Using Adobe lllustrator for mechanical engineering design

by

Kim Zalatan

Submitted to the Department of Mechanical Engineering
in Partial Fulfilment of the Requirements for the

Degree of

Bachelor of Science in Mechanical Engineering

at the

Massachusetts Institute of Technology

June 2011

© 2011 Kim Zalatan
All rights reserved

ARCHNES

MASSACPUf

§

! 0o TZE]Z’%E}?;

|
|
f

¥
L2 RIES

Mt v e v [

The author hereby grants to MIT permission to reproduce and to
distribute publicly paper and electronic copies of this thesis document in whole or in part

in any medium now known or hereafter created.

Signature of Author.............cccooceiiii e

Certified by ...oovvveeriieeieieeieeen

Accepted DY ..o

e

Department of‘Mechanical Engineering

May 6, 2011

David R. Wallace

of Mechanical Engineering

John H. Lienhard V

Samuel C. Collins Proféssor of Mechanical Engineering
Undergraduate Officer






Using Adobe lllustrator for mechanical engineering design

By

Kim Zalatan

Submitted to the Department of Mechanical Engineering
on May 6, 2011 in Partial Fulfilment of the
Requirements for the Degree of Bachelor of Science in
Mechanical Engineering

Abstract

Sketching by hand is important in the creative process because it promotes
reinterpretation through ambiguity. Adobe lllustrator is a valuable tool for an engineer to
make professional-looking presentation drawings. The project conducted as this thesis
was to create a website tutorial to teach students at Massachusetts Institute of
Technology enrolled in 2.009, the senior capstone product design course, the basics of
Hlustrator. A study was conducted on two subjects to judge the effectiveness of the
website tutorial project at teaching how to use lllustrator. The subjects had no previous
experience with the program. Both of these subjects were able to learn the basics of
lllustrator and create a simple logo design in under two hours. They reported that the
tutorial gave them enough knowledge of the program to then experiment on their own to
continue learning lllustrator. While this tutorial is not meant to teach all aspects of the
program, it has been shown to be effective at teaching people with no lllustrator
background how to create a simple but useful design that could function in the scope of
2.009.

Thesis Supervisor: David R. Wallace
Title: Professor of Mechanical Engineering
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1. Introduction

The product design process for an engineer is not completely understood, however,
it has long been known that the act of sketching plays an important role. Sketching is a
process by which the sketcher externalizes an internal idea or image. Sketching starts
in the ideation phase and continues even as the design becomes more tangible.
Engineering sketching is different than an artist sketching as it is a technique to achieve
conceptual design. (Company 2009) Ferguson introduces three types of sketches
utilized by engineers- thinking sketches, talking sketches, and prescriptive sketches.
(Ferguson 1992) These types of sketches each serve different purposes in engineering
design, but all draw upon the common language of sketching, in which lines and shapes
create symbolic meanings. (Goel 1995; Purcell & Gero 1998 ; Prats & Garner 2006;

Plimmer & Apperley 2001)

A 2003 study conducted by the American Society for Engineering Education
(ASEE), determined that the ability to sketch objects by hand was the second most
important skill for an engineer. Engineering students are taught how to use CAD
programs such as Solidworks or ProEngineer in order to make both solid models as well
as engineering drawings (which are a type of prescriptive drawings). Other types of
designers, industrial designers, graphic designers and artists, are taught how to use
Adobe lllustrator, to make vector images of varying complexity. This program is a very
powerful tool, and can have a lot of value to a mechanical engineer for making visually

clear sketches or drawings of a product or idea that others can easily understand.



The point of this thesis is to create a ‘crash course’ in Adobe lllustrator for
engineering students taking Massachusetts Institute of Technology’s (MIT) produCt
design course, 2.009. This crash course will expose them to each of the essential tools
and encourage them to explore other less essential tools and options. The tutorial is
formatted as a website to allow for the posting of videos showing how to use the tools,
but also includes text and images. The student starts by learning how to use the
individual tools in the lessons section of the site. They are then ready to move on to the
project section where the essential tools will be used together to demonstrate how to
make a few simple but useful projects for the course. Emphasis is placed on why the

projects are useful to the course, and to the product design process.

