior to Release 11.

One implication of this new behavior is that each manikin created will
be local to its document, and copying a manikin from one CATProduct
document to another will require you to explicitly break the link with
the Copy/Paste Special command.

[l “Siew  Inzert Tool:  Window

470 Undo Select element Chrl+Z
@ Bepeat Chil+'

_ﬁ Cut Chil+

Copy Ctrl+C
[% Paste Chrl+vf
FPaste Special...

If you want to import an existing manikin, use the Insert Existing
Component command of the Product Structure workbench. Another
implication, of course, is that saving manikins will now become easier
because it will contain only one operation.

Toolz  Analvze  Window  He
[Dbjet

‘t.t Mew Cormponett

Mew Product

Mew EOM Cormpornert

EI-— E xisting Cornponent. .

Docurnent Ternplate Creation, .

Please note that when working with CATProcess documents, the
behavior of a manikin inserted as a resource will not change. That is,
the current highlight does not apply to manikins imported in a
CATProcess document. Also note that manikins created in previous
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releases of Human Builder (those in their standalone documents) will
continue to behave as such (they will not be merged with the document
they are imported in). Only new manikins created in R11 will have the

new behavior.



Human Builder Version 5 Release 13 Page 139

Using the Vision Function

rl~, This task describes the Vision function and how to set and edit manikin

* vision attributes. Using this function, you will see a scene through the
manikin's eyes, displayed in a separate window.
i Just like humans, a manikin can see its environment. Manikin vision

can be with both eyes or limited to only one eye. Even the blind spot is
simulated.

- 1. Select the Vision icon _ from the Manikin Tools toolbar and then

select a manikin OR double-click on the desired manikin's Vision
node to achieve the same results.

“ Start File  Edit  Miew  |nsert

Anthropornetry

Body
FiSion

Applications

The default vision window appears.

Binocular vision
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i No vision window will appear until the manikin is selected.

—

2. Right-click anywhere on the vision window. The vision menu
appears.

Export A
Edit

Cloze

Choose Edit from the following options:

Export As... to export the view as an image file

Edit to edit the manikin's vision with the Vision dialog
box
Close to close the vision window

3. The Vision dialog box for the selected manikin appears.

Use the check boxes to change the display appearance of the vision
window.

¥ision window display {(Manikin3) m |

Scale: |1 E [ 1 Hide title [ ] Central spot ¢ |

view modes... | ] Peripheral contour [ Blind spot
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4. Select the View modes button to access the Custom View Modes
dialog box.

Use the check boxes to further customize the vision window display.

Custom Yiew Modes E |

[ 1Edges points

o Shading

[ ] outlines

[ ] Hidden edges paints

] ovnaric hidden line remowal
[ ] Materials

[ ] Facet

] Transparent

W 0K ;

5. To access other vision properties, right-click the worker in the PPR
tree and select Properties.

The Properties dialog box appears.
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Properties ﬂ E |

Zurrent seleckion : IManikinS o

Praduck I Resaource | Manikin |

Tvpe
||7E=in|:n:ular j

Field OF Yiew | Distance | Window display |

Horizonkal monocular: 100deqg E t |
Horizontal ambinocular: 120deq E
YWertical kop: 35deq E
Yertical bokkom: 35deg E
Zentral: fdeg E
More, .. I
@ ok | Sapply |  close |
-

6. Select the Manikin-=Vision tab.

The Vision tab contains the Type field housing the vision type
dropdown menu. It also contains the Field of View tab, the Distance
tab, and the Window Display tab.

For more information, please read Changing Manikin Display Attributes
as well as:
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Type Field
Field of View Tab
Distance Tab
Window Display Tab

4 '.-!'".
e
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Type Field

7o) This page describes the Type functionality of the Vision tab. Just like

o . . - .
' humans, a worker can see its environment. Worker vision can be with
both eyes or limited to only one eye.

Properties E E

Current selection : IManiHnS j

Praduct | Resource | Manikin |

Display | iZoloring | Wision | Atkach | Referential ILD% 1| 4
Tvpe

Binocular - I

Binocular : :
Ambinocular indows display I
Monocular right

Monocular left

Skeren

T T T TR TV TaT I IEDIng

|i

Yertical kop: 35deq

Wertical bokkom: 35deg

Central: fdeq

[b] L] (D] (R [

More, .. I
@ 0K I q.i,a,pphal Close I
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The Type options menu allows you to choose between five different
representations of vision. The vision window displays each vision type
selected.

The five types of vision are:
. Binocular

. Ambinocular
. Right monocular
. Left monocular

. Stereo

Binocular

The manikin's vision, like human vision, is made up of several different
zones. One of these zones represents the vision of the two eyes.

Each eye has a field of view shaped like an ellipse. Binocular vision can
be interpreted as the zone defined by the intersection of the two
shapes that define the right and left monocular visions. It represents
the area you can see with both right and left eyes (clear zone).

Binocular vision

2y
$

Ambinocular

Ambinocular vision is defined as the zone represented by the union of
two shapes which define the right and left monocular visions. It
represents the entire field of vision that we can see with our eyes.
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Ambinocular vizion

Monocular Right

Right monocular vision represents the field of vision of the right eye
only.

M onocular Right wizion

Monocular Left

Left monocular vision represents the field of vision of the left eye only.

kMonocular Left wizion

Stereo

The vision of both left and right eyes in two distinct windows displayed
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side by side. Selecting the stereo type of vision activates both left and
right lines of sight.

M onocular Hight wision b onocular Left wizion
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Field of View Tab

r~.  This page describes the functionality within the Field of View tab of the
“" " Vision dialog box.

Bob - Vision |
Type: I Binocular j
vision || Field Of iew { Distance |
— Field OF Wiew
Horizontal monocular: 100deg E
Huonzontal ambinocular: 120deg E
Yertical hop: Fdeg E
Wertical bottom: “Fdeg H
Central: Tdeg E
Rezet I
Clogze
-
Use the Field of View functionality to assign values to the following
parameters:

. Horizontal monocular

. Horizontal ambinocular
. Vertical top

. Vertical bottom

. Central

The parameters are expressed in the units set in the environment.

Horizontal monocular:
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This parameter defines the horizontal field of view (XY plane) in
monocular mode. The default value of this angle is 100 degrees.

Horizontal ambinocular:

This parameter defines the horizontal field of view (XY plane) in
ambinocular mode. The default value of this angle is 120 degrees.

Vertical top:

This parameter defines the vertical field of view above the central spot
(XZ plane) in all vision modes. The default value of this angle is 35
degrees.

Vertical bottom:

This parameter defines the vertical field of view below the central spot
(XZ plane) in all vision modes. The default value of this angle is 35
degrees.

Central:

This parameter defines the field of view of the central vision (fovea).
Because this central vision is circular, it is characterized by only one
value. The default value is 6 degrees, the maximum value is 20
degrees, and the minimum value is 0.5 degrees.

The diagrams below illustrate the dimensions used by the parameters
of this section.



Human Builder

Mono-(AMB/2)

<« AMB/2

Version 5 Release 13

< > AMB/2 ——p]

.r".?/ i

.'I- n,

r \
O

) + A

!

N P

<4 Mono right

|£‘2*Mono )- AME

> € » Mono-(AMB/2)

Page 150



Human Builder Version 5 Release 13 Page 151

Distance Tab

7o) This page describes the Distance functionality of the Vision dialog box.
|

Bob - Vision |
Type: I Binocular j
Vision | Field OF View

— Digtance

Foncturm Proximur: 100mm E

Focus distance: 200mm E (] Infirite
Foncturn B ernoturn: 1 00000 H d |nfinite
Reset I

_Clese_|
o

The Distance section assigns the following parameters:
. Ponctum proximum
. Focus distance

. Ponctum remotum

These parameters correspond to the depth of the minimal and maximal
fields as well as the distance from the focal point.

The diagram below illustrates the dimensions used by the Distance
parameters.
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3

Ponctum

Proximum
4 »

Focus Distance
< =

Ponctum Remotum

Ponctum proximum

This parameter defines the minimum accommodation distance or depth
of vision. This value corresponds to the nearest point that can be seen
clearly. The default value is 10 centimeters.

Focus distance

The focus or focal distance corresponds to the length of the active line
of sight. The default value is 30 centimeters.

Ponctum remotum

This parameter defines the maximum accommodation distance of the
vision. It corresponds to the crystalline relax position for objects
located from a distance of five meters to infinite. The default value for
this parameter is set to infinite (the Infinite button is enabled).

L
e
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Window Display Tab

ri~.  This page describes the functionality within the Distance tab in the
*" Vision tab of the worker's Properties dialog box.

Window display |
Seale: [1 B8] (e tite [ central spot ¢ |

view modes... | [ Peripheral contour [ Elind spot

Use the following options to customize the vision window display of the
worker:

. Scale

. Hide title

. Peripheral contour
. Central spot

. Blind spot

Scale

Use the Scale field to decrease or increase the size of the Vision
window to a maximum of three (3) times its original size.

Hide title

This option hides or displays the title inscription on the opened vision
window.
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Vision Window without title:

Peripheral contour

This option prompts or cancels the window's colored zone display
bordering the field of vision. By default, the peripheral contour is not
displayed.

Vision window with peripheral contour:

Binocular vision (Manikin3)

Central spot

The central spot of vision corresponds to the focus location. It is the



Human Builder Version 5 Release 13 Page 155

end of the line sight. The Central spot button prompts or cancels the
display of the central point of vision; that central spot is represented
by a circle.

Vision window with central spot display:

Blind spot

The area of the human eye that is not covered with sensitive cells is
the point where the optic nerve is attached to the eye.

This field is represented by a blue point in the vision window. The blind
spot is only represented in monocular vision. The Blind spot button
prompts or cancels the display of the blind spot.

By default, the blind spot is not displayed.

Vision window with blind spot:
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Maonocular Right vision (Manikin3)

e



Interactive Positioning with the Reach
Mode

-~  This command provides you with a powerful positioning tool. It takes
advantage of the manikin's inverse kinematics capability to reach the
exact position only 4 a or the exact position plus the three

[£2]

orientations f in the 3D space.

You can select the segment of the manikin to perform the reach (also
known as the end effector), then activate the Reach Mode by selecting
either of the two Reach icons. The point to reach will be specified by
the position of the V5 compass. You then must snap the compass to
any existing geometry. As soon as the compass is released, the
selected segment automatically reaches the compass's position.

More about activating Reach functionality

The difference between the two is that the resolution is not made the
same way; otherwise, the functionality is the same.

& Reach (position only). The final orientation of the segment
[£3]

respects only the X,y,z direction of the compass.

f Reach (position & orientation). The final orientation of the

segment respects all three directions of the compass.
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- 1. From the main menu, select File-=0Open. Select the
Reach.CATProduct file from the samples directory.

File Selection K |

Loak in: I 4 zamples j El

. b, D‘l'-.T F'art

. Reach.CA i

. weldgun Di‘-.T F'art

File name: Reach.CATProduct Open I
Files of bwpe: LAl Files [=7] j Cancel |

[T Open az read-only

[ Show Preview

Open the file.
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e

2. Select a Reach Mode icon. ga ﬁ

3. Place the compass at the Reach location.
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4. Select the segment that must reach the location specified by the
compass. The selected segment should automatically reach that
point, as illustrated below.
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With Reach Mode still active, manipulate the compass to fine-tune
the posture.

5. Drag the compass away from its original location, the selected
segment will follow the motion of the compass. If the compass is
picked and placed at another location, the segment will try to reach
the new target.

6. Select another segment. This segment becomes the active segment
for the Reach and will follow the compass wherever it goes as long
as the command remains active.

7. If the Reach Mode is active, click Undo £ to make the manikin
resume the posture it had before Reach was applied.

8. To deactivate Reach Mode, select the Reach Mode icon a second
time.
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Segment Twins

This functionality is available only for the Reach 3 directions
command.

