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The art of technical illustrations

Designing visuals that speak a clear message with the help of S1000D
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Text by Marco Janicke

Technical communication appears to be regulated down to the last detail by norms and
standards, such as its language, structure, creation, distribution, quality assurance, and much
more. For visual representations, and specifically for technical illustrations intended for user
information, common conventions have become established, but clear standards are largely
absent. IEC/IEEE 82079-1 and ISO 20607 contain only very general statements regarding
technical illustration.

This is particularly unsatisfying since standardization is also the driving force behind the
effectiveness of visuals. From the user’s perspective, standardization ensures greater
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application reliability and a more positive user experience. From the creator’s perspective,
standardization brings interoperability and efficiency with traceable quality. No one would
question the success of similar standardizations in the field of technical drawings for
manufacturing and assembly.

One ray of hope is the ISO/IEEE DIS 82079-2 “Assembly of self-assembly products.” While
currently only available as a draft, this standard goes into detail regarding visualization. Here, for
example, you can find specifications on when which types of illustrations should be used, which
projections should be employed and which not, which visual conventions (sections, exploded
views, ghosting) should be avoided, and even which types of arrows are recommended for which
meaning.

S1000D, a treasure trove

But there is another standard for technical illustrations, albeit not explicitly so: S1000D - a
standard for the creation, management, distribution, and maintenance of (interactive,
electronic) product-oriented documentation for complex military and civilian air, land, and sea
systems. With nearly 4,000 pages and its specific focus, the standard includes Chapter 3.9.2,
“Authoring — Illustration Rules and Multimedia”, which spans about 100 pages that are not
particularly industry-specific. Here, we find very specific, practical rules for technical
illustration. The S1000D rules form a mature, well-designed framework that offers ready-to-use
guidelines. In addition, these rules can be tailored in accordance with the specific needs
through a mechanism called Business Rules (BR). The standard’s own BRs are supplemented by
additional BRs defined by national organizations, individual projects, and subprojects — and,
finally, by the BRs created by the authors themselves (Figure 1).

51000D

—— 51000D Business rules
National defense Business rules
Organization Business rules

Project Business rules

Authors' Business rules

Figure 1: Business rules close regulatory gaps



Let’s take a closer look at important S1000D rules regarding technical illustrations. S1000D
approaches technical illustrations quite generically in Chapter 3.9.2.1/2. It states that
illustrations must:

e convey technical information in a simple, clear, and economical manner and enhance it
visually

e be consistent with the text and other information to ensure maximum information

e clearly identify assemblies and parts within the overall device

e isolate all elements not belonging to the subject of the illustration

e use typical, natural, and systematic views

e show only necessary details

e use scaling and detailed views that ensure clarity and provide information in specific
areas

Shadows, hidden edges, and threads are considered unnecessary. The goal is visual clarity.
Object properties

Section 3.9.2.1/2.2.2.1 goes into detail about the smallest objects in an illustration, their
properties, and their use. It is crucial that we separate objects from one another through
markup. This serves a visual purpose for the viewer and a functional purpose for the creator,
allowing them to access and edit a defined group of objects. Just as with a content management
system, we try to separate content and presentation as much as possible. To do this, we assign
styles to individual objects or groups of objects to mark them. Examples include “illustration of
items” for the illustrated object itself or “leader lines” to show relationships between objects in
exploded views. Table 3 in Chapter 3.9.2.1/2.2.2.1 shows which properties the individual styles
can have according to S1000D. The standard itself provides for some alternatives, such as line
weights and multicolored illustrations. But here, business rules should provide clarity and define
a schema.

Text

Text and illustration remain a contentious topic, as this combination has a reputation for being
complex. Regardless of the fact that we consolidate the properties of different text types into
styles and assign them to text objects, we must keep an eye on any necessary translations.
These can include free annotations and “notes on general statements” (standardized to a limited
extent), such as “DO NOT TOUCH?” or “RH SHOWN.” Necessary translations can be handled
either in the illustration tool, by editing the SVG files, or by using CCMS mechanisms.
Unfortunately, this does not eliminate the issue of varying line lengths across different
languages.