2. Theory of sketching, drawing, and computer-based drawing
2.1 Ambiguity and transformations in sketching
In order for sketching to be an effective tool for the creative process, sketching must

be ambiguous. (Goel 1995; Garner 1990; Purcell & Gero 1998;) When sketching on
paper, the creative process continues as the drawing is created; the creation of one
hand drawn sketch leads to an idea for the next sketch. Garner defines this ambiguity
as the production of a sketch whose flexibility deliberately provokes a variety of
interpretations. (Garner 1990) It is believed that overly detailed sketches at an early
design stage may stifle creativity and discourage the search for alternative design

solutions. (Garner 1990)

Through sketching exercises, designers often create a set of related sketches called
a design family. These designs often represent the same idea and may be views of the

same idea with emphasis on a different attribute or view. (Prats, et all 2009; Prats &



Garner 2006) As the designer sketches, the sketches undergo what Goel calls
transformations. (Goel 1995; Prats, et all 2009) He identifies two different types of
transformations, which he calls vertical transformations and lateral transformations.
Vertical transformations manipulate the idea into a different version of the previous idea;
this could be a different view of the same idea or the same idea with a focus on a
different part of it. Lateral transformations are conversions from one idea to a new idea;
it is through these reinterpretations that new ideas are created. Lateral transformations

are catalyzed by the ambiguity inherent in hand sketches.

Designers often create a great many sketches early in the design process solely for
their own benefit. (Garner 1990) The desire of designers to create a great many
sketches may lie in this technique’s ability to maximize the number of lateral
transformations allowing the designer to arrive at the optimal design solution. This
follows along with the brainstorming strategy that the quantity of the ideas is more

important than the individual quality of the ideas. (Lieu & Sorby 2009)

2.2 Engineering sketching
Ferguson introduces the three types of engineering sketches: thinking sketches,

talking sketches, and prescriptive sketches. (Fergusson 1992) Thinking sketches are
the externalization of the concept from one’s imagination. They may or may not have
annotations as they are meant only for the drawer. They are best executed by hand to
capitalize on the ambiguity and rapidity of sketching. When designers communicate
together they often sketch together to exchange ideas, creating talking sketches. The
prescriptive sketches of today are mainly made from CAD programs, but in the past

drafting methods were used. These are annotated so that someone else can



understand and/or create the object depicted. However, CAD is not ambiguous enough
to promote lateral transformations; in order to create a sketch in CAD, the object must

be entirely thought out.

Yang showed that there might be a correlation between sketching in the first half of
a design project and the design outcome in the form of contest results. (Yang 2009)
This study suggests that engineers who sketch more in the beginning of a project will
have a more successful outcome. These sketches may be kept in a design notebook of
some kind. Lieu believes sketching is an important practical, as well as teaching tool, for

engineers. (Lieu & Sorby 2009)

2.3 Use of lllustrator in product design
In the context of the product design course, 2.009, many different types of visual

representations are used. These can include informal sketches and chalkboard
drawings when ideating or creating new design solutions as a team, printed prescriptive
drawings of parts to be machined, thinking sketches done in an individual’s lab
notebook, and drawings/graphics for presentations. Adobe lllustrator is not the right
program to create all of these types of drawings; it shouldn’t replace fast thinking or
collaborative drawings or the precision of drawings generated by a CAD program. More
and more of the graphical communication used by engineers today is of the formal type
used in digital presentations to technical reports. (Rose 2005) Adobe lllustrator is a
great option for creating formal visuals for presentations. Tofan noted that lllustrator can
be a helpful tool for chemists and chemical engineers to use to when creating drawings

for research papers, books, and lab manuals. (Tofan 2008, 2009)
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Presentations in 2.009 are often given using visual aids. Earlier presentations in the
semester might make use of poster boards as the visual aids, while later presentations
may use PowerPoint or Keynote. Both types of these visual aids need to be clear and
visible by the audience who may be far away. They also need to have the right level of
ambiguity. A drawing done it lllustrator is more ambiguous then a product render
created from a CAD model, but less ambiguous than a hand drawn sketch. As the
product ideas get more and more finalized, the ambiguity of how it is represented needs
to be lessened. In the early to middle presentations, the drawings need to be somewhat
ambiguous and lllustrator is a good way to achieve that. The final presentation needs to

be very concrete so a solid model render is a better graphic to use.