When the compass is snapped on a hand or foot in Reach Mode, an
image of the entire hand or foot in its current posture will follow the
compass. The image will stay there until the Reach mode is exited.




Human Builder Version 5 Release 13 Page 163

H‘.

Setting the Twin options

From the main menu, select Tools-=0Options-=Ergonomic Design &
Analysis-=Human Builder.

Twin (Reach & IK mode)
1 Calor Transparency
=T [

4 3D Reach Twin
I IE Twin

The number displayed at the compass location indicates the distance
between the target and the segment. It therefore measures the Reach
precision: a distance of O indicates a perfect Reach.

The Reach distance is also displayed on the status bar and is updated
continuously:

Reach eror margin; 0.483cm




Human Builder Version 5 Release 13 Page 164

T
"
r



Human Builder Version 5 Release 13 Page 165

Redefining the Offset for Inverse
Kinematics

The Offset command is used to redefine the behavior of the Reach
Mode. The Reach Mode's default behavior is to make the end point of the
selected segment or skin point reach the compass location. The Offset

command allows you to transfer that "end point" to another point in the 3D
space, which will then be used to perform inverse kinematics. An example of
this would be when the manikin must perform some inverse kinematics while
handling an object.

In redefining the offset, the compass may be also be snapped to manikin skin
points. Thus, the subsequent reach operation is resolved from the skin rather
than the central point of the segment.

. The Offset feature can be redefined for any segment or skin point of any
manikin

. The Offset feature is not available on the forearm model

Redefining the offset for a segment

The goal of this task is to transfer the end effector of the manikin's right
hand to the tip of the tool the manikin is holding. This is done so that when
the Reach Mode is applied to the right hand, the inverse kinematics will be
transferred to the tip of the tool. The tool will then do the reach on behalf of
the hand segment.

1. From the main menu, select File-=0Open. Select the Offset.CATProduct
file from the samples directory.
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File Selection E E3 |
Laak, in: I _ 4 samples j | ﬁl |

Offzet. CAT Product
Attach. CAT Product
Bob.CAT Product
box. CATFart
Reach. CATProduct
weldgun, CATPart

File name: Ifoset.E.-‘-‘nT Product Open

Files of type: &l Files [+ [ Cancel

[T Open as read-only

[~ Show Preview

Open the file.

2. Position the manikin with respect to the geometry that must be attached.

For this example, load the Attach library with the Load Library command

= and choose the Attach_sample posture. This places the manikin

e

posture so that it appears to be handling the tool with its right hand.
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3. Select the Attach/Detach icon gz and attach the weld gun to the

manikin's right hand.

4. Right-click the manikin's right hand. The contextual menu appears.
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Center Graph

Reframe On
Froperties

Other Selection...
S Cut Chl+
Copy Chrl+C
@ Faste Chrl+f

Fazte Special...

[Telete Crel

Selection Sets. .

Define Selection Set

= | Hide/Show

Fight Hand object Edit

Fosture Redefine Offset. .

5. Select Redefine Offset... from the Right Hand object sub-menu. The
Offset dialog box is displayed and the V5 compass automatically moves to
the hand location.
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Human Builder

Offzet
Segment: IManikinehHight Hand ]
— Offzet
A [TEZ3Emm s [omm 2w [l =
Rot. u: [ideg Rot. v [ilideg Rot. w: [ideg =
Reverze Direction I

—
6. Place the compass at the tip of the tool. This is the desired location for the
inverse kinematics.
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7. Click the Apply button. The offset is automatically calculated and the
results shown in the dialog box.

8. Click Close to validate the new offset. The offset is now transferred from
the hand to the tip of the tool.

Redefining the offset for a skin point

1. From the samples directory, open the OffsetSkin.CATProduct file.

2. Select the desired segment. For this example, select the forearm.
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3. Right-click on the forearm and select Redefine Offset... from the Right
Hand object sub-menu as you did in step 5, above.

4. With the left mouse button, select the segment again.

5. Using the red handle, drag the compass to the desired point on the skin
surface of the forearm.
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6. In the dialog box, click the Apply button. The offset is automatically
calculated and the results shown. Click Close to exit the dialog box.

e |

8MENt: | anikir \Left Foretm [
— Offzet
au - [13355mm AL FETTEIF 2w [142.05mm
Rat w |B4.4?3deg Rat, v |_1 57.175deg Riot. v |-21.52?deg
Rewverze Direction I
.

7. From the Manikin Posture toolbar, select the 2D Reach icon.

8. Using the red handle, move the compass to the top surface of the table.

d
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Click on the manikin's forearm. The forearm'’s offset point reaches the
compass point on the table.

-~ When editing the offset of any segment, the compass is automatically placed
at the current offset location. The default offset location is the end point of
the segment being edited.
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- To reset the offset back to its default value, open the Offset dialog box on the
segment and click the Reset button. Click Close to close the dialog box.

- The Reverse Direction button reverses the current orientation of the
compass. This feature is typically used when the geometry is manipulated in
design mode where the compass goes inside the geometry when snapped to
an object.
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Attaching an Object to a Manikin
Segment

r~, The attach function creates a one-way relationship between a manikin
segment and one or more objects in its environment. The attached
object becomes a slave to the segment. Once attached, this object will
move with the same matrix as its master segment.

This task is divided into three parts:

. Attaching an object to a manikin segment
. Checking existing attaches on a specific manikin

Detaching an object from a manikin segment

j 1 - [Itisimportant to note that the attach is a one-way relationship;
the object follows the segment, not the opposite. If the object is
moved (i.e., using the compass) after the attach is made, the
segment will not follow the object's motion.

When doing any attach, the compass may be snapped to manikin
skin points, not just the central point of a segment.

Refer to the status bar for information and instructional prompts.

Attaching an object to a manikin segment
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1. From the main menu, select File-=0Open. Select the
Attach.CATProduct file from the samples directory.

File Selection

HE|

Look jn: | _ 4 zamples ﬂ ﬁl

1 CAT Product
Bob.CAT Praduct
b, CATFart
Reach. CATProduct
weldgun. CATPart

File name: Attach. CAT Product dpen

Files of type: | All Files [*.%] j Cancel

[T Dpen az read-only

[T Show Preview

Open the file.




Human Builder Version 5 Release 13 Page 177

2. Position the manikin with respect to the geometry that must be
attached.

For this example, load the Attach library with the Load Library

command o and choose the Attach_sample posture. This places

the manikin posture so that it appears to be handling the tool with
its right hand.

3. Select the Attach/Detach icon. %‘ﬁ

4. Select the object to attach (in this case, the tool).

5. Select the manikin segment to which the geometry will be attached
(in this case, the manikin's right hand).

The Attach/Detach dialog box appears allowing you to confirm of
cancel the operation

Attachf/Detach Ed |

Object 'Part1. 1" will be attached to zegment 'Left Hand'
of marikin M anikind’.

R R Ear‘u:el]

6. Once the object is attached, it will follow the motion of its master
segment. Move the hand (master segment) using forward
kinematics and inverse kinematics. The tool will follow the hand's
motion. This is also the case when a posture is applied to the
manikin or if the manikin as a whole is moved within the 3D
environment.

Checking existing attaches on a specific
manikin
1. Access the Properties panel. To do this, right-click on the manikin

OR select the manikin, then select Edit-=Properties from the
main menu.
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2. The Properties panel appears. Go to the Manikin tab which is the
third tab of the panel.

Properties ilil

Current selection : IManikjnl ¥

Praduck | Resaurce | Manikin |

Display I Calaring | Atkach | Referential | Lok, |.ﬁ.nte lIL

SEQMENES [Right Hand |
ProduckliParks (Part3.1)

Detach I

More, .. I

@ oK \i.ﬂ.pplyl Close I

-
3. Select the Attach sub-tab to view attach management information.

A selection list displays the names of the attached geometry in a
segment-by-segment manner.

i An object may be attached to one segment at a time.
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i Several objects may be attached to a single segment.

Detaching an object from a manikin
segment

There are two ways to detach an object from a segment:
through the Properties panel

. with the Attach/Detach command

Detaching through the Properties Panel

1. Access the manikin Properties Panel. To do this, right-click on the
manikin OR select the manikin, then select Edit-=Properties from
the main menu.

2. The Properties panel appears. Go to the Manikin tab which is the
third tab of the panel.
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Properties 2=l

Current selection : IManikjnl x

Product | Resource | Manikin |

Display Zolaring | ftkach | Referential | Lock, |.ﬁ.nte qlp

Seaments |pight Hand |

Produckl\Part3 (Park3. 1
Product1ibaoite (hoite. 1)

Detach I

Mare. .. I

@ Ok 'ﬂ.ﬁ.pplyl Close I

3. Select the object to detach and press the Detach button. The
object is removed from the list.

4. Click the Apply button. The selected object is detached from the
manikin segment.

i The Apply button must be pressed for the selected object to be
~  detached.
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Detaching with the Attach/Detach command

1. Select the Attach icon. %‘ﬁ

2. Select the object to detach.

3. A message window appears offering three options: Attach to Other,
Detach Object, and Cancel.

Attach/Detach

Object 'Park3d. 1" iz already attached to segment 'Left Hand'
aof manikin 'Bob'.

‘ Attach To Other Dretach Object J - Cancel J

4. Select the Detach Object button. A message window appears
confirming the detach.

Meszage |

@ Object succeszsfully detached.

L
e
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Using Manikin Constraint Commands

ﬁl

The commands in the Manikin Constraints toolbar give you the
capability to constrain the manikin in its environment. With constraints,
the manikin can perform inverse kinematics (IK) to calculate the
necessary posture needed to reach multiple specific targets.

A constraint will always belong to one manikin. At any given time, the
list of constraints on a manikin will appear underneath that manikin in
the specification tree. Inactive constraints will also be listed.

At any time, you may update the active constraints at each modification
in the workspace (automatic update), or only update the active
constraints when needed (manual update).

By default, constraint update mode is set in the Manual mode and you
must select the Update icon @ in the Manikin Constraints toolbar

each time you want to update the active constraints and resolve the
inverse kinematics.

In Automatic mode, the inverse kinematics will react as soon as the
configuration of the environment changes; when the objects move, the
inverse kinematics updates in real time.

General options

As shown in the image below, you can change the update mode at any
time by selecting Tools-=0ptions-=Ergonomics Design & Analysis-
>Human Builder. The Manual and Automatic update options are
available in the General tab under the Constraint Resolution heading.
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Analysis & Simulation . General | Display I

BEC Plant Zonstraink Resolukion

@ @ Manual () Aukornatic

MC Manufackuring

|
Lngta Mockup Twin Segments (Reach & IK Mode) ——————
+-

Equipment & Systems E o Delete bwin segment on second click,

Digital Process For Manufact

Wirtual MC

Inspeckion

— IGRIP

w=  Ergonomics Design & Analys
—]— Human Measurements Ec
—“"i Human Task Simulation
—'i Hurnan Activity Analysis
- Human Bulder

-_-&,‘ Hurman Posture Analysis

= Knowledgeware

—F Development

bal

Display options

By default, when constraints are displayed, the following colors indicate
the current state of the constraint. Change the defaults in the Display
tab of Tools-=>0Options-=Ergonomics Design & Analysis->=Human
Builder.
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fnalysis & Simulation

General | Display |

—  AEC Plant

H—

= MNC Manufacturing I
F-' Digital Mockup

[
[
[

Equipment & Svskems
Digital Process For Manufact
Wirkual NC

Inspection

IGRIP

Canskrainks

Updated and Resalved

Marmal vectors

I -
Updated and Mot Resalved I ~
ot Updsted E— |
Inactive | j
ey — |

| [

o Show normal veckors

Wision

=k

4

Ergonomics Design & Analys
—]' Human Measurements Ec
—“i Human Task Simulation
—"'ﬁ Hurnan Activity Analysis
-7} Human Bulder

-_-.}:T Hurman Posture Analysis

i

]

= Knowledgeware

—F Development
ot

Updated and Resolved

Updated and Not Resolved

Not Updated

Inactive

Temporary

Twin Segments (Reach & IK Maode)

Peripheral Cones & Conkours

Zentral Cones & Contours

Blind Spok

Lellell s

Color Transpatency

[ N

o Twin segment in 30 Reach Mode

o Twin segment in I Mode

Green by default, indicates that the
constraint is resolved

Red by default, indicates that the
constraint could not be resolved

Black by default, indicates that the
constraint has not been updated.

