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Vector based digital mock up for human
representation in technical illustrations

" dummy, simulation, model
" real, to scale, virtual

" Jong before the product exists in
reality

" for usability tests and visualization
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Vector based digital mock up for human
representation in technical illustrations

S

Vectors

" 3D model output as vectors

®  scalable without quality loss

" thick-thin line technique

"  functionally editable

® 5o too vectors for humans and hands
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Vector based digital mock up for human
representation in technical illustrations

®

Technical
communication

" based on standards
o 1SO 3864-3
o ANSI Z535.3
" based on conventions

o for example, IKEA in comic style and figure style
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Based on standards Based on conventions
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ISO 3864-3 Annex A and ANSI Source: IKEA
Z535.3 2011 Annex A
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If you don't want that kind of illustration ...

... but still show the interaction of people and product,
... then you must work with photographs and their drawbacks:

o the subject of the illustration must be present
0 access to the subject of the illustration must be possible
o blurred perspectives with misaligned lines

o difficult to combine with other photos
from different camera positions

o high effort to reduce details (cropping, tracing)
o low possibility of reuse

o variants (especially future ones) cannot be shown
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So mock up after all ...

... but with this background:

" technical illustration for industrial products with many variants
" noillustration for glossy brochures

" with standard tools

o 2D vector software
(Corel DESIGNER, Inkscape, Adobe lllustrator, ...)

o 3D authoring tools
(Lattice XVL Studio, SOLIDWORKS Composer, Creo lllustrate, ...)

best possible result

Efficiency @ with optimal effort
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What information do we want to convey?

Position of users and their hands on the product ...

" never forillustrative purposes,
but always with an instructional intention

" only for specific actions
" not necessary for standard situations
o holding a hammer
O using a screwdriver
O using general tools
" if necessary and possible with
o Force
o Direction

o Movement
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Hands in technical illustrations ... one moment

Hands or arrows?

®  Hands "  Arrows
o show specific grip position o often hide much less
o allow conclusions to be drawn o show direction

o with direction comes

about the amount of force \ A
required < (’ > movement
o but no dynamics O gives an idea of dynamics

| overrated | depending on handedness
(left-handed, right-handed)

Source: Fiebrich ,,Hand illustration ratings”
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Hands in technical illustrations ... realization in 3D

Hands are mounted in the 3D authoring tool in the 3D model
of the product as 3D objects.

o high effort for mock-up in the 3D
authoring tool (= libraries)

o quality of vector output is dependent on
the model

Source: www.grabcad.com

o free in position and projection

0 possible with any industry standard 3D
authoring tool

o outlines with thick-thin line technique

Source: www.lattice3d.com
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Hands in technical illustrations ... realization in 2D

Hands are created new as 2D vector objects based on photos.

Symbi HDS01 Foy
%?__X\\} Overkommen ) “‘i
o all disadvantages of photos Lo J
b [ Elektrisch
H b [ allgemein
# agile P
BZDE\EktrDWErIQEugE'I'LE.:sI
. hWerkzeuge TLS.csl
o high effort for WY -
manual tracing - i |
== vy Name Beschreibung
a.‘:-%,}i‘ HDS01 Hand geschlossen, sfw
&':;i‘g?: HDS01a Hand geschlossen, fa...
a :{f-%\‘§ HDs02 Hand von unten, s/w
0 once available ... then libraries 3 LR
. I ;;,, HDS03 Hand, Daumen, s/w
= agl |e & AT HDS03s Hand, Daumen, farbig
. . & 7% HDSM4 Hand von oben, siw
o possible with any 2D vector software e ooe et s
. . . . . . F J\“f:\ HDS05 Hand, Zeigefinger, s/w
0 outlines with thick-thin line technique
+
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Hands in technical illustrations ... additional information

" Force required
o indicated by the grip of the hand is unsafe, g l
but a possibility for consumer products

o specify tightening torque
... Localization i/

O conventions for arrows
thick arrow = high force l
"  Direction and movement v

O arrows
stepped, limited, accelerated, decelerated

0 speedlines for very dynamic actions v

i
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Humans in technical illustrations ... one moment

overrated

overrated

Ethnic belonging
= don't show any significant ethnic characteristics

Gender characteristics
=> don't show any essential gender characteristics

Reading direction from "coming" to "going" and vice versa
= direction depends on context of text-picture combination
=> show direction with arrows or numbers
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Humans in technical illustrations ... one moment

®  Colors with instructive coding
overrated | consider meanings in different cultures

o avoid overlapping with safety colors (ISO 3864-1)
O pay attention to color misinterpretation

Squarespace Get a domain and create a website with "
OOOLors Squarespace Start A Free Trial Generate  Explore  More v Signin

q I’ r ? e~ [ o @ View of Export [] Save =
8 * . i % Color blindness
‘. L 7
Q) —] L8 R ¢ 7 e
8 .1 ol v &+ e g Protanopia
.ﬁ L s / ’ w ‘ OE1313 004873 O0BESE A1262D FFFFFF ESBF28 Deuteranopis y
“ J == :- <l Tritanopia
g Achromatopsia
- L ]
b = ) Q\ ’.‘. Protanomaly
i r 1 \ & @ ~ Deuteranomaly