Advantages of using lllustrator for product representations include unlimited drawing
space, easy storage of iterations, unlimited editing capabilities, a digital format, which
makes it easy to add to presentations or reproduce, and any complicated curvature can
be exported to .dxf for later importation into a CAD program. When working from an
lNlustrator drawing, it is easy to explore many different designs in a design family without
having to redraw anything; one can duplicate the original drawing and make changes
with relative ease. It is also easy to control the ambiguity of the drawing by changing the
amount of detail; lllustrator drawings can consist of just line in black and white, or can

have color and shading.

It is important to remember that the use of lllustrator does not replace hand
sketching, but merely supplements it. The purpose of sketches is by in large distinct
from that of presentation drawings. (Buxton 2007) Ottosson noted that students who

tried to start the design process drawing with computer based methods experienced
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trouble in the concept-selection phase. (Ottosson 1998) Sketches also present an
excellent starting point for creating a drawing in lllustrator. Hand sketches can be
scanned in and traced using the pen tool; this may help new users to lllustrator avoid

the potential difficulty starting to work from a blank document

3. Tutorial design
The homepage of the tutorial website explains that this tutorial is only meant to be a

‘crash course’ in lllustrator. It is intended to get students started with the program and
that it is recommended that for further study they refer to the useful links section of the

website.

3.1 Lessons
The lessons cover each of the ‘essential’ tools in lllustrator. The tools are

introduced, and experimentation with each tool is encouraged.

3.1.1 Overview
In the overview section the student is introduced to the overall layout of lllustrator.

This includes the menu and control bar on the top of the screen, as well as both the

right and main (left) tool panels.

The overview section describes how to change the size of the document using the

edit artboard tool to crop the image or to make the drawing bigger.

The webpage describes the different types of tools on both of the tool panels,
highlighting the very important tools on both of the palettes, including the selection tools,
the pen tool, the color options, the stroke options, the gradient options, and the layers

panel.
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The section briefly covers how to turn your drawing into a standard image file
through exporting it.
3.1.2 Select tools

This section covers the four main selection tools in lllustrator. The first tool is the
main selection tool. This tool selects shapes as a whole. You can use it to resize a

shape, move a shape, or to rotate a shape.

The next selection tool is the direct selection tool. This tool selects only one point or
line segment in a shape. It can be used to manipulate a shape after it has been drawn

with the pen tool.

The last two tools are the magic wand tool, which selects an area of one color or the
lasso tool, which selects many objects by drawing a shape around them.
3.1.3 Pen tool

The pen tool is the most important tool to learn in lllustrator. It can be used to create
any number of both straight and curved line segments. By clicking from place to place,
one can create straight-line segments. To make a curved line segment, when clicking at
the next point, one must hold the mouse button down- a handle will appear to modify
the curvature. When creating the next point, the pen tool will automatically match the
curvature that was created on the last point, to make the whole shape appear smooth. If
this is not desired, one should click again on the previous point to remove the second

half of the handle.

A good way to practice using the pen tool is to trace photos. The page has a video

tutorial and some example images.
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The page also discusses the shapes tool and the other pen tools, such as the add,

delete, and convert anchor point tools.

3.1.4 Stroke
The stroke options section teaches how to make changes to the appearance of

shapes you create by varying the stroke options. The options include fill color, stroke

color, stroke width and profile.

The color options on the control panel or in the main tools palette change the colors.

The no-fill button is for making either a stroke outline or a fill on the shape transparent.

The right tools panel provides even more stroke options, such as adding

arrowheads, different caps, corners, and making the line dashed.

CS5 adds the functionality to create your own stroke profile, by allowing the user to

change the width of the stroke along its length using the width tool.

3.1.5 Colors/gradient
There are many ways to pick a color in lllustrator. lllustrator can use different

standards for specifying color, like RGB, CMYK, or HTML. There is also a color field

that a color can be selected from.