Yellow by default, indicates that the
constraint is no longer active

Blue by default, indicates that the
constraint is not permanent
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Using macros

It is now also possible to record your operations relating to constraints
into a VBScript macro. The macros provide the following capabilities:

. ability to create all types of constraints between any manikin
segment and a part in its environment

. ability to update these constraints
. ability to activate or deactivate these constraints

. ability to change the type of a constraint, or the segment relationship
of a constraint

In the Tools menu, click Macro-=Start Recording. Enter a macro
name and click the Start button.

Record macro EHE

Current macra library or document:
1 D:\Macros w || Macro lbranes...

Language uzed:
CATScnpt -

kacro name:

bacrol .CAT Script

Start w Cancel J

The following toolbar appears. This toolbar contains the Stop
recording button.

You are now in the "recording"” mode. Every user interaction will be
recorded in the macro until you press the Stop recording button.
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Creating constraints

1. From the samples directory, open the
Manikin_and_Box.CATProduct file.

For this procedure the constraint update mode is set at the default
Manual mode.

2. Select one of the constraint commands from the Manikin Constraint
toolbar:

[ﬁ] Contact Constraint
ﬁ Coincidence Constraint
éf;n Fix Constraint

r,r;{f/ Fix On Constraint

Updating constraints

3. Select the Update icon @ to resolve the active IK constraints.

The constraints and normal vectors are now green indicating that
they are resolved.
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4. Move the box again so that the constraints go to an unresolved
state.

5. In the 3D viewer, the colors for the normal vector and the
unresolved constraints have changed accordingly.
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6. Change the defaults in the Display tab of Tools-=Options-
>Ergonomics Design & Analysis-=Human Builder.

7. Update the constraints again. The resolved constraints are the new
color.
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8. Verify that the new unresolved constraint color is applied. Move the
manikin so that the constraints become unresolved and the color
changes.

9. Itis now also possible to record your operations relating to
constraints into a VBScript macro. The macros provide the
following capabilities:

. ability to create all types of constraints between any manikin
segment and a part in its environment

. ability to update these constraints
. ability to activate or deactivate these constraints
. ability to delete these constraints

. ability to change the type of a constraint, or the segment
relationship of a constraint
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of a manikin and an element (point, line or plane) in its
environment. Click the Update button @ to resolve the

constraints, and then press the Stop recording button. Remove
the constraint created, and reset the posture of the manikin (right-

click the manikin in the specification tree and select Posture-

>Stand).

The macro generated can be run using the Tools-=Macro-
=>Macro menu. Select the macro name in the list (see image
below), and click the Run button, to run the selected macro.

Current macro library or docurment:

|:| D:MM acros
Available macros:

j b acro libraries. . J

M arie Language

Macrol.CATScnpt CAT Scnpt

-

Fun

Edi...

Create. ..

Delete

Select...

l
I
I
Henarne... _]
I
I
J

HEfuzzate. ..

The macro should re-create the same constraint and resolve it, as

illustrated below.




Human Builder Version 5 Release 13 Page 191

For more information about the specific types of constraints, please
read:

Contact Constraint
Coincidence Constraint
Fix Constraint
Fix On Constraint

=
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Contact Constraints

‘~~, The Contact Constraint command _@ creates a constraint between a

segment and a point, a line, or a plane.

Point contact constraint

The point selected is linked with the end effector of the segment.

Line contact constraint

The segment end effector is in contact with the nearest portion of the
target line. For example, if the end effector is a finger, and the target is
a part of a box, the tip of the finger would try to touch the specified
line of the box.
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Plane contact constraints

The two types are 2D plane contact and 3D plane contact.

2D plane contact

The end effector is placed on a point in the center of the surface i.e.,

the center of a cube side, parallel to this surface. The orientation of the
hand is not defined
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3D plane contact

The end effector orients itself with the three directions of the surface,
as shown below. The arrows indicate the orientation of the end effector
on the surface. The end effector can be modified in the Constraint
Properties dialog box.

H - 1. In the Manikin Constraints toolbar, select the Contact Constraint

command. -@

2. Select a manikin segment.
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3. Click on a point, a line, or a plane on the box.

! By default:

. The name of the constraint is ConstraintX where X is an incremental
number.

. The constraint type is "2 directions™ for a plane contact constraint
. The constraint priority is 1

. The constraint is activated

Editing default properties

These default properties can be edited in the Constraint Properties
dialog box. To access this dialog box do one of the following:

. In the 3D view, double-click on the constraint.
. Double-click on the constraint in the specification tree.

. In the 3D view, right-click on the constraint and select Definition...
in the contextual menu.
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Constraint Properties (Contact) E m |

[ﬁ] Mamne: Constraint 7|
Manikir: Manikin3
segrert: [T :
Chject: Product1tCube, 1 (Plane)
Type: 2 directions Plane -
Rotation Offset: Ddeq H
Pricriky: 1 j
Passing Criteriat [ ooomm E
() o Ackivate
Result: I 0. 003mm | Success
@ CK iCanceIJ
o

Name: Accept the assigned default name or rename as
desired.

Manikin: You may use the manikin originally selected or, in
the 3D view, select a new manikin.

Segment: Shows the selected segment. The combo box
allows you to select the right or left side of the
body for the current constraint. The control is
disabled when the current segment is independent
of the body side, i.e., the head.

Object: The object in the 3D view that shares the
constraint with the segment.

Type: Can be "2 directions" or "3 directions" when the
selected object is a plane and "Unavailable" when
the selected type is a point or a line.

Priority: l1to4

Passing Criteria:

Set a criteria that defines the maximum allowed
distance between the segment's end effector and
the target object.
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Result:
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Shows the actual distance between the segment's
end effector and the target object. The text
"Success" or "Failed" is displayed depending
whether the distance (length of constraint) is
superior or inferior to that amount.
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Coincidence Constraints

~~,. The Coincidence Constraint command @ creates a constraint

between a segment and a line or a plane.

{ i - Line coincidence constraint: the vector's direction of the
segment's end effector meets the vector's direction of the line as if
its length was infinite.

. Plane coincidence constraint: the end effector will place itself on
the plane defined by the selected surface on the object. This
constraint is a "plane - plane" or "infinite plane” type.
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1. In the Manikin Constraints toolbar, select the Coincidence
Constraint command. ﬁ

2. The systems asks you to select a manikin segment. Select the
manikin's left hand.

3. Select a plane or line on the box.
The coincidence constraint is represented by a line with two

coincident circles on each end touching the selected segment and
the selected line or plane.
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! By default:

. The name of the constraint is ConstraintX where X is an incremental
number.

. The constraint priority is 1.

. The constraint is activated.

Editing default properties

These default properties can be edited in the Constraint Properties
dialog box. To access this dialog box do one of the following:

. In the 3D view, double-click on the constraint
. Double-click on the constraint in the specification tree

. In the 3D view, right-click on the constraint and select Definition...
in the contextual menu.

Constraint Properties {Coincidence) E m |

ﬁﬂame: | i_onskrainkd
ranikin: Manikin3
seqrent: TSN | -
Object: Product1iCube. 1 (Line)
Priariky: 1 j
Passing Criteria: |5 E
() [ ] Activate
Result: [463.577mm | Failed
@ OK IuiliZaru:EI_]
=N
Name: Accept the assigned default name or rename as
desired.
Manikin: You may use the manikin originally selected or, in

the 3D view, select a new manikin.
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Segment:

Object:

Priority:

Passing Criteria:

Result:
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Shows the selected segment. The combo box
allows you to select the right or left side of the
body for the current constraint. The control is
disabled when the current segment is independent
of the body side, i.e., the head.

The object in the 3D view that shares the
constraint with the segment.

1to4

Set a criteria that defines the maximum allowed
distance between the segment's end effector and
the target object.

Shows the actual distance between the segment's
end effector and the target object. The text
"Success" or "Failed" is displayed depending
whether the distance (length of constraint) is
superior or inferior to that amount.
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Fix On Constraints

-~ The Fix On Constraint command (f/ constrains the segment in

orientation and in position (or only in orientation or only in position) at
its current position according to the manikin referential or a given
object.

- 1. Move the manikin's hand (end effector) to a desired position in
space in relationship to an object.

2. In the Manikin Constraints toolbar, select the Fix command. -@J

3. Select a manikin segment.

4. Select an object; in this example, the box.
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5. Move the box away from its constrained position. The unresolved
constraint is represented by a line with two stars (one on the
segment, one on the box).

6. Select the Update command to update the constraint. The end
effector moves to the constrained position relative to the box
location.
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! By default

. The name of the constraint is ConstraintX where X is an incremental
number.

. The segment is constrained in position and in orientation. The
position and the orientation of the segment is constant relative to
the object; it cannot turn or translate.

. The constant priority is 1.

. The constant is activated.

Editing default properties

These default properties can be edited in the Constraint Properties
dialog box. To access this dialog box do one of the following:

. In the 3D view, double-click on the constraint.
. Double-click on the constraint in the specification tree.

. In the 3D view, right-click on the constraint and select

"Definition..." in the contextual menu.
Constraint Properties (Fix on) E E |
ZAame: Constraints|
Manikin: Manikina
seqrent:  [ES R - =
Object: Produck1Cube, 1 {CObject)
Type: Position and orientation |
Prioriky: 1 -
Passing Criteria: e E
() o Ackivate
Result: [armm | Success

w Ok w Cancel J

J
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Name:

Manikin:

Segment:

Object:

Type:

Priority:

Passing Criteria:

Result:
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Accept the assigned default name or rename as
desired.

You may use the manikin originally selected or, in
the 3D view, select a new manikin.

Shows the selected segment. The combo box
allows you to select the right or left side of the
body for the current constraint. The control is
disabled when the current segment is independent
of the body side, i.e., the head.

The object in the 3D view that shares the
constraint with the segment.

Can be "Position and orientation", "Position", or
"Orientation".

1to4

Set a criteria that defines the maximum allowed
distance between the segment's end effector and
the target object.

Shows the actual distance between the segment's
end effector and the target object. The text
"Success" or "Failed" is displayed depending
whether the distance (length of constraint) is
superior or inferior to that amount.
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Fix Constraints

The Fix Constraint command constrains the segment in orientation
and in position (or only in orientation or only in position) at its current
position, according to the selected object.

Note: For this example, the manikin's referential is the H-point.

1. Move the manikin's hand (end effector) to a position in space.
2. In the Manikin Constraints toolbar, select the Fix command. é[;

3. Select a manikin segment.
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4. Move the manikin away from the H-point. The unresolved constraint
Is visually represented by a line with a black square on each end
(one on the segment, one on the H-point (referential).

5. Click on the Update command in the Manikin Tools toolbar to update
the constraint. The hand segment (end effector) moves to the
constrained position relative to the H-point of the manikin.
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By default

. The name of the constraint is ConstraintX where X is an incremental
number.

. The segment is constrained in position and in orientation.
. The constraint corresponds to the current manikin referential.
. The constraint priority is 1.

. The constraint is activated.

Editing default properties

These default properties can be edited in the Constraint Properties
dialog box. To access this dialog box do one of the following:

. In the 3D view, double-click on the constraint
. Double-click on the constraint in the specification tree

. In the 3D view, right-click on the constraint and select "Definition..."
in the contextual menu.