Symbols

Chapter 3.9.2.1/2.3, S1000D lists a series of symbols and their functions, just as systematically
as we are accustomed to seeing in technical drawings (see Figure 2). The instruction to ensure
consistent line thickness when using symbols is unnecessary, as the geometry and properties
are clearly defined in Figures 4, 5, and 6 of the chapter. “Detail locators” and “detail identifiers”
establish relationships between overview drawings and the focused subject of the illustration.
“Sweep arrows” serve the same function. “Motion arrows” indicate the movement of individual
objects. “Direction indicators” show the direction of travel and facilitate the comparison of an
illustration with reality. When a technical illustration shows many repeated fasteners (like lots of
screws, bolts, or rivets), and adding a separate callout label for each one would clutter the
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drawing, you can use symbols instead of callouts. These symbols are explained directly in the
illustration’s legend.
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Figure 2: Symbols for illustrations according to S1000D

Halo

In Chapter 3.9.2.1/2.4, “halo” refers to the spacing around objects used to improve their
definition. According to this section, the halo should run around guide, center, and projection
lines with a width of 1 mm. This appears to be a very wide halo and too large, especially in dense
illustrations. In Chapter 3.9.2.1, Figure 1, an alternative halo width of 0.6 mm is specified. How
should one handle such conflicting specifications, which we also encounter in other standards?
In this case, the solution is to assign properties such as the halo to objects not directly, but via a
style. This makes it possible to change such a property centrally.

Type of illustration

Section 3.9.2.1/2.5 lists nearly all types of illustrations as acceptable options, but it gives clear
priority to isometric projection. This preference makes sense: In an isometric view, all three
principal axes are foreshortened equally, so each visible side of the object carries the same
visual weight. This makes it much easier to read, evaluate, and compare proportions with reality.
However, isometric projection also has disadvantages. Because all three axes meet at identical
120° angles, the view lacks perceptual fidelity and can lead to visual ambiguity. Although the
foreshortening factor is the same on all axes — ISO 5456-3 specifies a value of 0.816 - this
distortion is usually acceptable, since technical illustrations are rarely drawn to scale and are
typically interpreted on their own. In the context of S1000D, however, the issue becomes more
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noticeable: All projected symbols in Section 3.9.2.1/2.3 (“Symbols”) are shown without any
foreshortening. If the illustration itself used foreshortened axes, the symbols would appear
distorted — for example, text inside symbols would become smaller. For this reason, the
foreshortening factor for symbols must be 1.

Fills

Section 3.9.2.1/2.7 addresses another limitation of pictorial representations: They cannot
reliably convey the material properties of the real object. While geometry can be illustrated — and
even complex 3D forms can be shown — problems arise when two objects look identical but are
made of different materials that are relevant for their function. To resolve this, S1000D
prescribes the use of hatching to highlight areas, indicate media, or distinguish materials.
Colors should be avoided.

Although the hatching patterns themselves are precisely defined, their application is not.
Therefore, a legend must be included directly within the illustration where the hatching appears.
The legend must not be placed at the beginning or end of a Data Module (DM) or publication; it
must be located exactly where the reader needs to interpret the code. This is visual topic
orientation in practice.

Callouts

Callouts, as defined in Section 3.9.2.1/2.10, are used to identify and reference parts within an
illustration. A typical callout includes leader lines and text elements. According to S1000D,
leader lines should touch the referenced part, be as short as possible, and must not run parallel
to the main edges of the illustration. This is based on a Gestalt principle: Parallel elements are
perceived as belonging together, which is precisely the impression we want to avoid here.

Leader lines for callouts should stand out clearly and, especially in dense exploded views, must
not visually merge with the object in the illustration. For non-exploded assemblies, the leader
line should end with a dot on the part. Without this dot, it would be unclear whether the
reference applies to the left or right side of the edge.

Projection and center lines

Section 3.9.2.1/2.11 provides guidelines for projection and center lines. As in technical
drawings, a dashed line is used to indicate symmetry and axes of rotation. As projection lines,
dashed lines in exploded views indicate the “path” of the exploded parts. These lines must pass
through prominent points (holes) and, if possible, not be angled. In fact, exploded views are
often very dense, and the use of “Z-projection lines” becomes necessary to compress the
illustration. Z-projection lines are projection lines that lie parallel to the Z-axis in the projected
space.