Swatches are another useful feature that lllustrator has for dealing with colors.
When working on a project the designer can create swatches of all the colors they want

to use so they are easy to access from the right tools panel.

The eyedropper tool picks up any color from another part of the drawing or from a

placed photo.
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The gradient options panel from the right tools can be used to create unique
gradients. Adding more colors to the gradient can be by clicking below the gradient
slider. The grey diamonds can be moved and to change the look of the gradient. The
angle of rotation is also adjustable to change how the gradient fills the shape. The
webpage shows two examples of gradients.

3.1.6 Layers

This section teaches about the good practice of using separate layers. The layers
panel has a button similar to the add swatch button to add a new layer. It is a good idea
to name each layer with what is in the layer. When working on a complicated project,

the names will keep the designer from getting confused.

The order of the layers is important. The layers at the top of the list will show up
over they layers behind them. Moving a layer in the panel will change its location. When
working in a layer, it is a good idea to keep all the other layers locked so something in
another layer doesn’t get inadvertently changed. The other indicator on the layers panel
looks like an eye and indicates whether or not a layer is visible. Turning a layer invisible

can be helpful trick to see other layers behind or around the invisible layer.

3.2 Projects
These sections highlight ways to put the skills/tools taught in the lessons together to

create graphics that are useful in 2.009.

3.2.1 Poster sketch
This section has a video showing the important steps to trace a hand drawn poster

sketch. The project is to make a digital version of a sketch that can be put on a poster

for the three ideas milestone.
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3.2.2 Poster layout
This section has a video showing how to use Adobe InDesign to use the poster

sketch to complete a poster layout.
3.2.3 Storyboard

This page explains what a project storyboard is and includes links to the 2.774J
project storyboards for reference. It has an example storyboard from a previous 2.009
project and explains how to create an effective storyboard grid. This project page also
covers how to utilize copy paste to make creating s storyboard easier. When adding
human forms or hands, it may be helpful to trace from a picture of a real person or a

mannequin, so links are provided with resources for both.

3.2.4 Logo

The logo project page explains why a logo is important and has a link to a great
explanation of the process that can go into creating a logo. It recommends that the
student look to other logos in the industry/market unto which their product belongs. This
can help them get a good idea of the types of designs that their logo needs to fit in with.
The page also gives several good resources for free and interesting fonts online.
Because the online fonts probably wont be perfect, there is a video tutorial of how to
manually manipulate a font.
3.2.5 Slides

This page briefly covers two of Keynote’s features. The first is the alpha feature,
which the student can use to remove the background of any photograph in their slides.
The second is the Magic Move slide transition. This transition can take any two slides

that have repeated elements on them and move them from their positions/orientations
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on the first slide to that of the second. The student can use this to create simple

animations for their presentation.

3.3 Useful links
This page has a list of other helpful tutorials that students may want to make use of

for more practice with Adobe lllustrator. The full list is on the last page in the Appendix.

4. Experimental design

A study was conducted to measure the successfulness of the tutorial in helping

inexperienced Adobe lllustrator users make a finished project.

4.1 Subjects
Two subjects were chosen for this study. They were chosen based on their age,

adeptness at using a computer, previous experience with lllustrator, and time availability

to complete the study.

Subject A is a 56-year-old construction project manager. He is used to working with
architectural plans, but is not familiar with drafting software or Adobe lllustrator. He is

somewhat comfortable using a computer.

Subject B is a 20-year-old Babson student majoring in business. She has never

used lllustrator before, and is comfortable using a computer.

4.2 Task/prompt
The subjects were asked to review the website tutorial created as part of this thesis.

They were given an Apple computer with Adobe Creative Suite 5 installed on it and
Internet access. They were encouraged to use any additional online resources they
wanted. They were not given a drawing tablet, but they were given access to paper and

a pencil in case they wanted to sketch ideas before beginning the prompt.
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The prompt that they were given was to create a logo for Bob’s Birdhouses. They
were told that logo should consist of the company name (Bob’s Birdhouses) as well as

some sort of drawing.

The logo was chosen as the project for the prompt because of its possibility to be
either simple or complex depending on its designer. It also incorporates many of the

skills taught by the tutorial, like the pen tool, fonts, colors, and stroke.