Constraint Properties {Fix) E m |

allame: Constrainks|
Manikin: Manikin3
Seqrent: [ =
Type: Position and arientation laad
Priariky: { j
Passing Criteriat |5 E
() d hckivate
Result: [orm | Success
@ oK Iuﬂliiaru:elj
-
Name: Accept the assigned default name or rename as

desired.
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Manikin:

Segment:

Object:

Type:

Priority:

Passing Criteria:

Result:
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You may use the manikin originally selected or, in
the 3D view, select a new manikin.

Shows the selected segment. The combo box
allows you to select the right or left side of the
body for the current constraint. The control is
disabled when the current segment is independent
of the body side, i.e., the head.

The object in the 3D view that shares the
constraint with the segment.

Can be "Position and orientation", "Position", or
"Orientation".

1to4

Set a criteria that defines the maximum allowed
distance between the segment's end effector and
the target object.

Shows the actual distance between the segment's
end effector and the target object. The text
"Success" or "Failed" is displayed depending
whether the distance (length of constraint) is
superior or inferior to that amount.
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Inverse Kinematics Behaviors

The Inverse Kinematics (IK) mode gives you the capability to
manipulate the manikin's IK with designed behaviors. This function is
principally for moving the upper body in relationship to the
manipulation of the arms and legs. This manipulation will eventually
induce spine and/or hip motion in order to translate and orient the
manikin toward the target. In other words, these behaviors will modify
the IK chain, making it local (limbs only) or global (limbs and spine
and pelvis).

Two commands are available in IK mode and either may be used
depending on the need or the operation to be performed (making a
new posture or fine-tuning and existing posture). Both commands
provide easy access to manikin IK capabilities. The only difference
between the two is in the compass orientation (as illustrated below).
These commands are mutually exclusive; activating one automatically
deactivates the other. For more information, see Using the Inverse

Kinematics Modes.

&% IK Worker Frame mode
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% IK Segment Frame mode

- 1. From the samples directory, open the
Manikin_on_Floor.CATProduct file.

2. Select the IK Worker Frame Mode icon % in the Manikin

Posture toolbar and select the manikin’'s Ief’E'hand. Move the
manikin's left hand and observe the IK behavior.
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The manikin's IK behavior is currently the default Limb IK chain. If
no other behavior option is selected, the IK manipulators, i.e., IK
Mode, Reach Mode, will drive the arms and legs in order to
simulate natural motion.

h_.

Note that all the options are not mutually exclusive; more than
one item can be activated at the same time. For example,
activating both the Thoracic and Lumbar options will initiate
motion of the entire spine if the target cannot be reached by
extending the arms.

If multiple Pelvis options are selected, the manikin's pelvis will
move (translate, rotate, or laterally orient, depending on the
option selected) with or without preliminary spine motion,
depending on the selection status of the Spine option.
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Segment Twins

This functionality is available only for the IK and Position
Orientation Reach commands.

When the compass is snapped on a hand or foot in IK and Reach
Mode, an image of the entire hand or foot in its current posture
will follow the compass. The image will stay there until the Reach

mode is exited.
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Setting the Twin options

From the main menu, select Tools-=0Options-=Ergonomics
Design & Analysis-=Human Builder->=Display. In the Twin
field choose the desired color and transparency level.

Twin (Reach & IK mode)
1 Calor Transparency
=T [

4 3D Reach Twin
I IE Twin

IK Behaviors options
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3. In the Manikin Tools toolbar, select the IK Behaviors command
@f and, in the specification tree, select a manikin.

The IK Behaviors dialog box for the selected manikin appears.

— Spine
[ Tharacic
[ ] Lumbar

— Pelvis

[ ] Horizontal Translation [ Rotation

[ wertical Translation [ Lateral Crientation
—Balance

|:| Feet Makion
[ ] Pelvic Makion

In this dialog box, you can select various options under these
headings:

. Spine
. Pelvis

. Balance

Using the Spine options

4. Select both the Thoracic and Lumbar spine options and click on
OK. You should still be in IK Mode.
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5. Again move the left hand. The behaviors of the moving sections of
the spine are evident.

6. Return the manikin to a standard standing pose.

Using the Pelvis options

7. Re-open the Properties dialog box and de-activate the Spine
options.

Horizontal Translation

8. Activate Horizontal Translation and select the manikin's left hand.



Human Builder Version 5 Release 13 Page 217

9. Move the manikin's left hand upward and to the front; observe the
IK behavior. When Horizontal Translation is active, the manikin's
hip will move forward as the compass is dragged.

10. Return the manikin to a standard standing pose.

Vertical Translation

11. In the Properties dialog box, de-activate Horizontal Translation and
activate Vertical Translation.

12. Select the manikin's left hand.
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13. Drag the compass downward and observe the IK behavior. When
Vertical Translation is active, the manikin's hip will move down
(the manikin will squat) as the compass is dragged.

14. Return the manikin to a standard standing pose.

Rotation

15. In the Properties dialog box, de-activate Vertical Translation and
activate Rotation.

16. Select the manikin's left hand.
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17. Drag the compass forward and observe the IK behavior. When
Rotation is active, the pelvis will rotate forward causing a stoop
pose.

17. Return the manikin to a standard standing pose.

Lateral Orientation

18. In the Properties dialog box, de-activate Rotation and activate
Lateral Orientation.

19. Select the manikin's left hand.
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20. Drag the compass to the side and observe the IK behavior. When
Lateral Orientation is active, the manikin's hip will twist.

21. Return the manikin to a standard standing pose.

Using the Balance options

This option enables you to manipulate the manikin with inverse
kinematics while keeping the manikin in balance.

When these options are selected (only one may be chosen at a time),

the balance is checked, in real-time, every time the posture of the
manikin changes.

Feet Motion
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22. In the Properties dialog box, activate all the options under both
the Spine and Pelvis headings.

Under the Balance heading, activate Feet Motion.
23. Select the manikin's left hand.

24. Drag the compass forward and down.

With the Feet Motion option activated, when the manikin loses
balance, the foot not supporting the body weight (the foot with the
highest distance from the center of gravity's current position)
moves in the direction of the motion in order to keep the balance
(keep the center of gravity inside the base of support).

25. Return the manikin to a standing pose.

Pelvis Motion
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26. In the Properties dialog box, retain all the settings under the Spine
and Pelvis headings.

Under the Balance heading, activate Pelvis Motion. Feet Motion will
automatically deactivate at this time.

27. Select the manikin's left hand.

28. Drag the compass forward and down.
With the Pelvis Motion option activated, when the manikin loses

balance, the pelvis tips in order to keep the balance (keep the
center of gravity inside the base of support).

29. Repeat this procedure using the IK Segment Frame mode @

to get a feel for how this command differs from the IK Worker
Frame mode.
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=

Using the Reach Envelope

This procedure describes how to use the powerful reach envelope
creation tool. This tool takes advantage of the manikin's inverse
kinematics (IK) capability to evaluate manikin arm reachability in the
3D space. It is particularly useful in facilitating product design and
review.

A reach envelope is a surface that represents all the possible positions
the manikin can reach using only the arm and forearm. The motion
starts at the shoulder.

. You can create two reach envelopes: one each for the right and left
hand.

. The reach envelope is included in the clash detection algorithm.
1. From the samples directory, open the Manikin_on_Floor.CATProduct
file.

2. Select the Reach Envelope icon ‘?D and select the manikin's left

hand or any segment belonging to the hand. The reach envelope, a
surface representing the maximum reach limit, is created around
the shoulder joint.
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The reach envelope computation will take the IK offset of the selected
segment into account. (For more information about offset functionality,
see Redefining the Segment Offset for Inverse Kinematics.) This will
enable you to create the reachability of the tip of a tool, for example, if
the offset of the hand had previously been relocated to that point on
the tool.

The reach will also be influenced by the arm's angular limitations and
preferred angles. For example, it is possible to create a reach envelope
representing the comfort zone for a given task.
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3. With the right mouse button, select the manikin in the
specifications tree. From the contextual menu, select the
Hide/Show command. The manikin disappears while the reach
envelope remains displayed.

4. Change the graphical properties in the reach envelope's Properties
dialog box. Right-click on the reach envelope, and select
Properties in the contextual menu.
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5. Using the Posture Editor, the IK Mode, or the Standard Pose
command, manipulate the manikin's spine. The reach envelope will
follow.

Destroy the reach envelope. To do this, right-click on the reach
envelope and select from the contextual menu as shown below.
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Using Manikin Simulation Commands

r~. The Manikin Simulation toolbar contains a number of commands that
Y . . .- .
are useful in Human Builder and Human Activity Analysis.

| % o0 ol o 2

For information about each of these commands, please see:

%l,ﬂ Using the Shuttle Command
-] i

" Using the Simulation Command
{Eﬁf Using the Compile Simulation Command
wﬁ Using the Replay Command

Jo.  Using the Track Command
Feit

mpy Using the Play a Simulation Command
B

@ Using Global Collision Detection
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Using the Shuttle Command

This procedure describes how to create, move, and reset a shuttle.

A shuttle is a set of products defined explicitly by selecting products
individually. Shuttles are persistent and can be stored in your
document. Shuttles are identified by name in the specification tree and
by a symbol g in the geometry area.

]

o

When a manikin is selected be a shuttle or a component of a shuttle,
the whole manikin is selected. Individual segments may not be
selected.

Create a shuttle

1. From the Samples directory, open the Shuttle _sample.CATProduct
file.

@ shuttle_sample

+ @ Area (Product23.1)
+ 'i' bdanikin (Cynthia)

E M N Fine (Fipe.1)

Applications
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2. Select the Shuttle icon %@ in the Manikin Simulation toolbar and
=

then (while holding down the Shift key) select the Pipe and the
Manikin in the specification tree.

OR

While holding down the Shift key, select the Pipe and the Manikin

in the specification tree and then select the Shuttle icon %@ in the
®
Manikin Simulation toolbar.

At this time, the following items appear:

. Preview window (the shuttle symbol corresponds to the to-be-
created shuttle axis)

Preview !EI E
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Manipulation toolbar

M anipulation x|

Edit Shuttle dialog box

Edit Shuttle B
— Definition Yalidation
Marne: EMEI [ ] Angle: |1 Adeg
Selection: BERses s Wector: IE wechar j
Reference:| Mo reference T
Move: @ shuttle ?}
() fis :
@ 0K | & Cancel
-

In this dialog box, you can specify a maximum rotation
angle around the absolute axis for the shuttle. This is very
useful in avoiding liquids from spilling out from specific
assemblies such as a gas tank. The shuttle motion is defined
and validated with respect to the angle value defined.

Angle

Vector

Page 232



Human Builder Version 5 Release 13 Page 233

2. In the dialog box, check the Angle option (optional). The Angle and
Vector fields are no longer grayed-out and you may enter the
desired values.

3. Enter a name for your shuttle (optional).
4. Click OK to finish creating the shuttle.

The shuttle, consisting of the pipe and the manikin, is identified in
the specification tree and in the geometry area.

@ shuttle_sample
&= @ Area (Product23.1)
£ 'i' bAanikin [(Cynthia)

Move the shuttle

1. Double-click Shuttle.l in the specification tree.

. The Edit Shuttle dialog box, the Preview window and the
Manipulation toolbar appear.

Note that, by default, the graphic manipulator is attached to
the shuttle and that the Attach icon in the Manipulation
toolbar is activated.
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|

. The 3D compass snaps to the shuttle axis.

The Move shuttle option is activated by default which means
that both the shuttle axis and the geometry move together.

3. Use the 3D compass to move the shuttle to the desired location.

" Reset the shuttle

Select the Reset icon .L% in the Manipulation toolbar. The shuttle will

move back to its original position.
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Using the Simulation Command

ri~. This procedure explains how to record a simulation.
Y

1. Open the Simulation_sample.CATProduct file in the samples
directory.

2. Select the Simulation icon 5 in the Manikin Simulation toolbar.
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3. The Select panel appears listing all items in the specification tree
that can be used in a simulation.

Select the manikin, Bill.