General arrangement drawings

The approach outlined in Section 3.9.2.2/2.3 for overview drawings is exemplary. As already
indicated with regard to fill patterns, topic orientation is a top priority. In S1000D, topic
orientation primarily refers to the Data Module (DM), which defines both the topic and the
information purpose. It also means that each information unit must function as a self-contained
entity.

In an illustration, this is achieved by placing a simplified overview drawing at the top of the figure
to show where the primary object is located (see Figure 3). Sweep arrows or a detail locator with



a detail identifier show the actual subject of the illustration. Direction indicators (arrows) provide
orientation by showing the direction of travel.

Figure 3: Sample illustration based on S1000D using the open-source Mars rover

Colors

S1000D devotes considerable space to the use of colors in Section 3.9.2.3/2.1. It acknowledges
that colors are not a simple solution for assigning meaning, and it might be unwise to use colors
given existing research and the recognized complexity of the issue. Therefore, it is recommended
that, for critical information, colors should only be used:

with double coding (for example, color with a symbol, with text, or with texture)

for their meaning and never for illustrative or decorative purposes

with no more than six colors in a single presentation

only in accordance with existing conventions (red for danger, yellow for warning, green
for safety)

strictly with consistent meaning

when also recognizable under difficult conditions, such as artificial lighting, night vision
goggles, or red light

while taking color blindness into account

while taking cultural significance into account

Taking these limitations into account might diminish the joy of using color. Nevertheless, color
can be the garment of form. If form reveals structure, then color reveals function. And when both



harmonize, an illustration emerges that is not only seen but also understood. This is precisely
why a systematic color code, such as the one in the S1000D (see Table 2), is necessary.

Color Usage

Magenta Highlight parts or zones in the main view

Red Critical alarms, emergency information, warnings
Orange Warnings and danger zones

Amber Flight control warnings, precautions

Yellow Warnings, precautions, and emergency rescue points
Green Safe and Exit

Cyan hidden lines

Blue Reference, Navigation

Light yellow Reference elements in main views

Light blue Detail and fastening parts

Light grey Primary objects in the main views

Black Line drawings (guides, hatching, dimensions, and text)

Table 1: Color code according to S1000D (Source: S1000D)

At a glance

Chapter 3.9.2 of S1000D provides ready-to-use guidelines for technical illustrations. These
guidelines specify properties for lines, text, and texture, as well as functions. Following these
guidelines helps to convey the illustration’s message, provide orientation within the illustration,
and establish a connection between reality and the representation.

This standard serves as inspiration and guidance for creating your own graphic style guide,
regardless of the industry you work in. Beyond the actual guidelines, one inspiration that you
might draw from the S1000D is the realization that 100 pages are too many. Technical
communication emphasizes concise and precise information.

Sample illustrations with direct annotations can avoid verbal clutter. The properties and
functions of the smallestillustration components do not need to be documented in detail. It is
sufficient to show these in the application’s settings. What needs to be documented is which
files contain these settings, in which output, and how they are transferred.

It is worth highlighting the precision and completeness of the specifications for line styles,
callouts, projections, and the product/topic orientation in this section of S1000D. Yet, these
rules are only a starting point. S1000D is like music. Illustrators are the musicians; business
rules (BR) are the conductor. You have to know when you can improvise and when you cannot.

Downloads

S1000D Editions 1.7 through 6: https://users.s1000d.org/Default.aspx

Mars rover model: https://github.com/nasa-jpl/open-source-rover
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Info Box

A complete, ready-to-use set of settings and content for technical illustrations according to
S1000D with Corel DESIGNER is available at www.bravecroc.de/en/s1000d-designer.

It includes:

e Template (CDT)

e Style Sheet (CDSS)

e Symbol libraries (CSL)
e Color palette (XML)

e Workspace (CDWS)

Metadata
Mastering technical illustrations with S1000D

Technical illustrations often lack clear standards. S1000D fills that gap with a rich set of rules for
linework, projections, symbols, hatching, and color. This article shows how these guidelines
help illustrators create visuals that communicate reliably, support user tasks, and maintain
consistency across complex documentation environments.
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