4.3 Outcome evaluation
Careful observation of the subjects was made while they went through the tutorial.

They were asked to describe anything about the tutorial that confused them or that
needed more explanation. Notes were taken during the study. Participants were asked
to explain their process of logo creation and any experimentation they did in lllustrator
during the tutorials. Both their experimentation and logo designs were saved and are

discussed in the next section.

5. Results and discussion
Throughout the course of the study, many ideas for changes/additions to the

website tutorial were suggested by subjects, or by their actions. These changes have

since been enacted to ultimately make the tutorial easier to understand.

Both subjects were timed through the course of the tutorial. The times were
recorded for how long they spent using the tutorial and experimenting, and how long
they worked on their logo design. The results are shown in Table 1. Subject A did not
utilize lllustrator at all as he was going through the tutorial. When creating a logo, he got
frustrated and created a second document to restart. Both the initial and the second

attempt’s times are documented in the table. Subject B spent longer going through the
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tutorials because after she read through a section she would go try what she learned in
lllustrator. Her experimentation is shown in Figure 1. She practiced tracing from a photo,

created a gradient, and created interesting fills and strokes.

Tutorial Logo Creation
Subject A 34 mins 27 mins (1st attempt)
38 mins (2nd attempt)
Subject B 61 mins 51 mins

Table 1: Time spent on the tutorial and experimentation, and the logo design for both
subjects

Figure 1: Subject B’s experimehtation with lllustrator. It includes her learning to
trace a photo, creating a gradient, and playing with stroke and fill options on a
shape.
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Neither subject utilized the paper that was provided to them for sketching. This
probably indicates that they didn’t feel like exploring any other design solutions to the
prompt. However, Subject A did start over with a new design, but this action was largely

motivated by frustration. The final logo creations are shown in Figures 2 and 3.

Figure 2: Subject A’s finished logo design.

Bob’s

irdhouses

Figure 3: Subject B’s finished logo design.
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Subject B seems to have a much firmer understanding of what constitutes a logo;
Subject A’s logo design seems to be better suited as an image of the product the
hypothetical Bob’s Birdhouses company would sell. However, evaluating the success of
this undergraduate thesis project does not lie in the overall effectiveness of the created
logo, but in the ability of two people of various ages with no previous exposure to

lllustrator to create a functional image from the program.

6. Conclusions

Sketching is a very important part of the design process. The ambiguity inherent in
drawings produced by hand promotes reevaluation in ways that can create lateral
transformations. These transformations define the process of sketching to generate new
design solutions to a problem. For a mechanical engineer, sketching is an important
tool. For more formal presentation drawings, Adobe lllustrator is a good tool for

engineers to learn.

Many MIT students enrolled in 2.009, the senior product design course, don’t have
enough time to learn how to use every feature of Adobe lllustrator. However, a tutorial
such as the one created for this thesis project, has been shown to be able to teach the
basics of lllustrator to someone who has never used the program before. In the study,
the tutorials taught the two subjects enough about lllustrator to create logos for a
hypothetical company. The subjects reported that they felt they could now experiment

with lllustrator on their own to learn the rest of the tools.

This project will become a resource website to those students in 2.009 who are
looking to make professional looking drawings for presentations. In a future iteration of

the project, the website could be expanded upon to include quick tutorials for many of
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the other tools. It could also be helpful to have a forum-type environment where

students could help each other learn lllustrator by answering each other’s questions.
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Appendix
Below you will find images of the actual web pages, which include text, images, and

video. The website is currently at http://kzalatan.scripts.mit.edu/index.php, but will later

be available at, http://web.mit.edu/2.009/www/resources/illustrator/crashcourse.html.

| ”U Strator: a crash-course

Home Lessons Projects Useful Links

How to use this website.

This website was designed to supplement the 2,009 product development class at MIT. It has tutorials to teach a "crash course’ in
Adobe lliustrator, Students in 2.009 are very busy, so these tutorials only teach essential skills that will aide in the creation of
professional looking projects geared at the 2.009 milestones

If you are new to Adobe llustrator you should start by going through the lessons and experimenting with the tools taught. The
projects section has explanations and videos of how to make projects that will work towards class milestones. For further study, you
should refer to the useful links section of the website.