Select ]
ou can select your simulation objects
Marilyn
@ 0K | <& Cancel |
-

4. The Edit Simulation dialog box appears. Accept the default name
or rename your simulation as desired.

Edit Simulation K E3 |
Hame:MMl |

Jl
M« [l [p > IH
AIIIIEIIII [ ®

[ ] Animate viewpoint

Inset | Modify | Delete | Skip j

[ ] Automatic inzert

— Interference ——————— Distance
aff = |[fo =
Edit analyziz | Edit simulation objects |
Edit serzors _]

@ 0Kk | @ cancel|

o
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5. For this simulation, you will use postures that have been saved in
the Human Library.

Select the Load Human library icon o from the Manikin Tools

toolbar.

6. Select the Simulation library file as shown below.

open Humon Lo Fle
Laak, jr: I_-.jsamples j | ﬁl |

|| _whi_cnf
pipe_agrasp.swl

Simulation. swl

File narne: Sirnulation. zwl Open I

Files of type: | Safewark Libramy Files [* swl] j Cancel |

W Open az read-only

[T Show Preview

7. The Load Human Library dialog box appears.

In the specification tree, select Bill and then double-click on
Posturel.
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Load ?? Fromy Human Catalog !EI E
WELTLESE 1o Selection
Segment(s) {Mo Selection

Current:l Posture_catalog j II'E""EIE leans j El

& Chapter.1

[9 Posture_catalog

\ttach_sample Fosturel

@ Apply I Close I
C =

Posturel is the default posture of the
Simulation_sample.CATProduct file.

Close the Load Human Library dialog box. The Edit Simulation
dialog box reappears.

8. In the Edit Simulation dialog box, click the  |nzert | button.

Posturel has been inserted.

9. Again, open the Simulation library file and load Posture?2.

10. Insert Posture2 into the simulation.
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11. Repeat steps 5 - 8 until all five of the postures have been inserted
into the simulation.

The Edit Simulation dialog box indicates that 5 insertions have

been made.
E dit Simulation HE|

)/
M| 4 IHIrIH

IEEIEI = |1 |

[ ] Arimnate viewpoint

Modify | Delete | Skip |

[ Automatic inzert

— Interference ——— — Distance
aff =l |[fo =
Edit analyzis I E dit zimulation objects I
Edit sensors I

w 0K I i.EElr'II:EJI

e

The Simulation appears in the specification tree under
Applications.

B8 Applications

sSimulation

simulation.
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12. Use the VCR-like buttons in the dialog box to check your
simulation.

Jump to start

Play backward

Step backward

Stop

Step forward

Play forward

Jump to end

Change loop mode. (Single looping can be toggled to
continuous looping.

clEMEEE S
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Using the Compile Simulation
Command

This procedure describes how to compile a simulation as either a replay
or an animation file. A replay is a snapshot of the process at a
particular time. Any changes made to the process after it has been
compiled into a replay will not appear in that replay. An animation file
can be either in AVI or MPG format or in a series of JPG still images.

How to compile a simulation

After you have run the simulation and verified that it is one you want
to compile, select the Compile Simulation icon {ﬁﬁ.

The Compile Simulation dialog box appears.

Compile Simulation

o Generate a replay
Name:|F| eplay.1

[] Generate an animation file | Micrasaft 24 j S et I
| Filemarme.... I

— Definitian

Simulation nane: Sirmulation. 1

| [
Time step: 1 j

[ ] Animate viewpoint

-

1 & Cancel I

In this dialog box, choose a compiling option:
. Generate a replay

. Generate an animation file
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Generate a replay

This is the default option. Accept the default name or enter one of your
own; modify the time step size if you like, and then click the OK
button.

The new replay appears in the specification tree under Applications.

Sl A nplications

sirmulation

Generate an animation file

1. Choose either Microsoft AVI or Still Image as the option file type.
2. Select the cgeyyp | button to access the Choose Compressor dialog

box where you may choose a compressor type, select
compression quality, and configure your output as defined by the
compressor you select.

Chooze Compressor Ed |

Cormpressor: Ok

I Linepak, Codec by Radius j Cancel

Comprezsion Quality: 100 Confiqure

;I | *l figure. ..
Ahout..

V¥ ey Frame Every [15 frames

¥ DataFate 300 EBfsec

3. Select the Fikname... | button to access the Save As dialog box.
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Specify the desired location and name the file. The dialog box
automatically specifies the file type.

Save Az ElE3
Save I _ 4 samples j | I'fﬁl |
[ |_wti_cnf
File harme: Simulation_zampld Save
Save as wpe: | Microzoft A3 j Cancel

Note: The Still Image option produces a JPG of each recorded segment
of the simulation.

4
2
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Using the Generate Video Command

-~ This procedure describes how to use the Generate Video command.

A simulation has been created and can be seen in the specification
tree.

Or

Open the Simulation_complete.CATProduct file in the samples

directory.

- 1. Select the Generate Video icon % from the Manikin Simulation

toolbar. The Player toolbar appears.

J—*Jl | 7l W 4 W > M
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The Player is used to check the consistency of the simulation

(speed, etc.) before generating the video.

For more information about the functionality of these buttons,
please see The Player Toolbar.

2. From the specification tree, select the simulation that you would

like to play.

The controls in the Player become active and the Video Generation
dialog box appears.

¥ideo Generation

k E3

Microsaft &YI

[

Setup J
File name ...

Fronn: | Sirnulation, 1

WOk

w Cancel J

Setting up the capture session

3. Click on the

Setup

| button to change or view the video

com pression parameters.

Choose Compressor E |

Compresszor; Q.
IEinepak Codec by Radius j Cancel
Comprezsion Quality: 100 Configure...
A [ +]

S Bhout..
v Key Frame Everny |15 frarmes
W DataRate J00 EB/zec
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4. Click on the File name . | button to choose a name and location in
which to save the video file.

5. In the Player, click on the Parameters icon a to access the Player

Parameters dialog box. Accept the defaults or change as desired.

Player Parameters K

Time Step ||:|.1 R

-

Tempnrizatinr‘ 0z -
.

6. In the Video Generation dialog box, click on OK to create and save
the video.

L

e
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Using the Replay Command

This procedure describes how to use the Replay command. This
command can only be used if you have compiled a simulation as a

Replay. A replay is a snapshot of the process at a particular time. Any

changes made to the process after it has been compiled into a replay
will not appear in that replay.

1. Select the Replay icon wﬂ in the Manikin Simulation toolbar.

The Replay dialog box appears. Select the desired replay in the
Name combo box.

Replay HE|
M ame: IFiepIa_l,l.1 =
JI

MO (i[> [
IIIIIIIIZI E|,.;1 j

[ ] Animate viewpoint

Edit analy=is I
Interference ————— — Diztance
|[fo F |[fo =]

o
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2. Play the replay simulation using the slider or the VCR-like buttons.

Jump to start

Play backward

Step backward

Stop

Step forward

Play forward

Jump to end

Change loop mode. (Single looping can be toggled to
continuous looping.

B

I:-:1 j

Gl i3

iln.nn
|

Current step in

i ) Skip ratio
simulation
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Using the Track Command

rl~y This procedure demonstrates how to use the Track command.
|

i A track is the route of a moving object. Objects can be:
. products

shuttles

section planes

lights

cameras

the seven Inverse Kinematic (IK) control points of a manikin. They
are:

Note: A manikin's seven IK control points are the:

. line of sight (if displayed)
. heck

pelvis (root)

right and left hands

right and left feet

For more information, see Using the Inverse Kinematics Mode.

Attach the object to the segment
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1. In the samples directory, open the Track sample.CATProduct file.

_BEMCH_BR

2. In the track you will create, the manikin will wipe the workbench
with the sponge. The sponge must first be attached to the
manikin's hand. (An object attached to a segment is a one-way
relationship. The object will follow the movement of the segment;
the segment will not follow the movement of the object).

To make the attachment:

. Select the Attach/Detach icon ﬁ from the Manikin Tools

toolbar.
. Select the sponge.
. Select the manikin's right hand.

A message appears confirming that the sponge is now attached to
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manikin Bobb's right hand.

Attach/Detach Ed |

Object ‘Product1.1.1" iz now attached to zegment 'Right Hand'
of manikin 'Bobb’.

Record the track

3. Select the Track command j;_ from the Manikin Simulation
i
toolbar.

At this time, the following items appear. Click on the links for more
detailed information.

. Recorder toolbar

.+ -+ =
mE i g

. Player toolbar

J—pli | A W 4 O M W

. Track dialog box

Track ﬂ E

g Object:  |Mo selection Eddit I%l
Interpnlater:ILinear j Mu:ure:>:>|

w Cancel J
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4. From the specification tree or in the 3D viewer, select the manikin’'s
right hand segment.

"Right Hand" appears in the Object field of the dialog box and the
Manipulation toolbar appears.

| = mn 8

5. In the Interpolater combo field, select the Spline interpolater.

Track K E3
B Object  [Fight Hand E dit |‘$?_~,~|
Inkerpolater:| Linear j Mares> |
Compozite zpline
Linear w Cancel |
R

The 3D compass attaches to the hand in the default position for
that segment.

6. In the Quick View toolbar, select the Top View icon.

Quick view ________H
PEEIL A

7. Right-click on the compass to bring up the contextual menu.

Select Make Privileged Plane Most Visible.
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Lock Current Orientation

S Lock Privileged Plane Orientation Parallel to Screen

Make LN the Privileged Plane

t ake Wi the Privileged Flane

b ake ‘WLl the Privileged Flane
! i ake Privileged Plane Mozt Vizible

SnapAutamatizally to Selected Object

Edit..

8. Place the cursor on the compass so that the privileged plane turns
orange.

9. Hold the left mouse button down and drag the compass.

The hand and sponge will follow.

10. Click the Record icon %@ in the Record toolbar.
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11. Repeat steps 9 and 10 several more times.

The track of the recorded shots is shown; with points indicating the
individual recording shots.

The track is also shown in the specification tree.

: Eu::l-::.-"‘
| l—
3 awre a [Areal)
= 1 hanikin (Bobb)

S 1'WK_BERCH_BIX30 (WK _BENCH_B0X30.1)

12. Click OK to exit the Track command or run the track simulation as
described below.
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Run the track simulation

13. To re-open Track.1, double-click on it in the specification tree.

14. Select the Parameters icon %5 in the Player toolbar. Set the Time

Step to "5 s".

Player Parameters E
Time Step j
Tempu:nrizatin:urin 3 j

A

15. In the Player toolbar, select the Play Forward icon , to see the

simulation.
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The Recorder Toolbar

Use the buttons in the Recorder toolbar to record, modify, or delete a
shot of the track you are creating.

%4' Record a new shot
----- = Each time you move the object is positioned with the 3D
compass, press this button to record the new shot.

ﬂ% Modify the current shot
- Records the modification(s) on one shot at a time.

Eé% Delete the current shot
-------- Deletes one shot after another. You need to be positioned on
the shot to for it to be deleted.
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The Player Toolbar

The Player toolbar is available every time you create a track or a
sequence, or when you play a track or a simulation. You can undock
the Player toolbar at any time

Use the VCR-like buttons or the slider to play your simulation.

J—"~li 0= R R T R T T
— | Time line

0s -] Time

4 Skip to beginning

M Step backward

y Play backward

| Stop

b Play forward

bl Step forward

bh Skip to end
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Parameters

Use this dialog box to set the step time for the
simulation and amount of time the simulation will
run.

Player Parameters
Time Step [0 j
Temporization|[) < j

-

e

e
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The Track Dialog Box

For demonstration purposes, the following explanation of the Track
dialog box correlates to the Track sample.CATProduct file.

Track K E3

g Object:  |Mo selection Edit I%ﬂ'
Interpulater:lLinear j b ores > I

@ 00 @ Cancel

.........................

gl obiect: | Right Hand segment of the manikin.

Edt_| |Brings up the properties of the object (the Right Hand
segment of the manikin).

The track can be interpolated in three different ways.

