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Vector based digital mock up for human 
representation in technical illustrations

 dummy, simulation, model
 real, to scale, virtual
 long 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

 3D model output as vectors 
 scalable without quality loss
 thick-thin line technique
 functionally editable
 so too vectors for humans and hands

Vectors
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Vector based digital mock up for human 
representation in technical illustrations

 based on standards
□ ISO 3864-3
□ ANSI Z535.3

Technical 
communication

 based on conventions
□ for example, IKEA in comic style and figure style
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ISO 3864-3 Annex A and ANSI 
Z535.3 2011 Annex A 

Source: IKEA

Based on standards Based on conventions
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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:

□ the subject of the illustration must be present

□ access to the subject of the illustration must be possible

□ blurred perspectives with misaligned lines

□ difficult to combine with other photos 
from different camera positions

□ high effort to reduce details (cropping, tracing)

□ low possibility of reuse

□ 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 
 no illustration for glossy brochures 
 with standard tools

□ 2D vector software 
(Corel DESIGNER, Inkscape, Adobe Illustrator, …)

□ 3D authoring tools 
(Lattice XVL Studio, SOLIDWORKS Composer, Creo Illustrate, …)

Efficiency best possible result 
with optimal effort
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What information do we want to convey?
Position of users and their hands on the product ...
 never for illustrative purposes, 

but always with an instructional intention
 only for specific actions
 not necessary for standard situations 

□ holding a hammer
□ using a screwdriver
□ using general tools

 if necessary and possible with 
□ Force
□ Direction
□ Movement 
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Hands in technical illustrations

 Arrows 
□ often hide much less
□ show direction
□ with direction comes 

movement
□ gives an idea of dynamics

Hands or arrows?

 Hands 
□ show specific grip position
□ allow conclusions to be drawn 

about the amount of force 
required

□ but no dynamics
□ depending on handedness 

(left-handed, right-handed)

Source: Fiebrich „Hand illustration ratings“

... one moment

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

Hands in technical illustrations ... realization in 3D

□ high effort for mock-up in the 3D 
authoring tool (→ libraries) 

□ quality of vector output is dependent on 
the model

□ free in position and projection
□ possible with any industry standard 3D 

authoring tool
□ outlines with thick-thin line technique

Source: www.lattice3d.com

Source: www.grabcad.com 
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Hands are created new as 2D vector objects based on photos.

Hands in technical illustrations ... realization in 2D

□ all disadvantages of photos 
≠ agile

□ high effort for 
manual tracing

□ once available ... then libraries 
≈ agile

□ possible with any 2D vector software
□ outlines with thick-thin line technique
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 Force required 
□ indicated by the grip of the hand is unsafe, 

but a possibility for consumer products
□ specify tightening torque

... Localization 
□ conventions for arrows 

thick arrow = high force
 Direction and movement

□ arrows
stepped, limited, accelerated, decelerated

□ speedlines for very dynamic actions
ISO/IEC 80416 

Hands in technical illustrations ... additional information
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 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

overrated

overrated

Humans in technical illustrations ... one moment
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 Colors with instructive coding
□ consider meanings in different cultures
□ avoid overlapping with safety colors (ISO 3864-1) 
□ pay attention to color misinterpretation

overrated

https://informationisbeautiful.net/visualizations/colours-in-cultures/ https://coolors.co/

Humans in technical illustrations ... one moment
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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.

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

□ vector output quality

□ free in projection
□ possible with any industry standard 

3D authoring tool
□ outlines with thick-thin line technique

Humans in technical illustrations ... realization in 3D

Source: www.lattice3d.com
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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
www.lattice3d.com

Humans in technical illustrations ... realization in 3D
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People are mounted as functional 2D vector objects after 
rendering the 3D model from the product.

□ fixed projection (isometry)
□ limited movement
□ outline representation is not possible

□ easy to handle (constrains similar) 
□ flexible
□ easily customizable 
□ possible with any 2D vector software

Humans in technical illustrations ... realization in 2D

Source / Base: www.macrovector.com
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 Position
□ Constrains similar to 

... functional groups 
with defined rotation points 

Humans in technical illustrations ... customizing in 2D
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 Styles (internal and external style sheets)
□ Company colors 
□ Gloves or none

Humans in technical illustrations ... customizing in 2D
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 referenced content 
□ Company logo
□ Equipment (helmet, cap, hands, ...)

Humans in technical illustrations … customizing in 2D
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Source: IKEA

Humans in technical illustrations ... in action
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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

… finally

Efficiency best possible result 
with optimal effort

3D human and 2D human figures are available on 
www.bravecroc.com under CC0 license.
www.bravecroc.de/en/representation-of-persons-in-technical-illustration/
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 here and now

 later during the conference

 or always at
m.jaenicke@bravecroc.com

… questions?

www.bravecroc.com



Thank You! Man tackar!
Overall Conference Feedback:
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