Tritanomaly

a g ,
.m n i OFOF13 1B1566 352A6C 727C2A FFFFFF D8DBS5 Achromatomaly
. -

https://informationisbeautiful.net/visualizations/colours-in-cultures/ https://coolors.co/
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Humans in technical illustrations ... realization in 3D

In the 3D authoring tool, people are mounted in the 3D
model of the product as 3D objects and both are
rendered together as vectors.

o 3D models of persons,
are relatively complex to handle

o vector output quality

o free in projection

0 possible with any industry standard
3D authoring tool

0 outlines with thick-thin line technique

Source: www.lattice3d.com
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Humans in technical illustrations ... realization in 3D

Where do the 3D models come from?

®  Portals with 3D models

monolithic, without structure, very simplified
www.grabcad.com
www.3dcontentcentral.com
www.3dcadbrowser.com
www.free3d.com
www.makehumancommunity.org

" Lattice-XVL-Man
structure, rotation points

Objektgruppen-Struktur 1 x
=@l Worker 3D
o @ Worker
= @ Worker Group
=@ Upper body with hip
Mes Hip
= [ Upper body
o[l Chest, arms and head
@ Head with Neck
Ied Chest
= 1@ Arm with shoulder right
o Arm right
[ Forearm with hand right
[Fles Upper arm right
[ Shoulder right
I Arm with shoulder left
e waist
@ Legleft
o Under leg left
1@ Foot left Group
[“1ed Lower leg left
[FEa Thigh left
[Vl Leg right

www.lattice3d.com

I E Objektgruppen-Struktur |
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Humans in technical illustrations ... realization in 2D

People are mounted as functional 2D vector objects after
rendering the 3D model from the product.

o fixed projection (isometry) = P

o limited movement f}“L

A==

0 outline representation is not possible ¢
\\4_\(5_‘{11
']:; =
b
. . . b
o easy to handle (constrains similar) l \®
N_4 |I o
5 flexible NN

o easily customizable

o possible with any 2D vector software

Source / Base: www.macrovector.com
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Humans in technical illustrations ... customizing in 2D

" Position
o Constrains similar to Objekte -
... functional groups = y— off
with defined rotation points v S Ebenet 1A
v} Man
» ®  Head
v Arm
v Forearm
Forearm
' v Hand
R Finger
Thumb
~ Upper arm
Pl Leg
Pl Leg
» ¥ Upperbedy
8 Arm v
&
Marco Janicke Humans in technical illustrations Slide 18




Humans in technical illustrations ... customizing in 2D

B Styles (internal and external style sheets)

Objektstile
‘@Man [l @
®C0n§tructlon helmet g
D Col I Ipa ny CO OrS ®Construction helmet accent }
S oRm |z
ﬁiHair 2
sﬂkm
o Gloves or none Ssnsccon
S Work shirt
®Work shirt accent
®Work trousers and cap
®Work trousers and cap accent
&PA
e
\- =« Fiillung (Man)} s "
HadmEE =
H ==
RGB - &
R |36
G |47
B: 39
#382F27
[ |
. ] s
+| Fallungsabertrag =]
Eallung aberdrucken
CMYK:  C:62 M:67 Y:78 K:78 v
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Humans in technical illustrations ... customizing in 2D

" referenced content ‘
o Company logo |
o Equipment (helmet, cap, hands, ...)
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Humans in technical illustrations ... In action

Source: IKEA
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... finally

Humans and hands in technical illustrations
are realizable in an efficient way ...

" in 2D with limits, but very efficient
" in 3D less limits, but more time consuming

best possible result

Etficiency @ with optimal effort

3D human and 2D human figures are available on

www.bravecroc.com under CCO license.
www.bravecroc.de/en/representation-of-persons-in-technical-illustration/
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bravecroc

SERVICES TOPICS

Marco Janicke

FACTS ABOUT CONTACT EN | DE

Safety signs according to DIN 4844-2

DIN 48

tobe

-2 supplements the safety marks of 1ISO 7010 with national safety marks

Germany. Safety signs of the: /0 standards are combined in

Germany in the...

Safety signs test methods

1SC 7010 provides some safety signs. However, depending on the application, these

too general, too specific or not availzble for the specific case. In

Humans in technical illustrations

... questions?

New posts

W Representation of pers
chnical illustration

W Consulting Funding

B Symbol dec:

B Lectures and workshops

B Consulting for CorelDRAW
and Corel DESIGNER

Most viewed posts

W Safety sign colors

W The book for technical
illustration

W Fonts for callouts

W Safety signs according to DIN
4844-2

Slide 23




kom ¥ tekoms=

EEEEEE SWEDEN

Thank You!

Overall Conference Feedback:

OOOOOOOOOOOOOOOOOOO
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