Track

Interpolater:

A Object:  [Fight Hand Edit | %5
Interpalater:| Linear j Mu:nre.‘:-}_]
Composzite gpline
Lirear w Cancel

. Composite spline
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Using the Play Simulation Command

-~ This procedure describes how to use the Play Simulation command.

A simulation has been created and can be seen in the specification

tree.
Or
Open the Simulation_complete.CATProduct file in the samples
directory.
- 1. Select the Play Simulation icon mpy from the Manikin Simulation
B
toolbar. The Player toolbar appears.
=y e FM W« m b ono

2. From the specification tree, select the simulation that you would
like to play.

3. Play the simulation using the VCR-like buttons in the Player Toolbar.

For more information about the functionality of these buttons,
please see The Player Toolbar.
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Using the Clash Command

7~ The Clash command % iIs used to verify whether items collide. By

running a simulation, you can see whether collisions are detected. For
more information on this command, see Creating a Clash

(Interference) Check in the 3D Simulation for Manufacturing User
Guide.
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-~ This procedure describes the use and management of manikin catalogs including the following tasks:
. Creating a new catalog document
o Create a new catalog

o Create a new family

o Save the catalog document

. Storing manikin attributes in a catalog file
. Converting .swil files into catalog files

. Reusing manikin attributes from a catalog file

i In addition to manikin postures, manikin attributes can now be saved within catalogs. These attributes
" include:

. posture and position
. anthropometry

. vision

. angular limitations

. preferred angles (previously could be saved in a library only)
These manikin attributes are selected from a list in the Save in Human Catalog dialog box. A specific icon

on the preview image is added depending on the manikin attribute referenced.

7 It is no longer possible to open .swi library files. Existing libraries must be converted into catalog files.

w Creating a new catalog document

Create a new catalog
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YWiew  Inzert  Tools

Crl+M

—_ .

The New dialog box appears.

Hew EE

Lizt af Types:

Snalyzis

:_atalogD oeurment
CATSwl

cgm
FeatureDictionan
Fart

Frocess
FrocessLibrany
Froduct
Selectian:
|Eataln:ugD ocument

@ 0K I Iiﬂl:ar'u:nall
.

2. Choose CatalogDocument and click on OK.

A new catalog document window appears.
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E CatalogD ocument].catalog € 467 x|

& | |Search

Filter: I j ﬂl &

Rezult

..................................

Reference | K.emwords | Preview Generative D ata |

| Namel

=
4 |r|

Create a new family

3. From the Catalog Editor workbench, select the Add Family icon to create a new family.

Add Fmil_l,l

The Component Family Definition dialog box appears.

Component Family D efinition

ComponentF amily. 2

TF'Ei .ﬁ Standard j

[ ] Copy Keywards
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Component Family D efinition

= B ki F amily
Type: | W) Standard ~]

[ ] Copy Keywards

@ 0K | @ Cancel |

Save the catalog document

5. From the File menu, choose Save.

S Edit  Wiew Inzert  Tool

D Hew... Ctrl+H

E Open... Crl+0

6. Type in the name CatalogOfManikins.catalog as the document name, and click Save.
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Savein: |/ Catalogs = & =5 =
| M anikin_catalog ' 26.catalog Human_tazk_genernc.catalog

@ CatalogOfHumanT azks. catalog Jeff_Test.catalog

@ Catalog_ 37 catalog

@ Catalog_ 48 .catalog
&) Test0235_wW3d.catalog
@ CatalogE xample.catalog

< | i
File name: IEataIDngM anikins. catalog Save
Save as upe; In:ataln:ug j Cancel

7. Close the catalog document window and the CATProduct document window.

Storing manikin attributes in a catalog file

1. To save manikin attributes directly into a catalog, select the Save in Human Catalog icon. = The

catalog browser is displayed.

2. Open the catalog in which the attributes will be stored; activate the appropriate family by double-clicking
on it.
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b anikin: Mo Selection __
5§gment[s]: Mo S election ;:Ei&éire & Pozition
Title: Anthropometmy —
Preferred Angles -
Current: I HurmanD ata j I Large lcons j E
= HumanDataChapter -

31 HumanData

Save I Cloze I

3. Select the manikin whose attributes must be stored in the catalog. A panel will appear asking for a
description of the attributes.

4. Enter a description for the manikin attribute that is about to be saved. Click on OK. The catalog browser
is updated, displaying the new posture that has been saved.

5. To save the posture of another manikin, select that manikin in the 3D view and repeat the steps above.

w Converting .swil files into catalog files

1. From the main toolbar, select Tools-=Libraries and Catalogs->Convert Library to Catalog.

The Convert from Library to V5 Catalog dialog box appears.



Human Builder Select the library to be conveM&gioahaettseedrdme of the target catalog, iF89¢ %Where the attributes will be
stored. When both files are correctly entered, the Convert button becomes available.

Click the Convert button; the progression of the conversion process is shown at the bottom of the dialog

box.
Convert from Library To ¥5 Catalog E3 |

C Library to translate
[E~marikin_ii sl | .
r"»-"E Catalog file
||E:erkspshwrkspcmﬁ'\human datahkdanikinCatalog. catalog

When the conversion is finished, a dialog box will appear displaying the number of manikin postures
converted.

Message |

@ B postures have been converted.

-~ This command converts only the postures that are present in the library. Other types of data, i.e.,
anthropometry, are discarded.

i Reusing manikin attributes from a catalog file
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Human BUldE 14 gpen an existing manikin cAtafog, S&fE&tthe Load from Human Cata oy icon. The Load from

Human Catalog browser is displayed. If you have created descriptions, they are displayed.

Load a description From Human Catalog

EENTEY A 1o Selection

Seament(s): |Ma Selection

Current: HumanData-testal

= HumanDataChapter-tes
1 HumanData-testAll

SlobalFoshure SlobalFosh.. . don LocalFoshure

r

Ao

£
2 |

LocalPosture Wision Anthropometry

-

ol
PrefAingles LimAngles
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ﬂ.ﬂ.pplvl Close I

The catalog browser always opens with the most recently used document. To open another catalog in the
browser, load the catalog using the Open icon El located at the top right of the catalog browser

window.

. Select a manikin attribute in the left frame of the browser to activate the preview of that posture in the

right frame.

. To paste a manikin attribute from the catalog browser, select (no need to double-click) the attribute to

apply (making it highlight in the left frame) then select the manikin in the 3D view on which that posture
must be applied. The manikin will take the new posture.

. To paste another posture to the same manikin or to another manikin, select the new posture, as before,

from the catalog browser, then select the manikin in the 3D view.

. Click on Close to exit the catalog browser.
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Manikin Workspace Analysis

You can effectively analyze the manikin's workspace using the
commands in the Manikin Workspace Analysis toolbar. For more
information, read the following topics about these commands.

ﬁa Distance and Band Analysis

@ Arc through 3 Points

«—3 Measure Between
[T
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Distance and Band Analysis

-~ This procedure demonstrates how to use the Distance and Band
Analysis command.

Measuring distances

When measuring distances between products, you can measure the
minimum distance or the distance along the X, y, or z axis.

The drawing below shows the differences among distances along two of
the axes or the minimum distance.

¥

L..

Dist v I /‘

+ - 3
Lnsi x

f Minimum distance

1. Select the Distance and Band Analysis icon. ﬁa

The Edit Distance and Band Analysis dialog box appears. The
default distance analysis is measuring the minimum distance
inside one selection
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Edit Distance and Band Analyziz K Ed
— Definition
Mamme:  |MEEREY
Type: inimum ¥ | Selection 1: Mo selection

Inzide one selechion ®|Selechon 2 Mo zelection

Minimunm distance: |1 rim

ﬁ.n:n:uran:_l,l:lﬁmm El @, |Ma:-:imum distance:lEmm

@ 0K J - f-‘-.ppl_l,lj w Cancel

2. Select a Type in the upper combo box. The choices are:

Minimum
Along X
Along Y
Along Z

Band analysis

3. Use the lower combo box to select where you want the
measurement to occur. The options are:

Inside one selection (default type):
Within any one selection, tests each product of the selection
against all other products in the same selection.

Between two selections:
Tests each product in the first selection against all products in
the second selection.

Selection against all:
Tests each product in the defined selection against all other
products in the document.

4. If you chose Inside one selection, select one product; otherwise
select two products.



Human Builder Version 5 Release 13 Page 277
5. Click the Apply button to calculate the distance.
A preview window appears visualizing the selected products and

the minimum distance (represented by a double-headed arrow
and a value).

Preview |

The dialog box box expands to show the results.
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Edit Distance and Band Analyziz K Ed

— Definition

M arne; lDiStann::eJ

Type: inimum j Selection 1: |1 product
Between bwo zelection: | Selection 2 |1 product

M irirnurn diztance: |1 ]

.-*-.ccura-:y:lEmm El @7 i astirLam diﬂance:lEmm

—Rezlts

Digtance  |28.52mm

Delta & [22.0Emm 12 2mm £ (17 E9mm

Foint 1 F3.29mm v 8. 48mm Z 34,0 i

Foint 2 |95.45mm ¥ 4. fBmm Z F16.32mm

Foint 1 on |TRIGGER.1

Foint 2 on  [REGULATION_COMMARND A

@ Apply j o Cancel

Minimum distance and other information identifying all distance
components is given in the expanded dialog box. X,Y,Z
coordinates of start and end points on products selected for the
distance calculation as well as products themselves are identified.

Using band analysis

Band analysis is used to compute and visualize areas on products
corresponding to a minimum distance within a user-defined range.

The drawing below illustrates what band width means in this context.
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wy

I
g |
I
I

Meximum distance
Minimum distanc

imum distance

—— —=-cC

Maximum distance

U=ser-defined
range

You must find the minimum distance, as shown above, before
computing a band analysis.

6. In the Edit Distance and Band Analysis dialog box, set the Type
field to Band Analysis.

7. Set the Minimum and Maximum distance to define the band width
(e.g., to 32 and 36mm respectively).
Default values are 1 and 2mm respectively.

8. If you wish, alter the Accuracy setting.
The value entered defines the maximum value for the length of

the longest side of a triangular representation of the results. This
representation is used to obtain the red and green surfaces.

The default value is 5mm. A lower value will give you a more
accurate result.
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9. Click on Apply.

A progress bar is displayed letting you monitor and, if necessary,
interrupt the calculation (by pressing Cancel).

Computing ... |
o B and Analysiz
|ELELA
Stage 1 : Computing surfaces
ARNNRRNENNRNDNENND 5
Statusz 27 % completed
E ztimated time remaining : Jzec

Red surfaces identify the areas where the minimum distance
between the products is less than the specified minimum distance.

The Edit Distance and Band Analysis dialog box expands to include
filters letting you better visualize the green and red surfaces.
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Edit Distance and Band Analyziz K ES

— Definitian

Mame:  [Distance.T

Type: B and analysiz j Selection 1: |1 produict

Between bwo selections ¥ |Selection £ |1 product
Minimurn distance: |32mm

.-*-.ccura-:y:lEmm El @ b axtimmuim I:Iiﬂtann:e:|35mm

— Results

Distance  |28.5Zmm

Delta = |22.0Emm |3 F2mm Z |17 B3

Foirk 1 = |F3.39mm Y |2, 48 Z |-34. 0T

Foirt 2 |95.45mm |- P Z 1B 32mm

Foirt 1 on [TRIGGER.T

Foirt 2 on |REGULATION _COMMARMD.T
—Yizualization Filters

— Selection 1 Results — Other Selection Results

— Green Red — Red Green

¥ Show ¥ Show ¥ Show ¥ Show

() Hide (_) Hide () Hide (_) Hide

() Tranzparent () Transparent () Tranzparent () Transparent

Froducts
iz Hs how 7 Show ~]

@ Apply I w Cancel

-

10. Set the appropriate options to show, hide or make transparent the

green and red surfaces corresponding to band analysis results for
components in selection 1.
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11. Repeat for other components, i.e. those measured against
selection 1.

In the "Inside one selection”™ computation type, visualization filters
are valid where two products only are selected.

In our example, we set Selection 1 (the Trigger) results in green
to Hide and Other Selection (the Regulation_Command) results in
red to Transparent.

12. Click OK in the Edit Distance and Band Analysis dialog box when
done.

@
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Arc through 3 Points Analysis

-~ This command is used to measure the length, radius and angle of an

<%

% arc drawn through three points.

1. Select the Arc through 3 Points icon @ in the Manikin

Workspace Analysis toolbar.

The Measure Arc Section dialog box appears.

Meazure Arc Section ]

— Results
Length:

Apngle:

Radius:

Diameter:

Start point: ><| Y|
End point: ><i| Y|

Center point: XI YI

[] Keep Measure Cusztomize. . I

|
|
Angle at vertesx: |
|
|

Lol Lol Tl

2. On the geometry in the 3D view, use your mouse to position the
start point, click, and then repeat for the center and end points.

When you finish clicking the last point, the arc appears on the
geometry:



Human Builder Version 5 Release 13 Page 284

and the dialog box fills with data:

Measure Arc Section M=l E3

— Hesults

Length: |5EI3.EEEImm

Bnigle: |253.452deg

H adius:; |1 09.5234mm

Diameter; |21 3.069mm

Start paint: 104,097 rmm |64 489mm Z|172.969mm

End point; XIEE.ElEIHmm ﬂdE.DEElmm Z|EE.E|EE|mm

Center point: >ﬁ'|5.EEEmm Y|3F".451 iy Z|'| 2. FBGBmm

[] Keep Measure Cusztomize. .. I
.




Human Builder Version 5 Release 13 Page 285

If you opt to keep the measurement, the data appears in the
specification tree under the applications section.

jIFIIII_ ations

Measureircs 2

For more information about this command, see the DMU Space
Analysis User Guide.

@
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Measure Between Analysis

This procedure explains how to use the Measure Between command
to measure distances and angles between geometrical entities
(surfaces, edges, vertices and entire products) or between points.

This procedure has two parts:
Using Measure Between

. Customizing Your Measure

Using Measure Between

1. Click on the Measure Between icon «s in the Manikin

o

Workspace Analysis toolbar.

The Measure Between dialog box appears.
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Meazure Between

— Definition

= 5[ q|

Selechion 1 mode:

By geometny

Selection 2 mode:

[
Ay gearnetry j

[ ] Other iz : [Mo selection

Calculation mu:u:le:l Ewxact elze approximate j

— Hesultz

Calculation mode:
Selection 1:
Selection 2

Minimum distance:

Angle:

[ ] Keep Measure

.

Customize... I
w Cancel I

2. Set the desired measure type by pressing one of the buttons in
the Definition section of the dialog box.

When you You see... |lItrepresents...
press...
Between (default type):
—> .
[T Measures distance and angle
between selected items
Chain:
Lets you chain measures with
L= .
— the last selected item
becoming the first selection in
the next measure.
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Fan:
ey Fixes the first selection as the
[ALA

reference so that you always
measure from this item

3. Use the pull down menus to set the desired measure mode for
both selection 1 and selection 2.

The possible modes are:

Any geometry (default mode):

Measures distances and angles between defined geometrical
entities (points, edges, surfaces, etc.).

Note: The Arc center mode is activated in this selection mode.
This mode recognizes the axis of cylinders and lets you
measure the distance between two cylinder axes, for example.

Any geometry, infinite:

Measures distances and angles between the infinite geometry
(plane or line) on which the selected geometrical entities lie.
The Arc center mode is activated and this mode also recognizes
cylinder axes. For all other selections, the measure mode is the
same as any geometry.

Picking point:
Measures distances between points selected on defined
geometrical entities. Always gives an approximate measure.

Point only:
Measures distances between points. Dynamic highlighting is
limited to points.

Edge only:

Measures distances and angles between edges. Dynamic
highlighting is limited to edges and is thus simplified compared
to the Any geometry mode. All types of edges are supported.

Surface only:

Measures distances and angles between surfaces. Dynamic
highlighting is limited to surfaces and is thus simplified
compared to the Any geometry mode.

Picking axis:
Measures distances and angles between an entity and an
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infinite line perpendicular to the screen.
Simply click to create an infinite line perpendicular to the
screen.

Intersection:

Measures distances between intersection points between two
edges or an edge and a surface. In this case, two selections are
necessary to define selection 1 and selection 2 items.

Edge limits:
Measures distances between endpoints or midpoints of edges.
Endpoints only are proposed on curved surfaces.

Arc center:
Measures distances between the centers of arcs.

Coordinate:
Measures distances between coordinates entered for selection 1
and/or selection 2 items.

Set the calculation mode.

The choices are:

Exact else approximate (default mode):

Measures access exact data and wherever possible true values
are given. If exact values cannot be measured, approximate
values are given (identified by a — sign).

Exact:

Measures access exact data and true values are given. Note
that you can only select exact items in the geometry area or
specification tree.

In certain cases, in particular if products are selected, a
warning dialog box informs you that the exact measure could
not be made.

Approximate:
Measures are made on tessellated objects and approximate
values are given (identified by a — sign).
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5. Do you have a local V5 axis system?

. IfYES, check the Keep Measure box.
. If NO, leave it blank.

6. Do you want the measurement results to remain on the geometry
you have seen them in the dialog box?

. IfYES, check the Keep Measure box.
. If NO, leave it blank.

7. On the geometry, click to select a surface, edge or vertex, or an
entire product (Selection 1).

8. Click to select another surface, edge or vertex, or an entire
product (Selection 2).

In the Results area of the box, the type of geometry selected
(e.q., line) appears as well as its location on the part.

— Reszults

Calculation mode:  Exact

Selection 1: Line on Pad.2...01_Dipper.1
Selection 2 Line on Pad.2...0il_Dipper.i
Minimumn distance:  [7.874mm

Angle: |4.E?4E-DDE|:IEQ

The measurement also appears on the geometry. The selected
geometry appears highlighted.

9. (Optional) You can repeat steps 2-8 for other geometries.
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10. Click OK to end the session.

The measurements will disappear from the geometry, unless you
selected the Keep Measure box.

Customizing the Measurements

This sub procedure can be performed at any time during steps 2-8,
above. Performing this step enables you to see additional data about
the measurements you are taking.

1. Select the Customize button on the dialog box.

The dialog box shown below appears (the default values are
checked)

Measzure Between Customization

d Minimurm diztance

2 Angle

[ ] Components
[ ] Paint 1
[ ] Paint 2

@ Apply J - Eancel]

2. Check any additional values you wish to see and click the OK
button.

Additional results appear in the Measure Between dialog box. An
example appears below:
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— Reszults

Calculation mode:  Exact

Selection 1: Arc on RibcZ.Oil_Dipper.1

Selection 2: Surface in Pad.2...0il_Dipper. 1

Minimum distance:  [3.804mm

Angle: |

Cormponents: ><]EI.EEI'I iy YIEI.1 B Z|EI.1 amrn
Foint 1: ><|-'I 5. 236mm Y|-53.255mm Z|-33.EI.'-"5mm
Foint & ><1|-5. 436mm '11-53.1 (3rmm Z|-33.EE|5mm

a .t !"'.
g
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“How to Do a Safe Save into ENOVIA
LCA from CATIA V5

TN The objective of Safe Save is to prevent the user from building / editing data in CATIA V5 if
s they cannot be saved in ENOVIA LCA. Therefore, in interoperability mode, some CATIA V5
commands are grayed out / hidden in the Product Structure workbench.

Only commands subject to restrictions are listed below. And in some cases,
rules are applied to restricted commands.

Accessibility Save
Workbench| Feature |Command |™ LCA mode VC\:/(?rl;]nrlnnegn{ LCIR /
Rules
Shuttle NO (grayed
lout)
Simulation |NO (grayed
lout)
|Generate NO (grayed
Replay out)
H Manikin  |Generate  |NO (grayed
U Simulation |video out)
M Replay NO (grayed
out)
A Track NO (grayed
N out)
Play a NO (grayed
B Simulation |out)
Contact NO (grayed
U Constraint |out)
[ Coincidence [NO (grayed
L Constraint |out)
D Manikin Fix _ NO (grayed
IConstraints [Constraint OUt)
E Fix On NO (grayed
R |Constraint Jout)
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Update NO (grayed
lout)
Distance YES The result |[NO
and Band of this
Analysis command
cannot be
saved.
Arc Through [YES The result [NO
Manikin Three Points of this
Workspace command
Analysis cannot be
saved.
Measure YES The result |[NO
Between of this
command
cannot be
saved.
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Workbench Description

The Human Builder Version 5 application window looks like the image below.

Click the hotspots to see the related documentation.
TR W

=
#
H
&
*q
iz
&
&
B
"6

g

i1

@SS E g  FAT SRS ST | fad o 8o
T — - |

Human Builder Menu Bar
Manikin Tools Toolbar
Manikin Posture Toolbar
Manikin Workbench Access Toolbar
Manikin Simulation Toolbar
Manikin Constraints Toolbar
Manikin Workspace Analysis Toolbar
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The various menus and menu commands that are specific to Human Builder are

described below.

Start File Edit View Insert Tools Window Help

Start

.lnfrastructure »

Ergonomics Design & &n

E =it

Insert

@hject

2,

‘tt lew Companent
Big] Mew Product
few COM Component

S
i

a3 | Mew Part

E; Existing Component...

E:i Document Template Creation. ..
ﬁ Coincidence Constraint, ..

[ﬁ] Zonkact Constraint. .

,;jE Fix Constraink. ..

4&’ Fixc On Constraint, ..

%;ﬁ gktach)Detach

#'I' Mew Manikin. ..

@ Products and Resources Catalog Browser. ..

For

Human Builder

Hurman Builder

For

Coincidence Constraint

Contact Constraint

Fix Constraint

Fix On Constraint

Attach/Detach

New Manikin

See

Standard
Manikin
Creation

See

Coincidence
Constraints

Contact
Constraints
Fix
Constraints

Fix On
Constraints

Attaching an
Object to a
Manikin
Segment
Standard
Manikin
Creation



Human Builder Version 5 Release 13 Page 297

Tools
ﬁ;q Eotmula. ..
For See
Image ¥
Display Changing
k .
Macra Manikin
. Display
@ Display... Attributes
'FE‘%} IE Behaviors. ., )
IK Behaviors Inverse
ﬁ Descriptions. .. . .
Kinematics
7K vision. . Behaviors
k7| Reach Envelope. .. L o
D Descriptions Assigning
@ vosete Descriptions
;{' I'JT Posture Editar. .. (Memos)
ﬁ’fj Forward Kinematics. .. Vision Using the
Inverse kinematics Made ¥ Vision
Reach Mads . Function
E_‘% Flace Mode. .. Reach Envelope Using the
Elfﬁ'l Standard Pose. ., Reach
o Envelope
Libraries and Catalogs r
Update Using
Manikin
Constraint
Commands
Posture Editor Using the
Posture
Editor
Forward Kinematics Using
Forward
Kinematics
Inverse Kinematics Mode Using the
@% IK “Worker Frame Mode. ., Inverse
k 1K Seqgment Frame Made. .. Kinematics

Modes
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Reach Mode
Eg‘@ Eeach {position onld, ..

f Reach (position & arienkation). .

Place Mode

Standard Pose

Libraries and Catalogs

Open Human Libran. ..

ave in Human Libran...

pen Pozture Catalog...

5
0
Sawve Posture in Catalog. ..
Co

.
x
i
o

revert Libram into Pozture Catalog...

Page 298

Interactive
Positioning
with the
Reach Mode

Using the
Place Mode

Applying
Standard
Poses

Library
Management

Manikin
Catalog
Management
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Manikin Tools Toolbar

This toolbar contains the following tools:

B RS E

*% See Standard Manikin Creation

[E_j? See Changing Manikin Display Attributes

E'f See Inverse Kinematics Behaviors

ﬁ See Assigning Descriptions (Memos)

% See Using the Vision Function

:;a See Using the Reach Envelope

2% See Attaching an Object to a Manikin Segment
@. See Manikin Catalog Management

ﬁ.ﬁ See Manikin Catalog Management
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This too

Manikin Posture Toolbar

Ibar contains the following tools:

Lep 00 e & §3 4

Inverse ...

Reach ME

) bt

1
Y

b
i
o
v

See Using the Posture Editor

See Using Forward Kinematics

See Using the Inverse Kinematics Modes

See Using the Inverse Kinematics Modes

See Redefining the Segment Offset for Inverse Kinematics

See Inverse Kinematics Behaviors

See Interactive Positioning with the Reach Command
See Interactive Positioning with the Reach Command
See Using the Place Mode

See Applying Standard Poses

Page 300
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Manikin Workbench Access Toolbar

This toolbar contains the following tools:

‘ r‘{'r_'r'rl
'."F'.!I'
Mz

Human Measurements Editor

e o
[T

‘ l-l:..g- ‘

Human Posture Analysis
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Manikin Simulation Toolbar

7 This toolbar contains several commands belonging to the DMU Fitting
Simulator 2 (FIT) product. When opening the Human Builder
workbench, this toolbar will not appear unless the stated product is
properly installed or a valid license exists for this product

This toolbar contains the following tools:

2 2 Sy S ®D

Clash Detect.. B
| % © &

E@_ See Using the Shuttle Command

@? See Using the Simulation Command
fﬁﬁ; See Using the Compile Simulation Command

E% See Using the Generate Video Command

raj See Using the Replay Command

k2= See Using the Track Command

BI  See Using the Play Simulation Command
& See Using the Clash Command

@ See Using Global Collision Detection
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(f& See Using Global Collision Detection

€}, See Using Global Collision Detection
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Manikin Constraints Toolbar

This toolbar contains the following tools:

'8 6T 7

See Coincidence Constraints

=

ﬁ See Contact Constraints
é@ See Fix Constraints
ﬁjﬁ See Fix On Constraints

@ See Using Manikin Constraint Commands
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Manikin Workspace Analysis Toolbar

This toolbar contains the following tools:

Manikin Wo.. . E3

-.'5‘, See Distance and Band Analysis

Locss g

@,. See Arc Through 3 Points Analysis

 S€e Measure Between Analysis

S
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Glossary

A

abduction

adduction

ambinocular vision

angular limitations

anthropometry

B

binocular vision

blind cone

blind spot

The movement of a limb away from the median, or
midline, of the body.

The movement of a limb toward the median, or
midline, of the body.

The zone defined by the union of two shapes that
define the right and left monocular visions. The
entire field of vision that can be seen with both
eyes.

The manikin's joint limitations.

The study of proportional relationships between the
shape, weight and size of body segments.

The zone defined by the intersection of the two
shapes that define the right and left monocular
visions. The zone that can be seen by both the right
and left eyes.

The 3D graphical representation of the
mathematical model bordering the eye’'s blind spot.
Available for monocular vision only.

The area of the eye where the optic nerve is
attached.
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C

center of gravity

central cone

central spot of vision

constraint

coronal axis

COG

D

degree(s) of freedom

depression
DOF

dorsiflexion

E
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That point at the exact center of an object's
mass.

The 3D graphical representation used to create
a model that represent the mathematical model
of the central point.

Corresponds to the focus location. The end of
the line of sight.

The relationship of a manikin to its surrounding
environment.

The vertical axis perpendicular to the
transverse plane that is dividing the body into
superior and inferior portions.

See center of gravity.

Each linear or rotary movement along or about
a given axis. Manikin segments can have up to
three DOFs.

Shoulder adduction movement.

Degree(s) of freedom

Ankle upward flexion movement
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elevation
eversion

extension

-

father product

flexion

fovea

H

hyperextension

iInversion
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Shoulder abduction movement
Ankle abduction movement

The act of straightening a limb at a joint.

The product the manikin will be attached to in
the specification tree. It can be the root product
or any other product under the root.

The act of bending a limb at a joint, thus
forming an angle.

The fovea of the eye is a small pit in the center
of the retina that contains cones but no rods.
When looking directly at a point, its image falls
on the fovea. The fovea covers an angle of
about 2 degrees. Visual acuity is normally
greatest for images on the fovea.

Extending the extremity beyond anatomical
position.

Ankle adduction movement
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lateral rotation

left monocular vision

line of sight

M
manikin

medial rotation

monocular vision

P

peripheral cone

plantar flexion

ponctum proximum

ponctum remotum
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The rotation of a body part away from the
median, or midline, of the body.

The field of vision of the left eye only

Designed to facilitate the manipulation of the
manikin's field of vision. It can be selected as
any other segment of the manikin.

A virtual human.

The rotation of a body part toward the median,
or midline, of the body.

The field of vision from one eye only.

The 3D graphical representation of the
mathematical model bordering the human field
of vision. The tip of the cone corresponds to the
origin of the line of sight, i.e. the eyes.

Ankle flexion movement in the direction of the
sole of the foot.

The minimum accommodation distance or depth
of vision; the nearest point that can be seen
clearly.

The maximum accommodation distance of the
vision; the crystalline relax position for objects
located from five meters to infinity.
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postural score

posture

product tree

pronation

R

radial deviation

range of motion

reach envelope

right monocular vision

rotation
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A function used to evaluate the manikin's
posture.

The position of the whole manikin (global
posture) or of parts of the manikin such as
hand posture (local posture).

Process/ Product/ Resource (PPR) tree. The PPR
tree is a 2D view of the process. It lists all the
products and resources required to make a
specific product. It also lists, in hierarchical
form, the actions required to perform the
process that produces the product.

The movement of the forearm so that the hand
rests palm down on a surface.

Wrist adduction movement (toward the radial
bone, on the thumb side of the arm).

The range of translation and rotation of a joint
for each of its degrees of freedom.

A surface that represents all the possible
surfaces the manikin can reach using only the
arm and forearm. The motion starts at the
shoulder.

The field of vision of the right eye only.

A circular or turning movement of a body part,
such as the back or head, around its axis.
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sagittal axis

segment

shuttle

specification tree

stereo vision

supination

T

transversal axis

U

ulnar deviation
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Horizontal axis in the anterior-posterior
orientation. This axis is perpendicular to the
coronal plane that is dividing the body into
anterior and posterior portions.

A section of the manikin such as forearm, neck,
thigh, ankle, etc.

An element representing the object to be fitted
or unfitted from an assembly. It is composed of
an axis and list of models. The shuttle can be
moved about to simulate the fitting or unfitting
of the object within the assembly.

Area of the document window reserved for
viewing the design specifications of a part,
presented in the form of a tree structure.

The vision of both left and right eyes in two
distinct windows displayed side by side. This
type of display is use for special needs such as
vision in a stereo head mounted display.

The movement of the forearm so that the hand
rests palm up on a surface.

Horizontal axis in the left-right orientation. This
axis is perpendicular to the sagittal plane that is
dividing the body into left and right portions.

Wrist abduction movement (toward the ulna
bone, on the little finger side of the arm).
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V

visual field The entire area that can be seen when the eye
iIs forward, including peripheral vision.
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Numerics

3D mouse for IK mode, using a ®

A

adjust elbow, applying ®
analysis
Arc through 3 Points ®
Distance and Band &
Measure Between ®
applying
cylindrical grasp i)
pinch grasp ®
spherical grasp &
assigning descriptions (memos) &

B

blind spot i)

C

catalog management
converting *.swl files into catalog files &l
reusing manikin attributes from a catalog file &
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storing manikin attributes in a catalog file ®

catalog management, manikin ® @

center of gravity coordinates, retrieving ®

central spot &
collision detection

off &
on &
setting audible feedback for ®
stop i)

commands
Arc through 3 Points i)
Attach/Detach &
Collision Detection (Off) i)
Collision Detection (On) ®
Collision Detection (Stop) &
Compile Simulation ®
Copy/Paste ®
Display Attributes &
Distance and Band Analysis ®
Forward Kinematics &
Generate Video &
IK Behaviors &
Insert Constraint &
Inverse Kinematics Mode &
Inverse Kinematics Segment Frame mode ®
Inverse Kinematics Worker Frame mode &
Manikin Creation & &
Measure Between E
Memo E'
Place Mode
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Play Simulation ®
Posture Editor &
Reach Envelope ®
Replay ®
Shuttle &
Simulation &)
Standard Pose &
Track &
Undo/Redo & (&
Update i)
Vision i)
compass, positioning the manikin with ®
Compile Simulation command i)
constraints, managing ®
copy/paste function, using ®
creation of standard
manikin ® @
cylindrical grasp ®
hand grasp &

D

descriptions, assigning ®
display attributes, changing &’
Distance and Band Analysis &

E

ellipses, changing the properties of ®
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ik
F
Forward Kinematics, using i)
ik
G
Generate Video command &
global collision detection, using &
graphical properties of whole
manikin &
Graphical Properties toolbar &
iL
=
hand grasp ® ® &
hand grasp, applying types of &
iL

IK Behaviors command E'
Insert

menu bar &
interactive positioning with the Reach Mode command ®
inverse kinematics manipulator &
Inverse Kinematics Segment Frame mode ® @
inverse kinematics, redefining the segment offset for Inverse Kinematics ®
inverse kinematics, using a 3D mouse for ®

4
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L

lean
standard poses, applying &
lean, applying &

M

manikin & & & & & & &
display attributes, changing ®

Manikin Posture toolbar &

Manikin Tools toolbar & &

Manikin Workbench Access toolbar & (&

memos, assigning ®

menu bar & & &

O

offset feature E

P

peripheral contour &
pinch grasp i)
hand grasp i)
Place Mode, using ®
Play Simulation command i)
poses, applying standard ®
positioning with the compass
manikin (&
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Posture Editor dialog box
degree of freedom i)
display i)
predefined postures i)
segments ®
value

Posture Editor, using i)

posture functionality ®
posture functionality,

global posture reset i)

global posture swap &

local posture mirror copy i)

local posture reset &

local posture swap ®

vision posture reset &
posture undo/redo, using ®

R

reach envelope, using &

Reach Mode commands &
referential, redefining

manikin &
Replay command &

S

segment
attaching an object to & (&l
changing the color of &
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segment offset feature ®
segment twins ® @
segment, attaching an object to
manikin ® @&
segments,
changing the properties of ®
graphical properties of ®
moving with inverse kinematics ®
Shuttle command &
Simulation command &
sit
standard poses, applying ®
sit, applying ®
spherical grasp ®
hand grasp i)
squat
standard poses, applying i)
squat, applying ®
standard poses, applying ®® ® ® & &
standard poses, applying adjust elbow i)
Start

menu bar E'
stoop

standard poses, applying i)
stoop, applying &
surfaces, changing the transparency of &

T

toolbar
Manikin Posture &
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toolbar,

Graphical Properties i)

Manikin Tools (& (&

Manikin Workbench Access ® @&
toolbars

Manikin Workspace Analysis &
Tools

menu bar (&
Track command &
twins, segment ® ®
twist
standard poses, applying ®
twist, applying &
type functionality
Vision dialog box, ®

U

Undo/Redo command, using )

V

Vision dialog box, ®
distance functionality ®
distance functionality, focus distance i)
distance functionality, ponctum proximum &
distance functionality, ponctum remotum i)
field of view functionality i)
field of view functionality, central ®
field of view functionality, horizontal ambinocular ®
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field of view functionality, horizontal monocular ®
field of view functionality, vertical bottom ®
field of view functionality, vertical top ®
type functionality, ambinocular ®
type functionality, binocular ®
type functionality, left monocular ®
type functionality, right monocular i)
type functionality, stereo &

vision function, using i)

vision options ®

vision window
blind spot option ®
central spot ®
hide title option &
peripheral contour option i)
scale option ®

W

whole manikin graphical properties i)
workbench description &
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