Why use Illustrator?

Adobe [lustrator is @ vector-based graphics editor. This means that the data is nol saved as individual pixels as in a bitmap based
graphics editor like Adobe Photoshop. This makes it a better choice for projects like creating fonts, logos, page layout, cartoons, etc,
whare Photoshop is better for photo retouching and processing, photorealistic illustrations, collage, atc,

L

© Kim Zpistan 2011 (with help from Wil Pickeral)
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Home Lessons Projects Useful Links

Adobe Version

The version this tutorial uses is CS5 for Mac. If you have a different version or operating system, please note that
some things will be different. This tutorial focuses mainly on Illustrator but you may also find Photoshop and
InDesign helpful.

Illustrator Layout

[Ce telown ewm [VE

This is what Illustrator will look like when you create a document. This page will introduce you to the main tool
bars in Illustrator.

The white rectangle in the middle is the size of the document you chose. In the bottom left, you can see what
percentage zoom you are at. To zoom in and out quickly on a Mac, you can use the command key and the plus or
minus key.

You can set the size of the drawing you want to make when you create the file. If you need to change the
size later, you can click on the Edit Artboard tool (in the main tools palette) and drag the handles to make
your workspace bigger.

le Edit Object Typ
es you ac

ustratc

a iv

The men cess to many tools, options, and preferences.
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The main tools palette is where all of your important tools are. This palette will be on the far left of the screen,
but you can turn it on or off by clicking the Window menu and checking or unchecking tools.

Each of the tools on the toolbar does something different, but there are a few main zones of tools on the bar.
This tutorial will not cover every tool, but experiment with some of the others too.

The top two rows of buttons are the selection tools that we will talk more about in one of the next

£

lessons.
4[T)
N . ) ) . )
;:,:‘ The next four rows of buttons are mainly for creating content in your illustration.
g gj.
AL
Qi
a oo :
e The next rows are for modifying the content you just created.
S, b,
o,
WA
Y
% Then there is the color panel that shows the colors for both fill and stroke. We will talk more about
this in the color/gradients lesson.
The tools on the bottom are to change the colors or gradients and to change the layer you are
[ 3 | drawingin.

This is the right tool palette. It contains options that you can use with the tools on the main palette.

The top two tools open up color pickers.

The next one you can create and access swatches of colors you want to use on your project.
& With the next two you can change brush styles or symbol styles.

> options.

With the next tool, you can access st

IEI The next button allows you to create unique gradients

®

@ These tools are not discussed in this tutorial.

]

27




This is the button to open the ayers viewer.

I rossecion [ o) O seoke BT 9[-

— wntem W[ 2mow o s o owenefis @5 (R[] |

This is the control bar. It changes what options are on it based on the tool you are currently using. (The options
shown are when the Pen tool is in use).

Saving an Image

To save your work as an image, you can use the export button in the File menu. You can save your image as
various types of image files. If you plan on printing your image, make sure you select 300 DPI for the best final

print quality.

L
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How to use the pen tool.

The pen tool is the single most important tool to learn and get good at to use illustrator effectively. To do this, you will need to
practice - you can practice by copying photos into your illustrator document and then using the pen tool to trace shapes in the
photo.

The way to use the pen tool is illustrated in the following video. Clicking from point to point will create a shape with all straight line
segments. To create curved line segments, when placing another anchor point, hold down the mouse button and drag away. This will
create a handle that you can use to get the right contour. If you need to move a point or change a curve later, you can use the direct
selection tool to do this. When you create a curve, the tool automatically creates two handles. This will make the contour to your next
point smooth. Sometimes, this is not the look you need. To remove the second handle, just click on the point you just made again.
Command-Z will be useful here to step backwards.

The above video makes use of Illustrator's Smart guides feature. This feature can be useful to help place points but you may find it
distracting. You can turn it on or off under the View menu.

lﬂ-!ﬂmiw mm?ﬂm\_

Unform )

Before you start drawing, make the options bar look like the above. This will make it easier to see what you are drawing and tracing.

AT =
_} (3" Add Ancaor point Tool “

| ' { Celete Anchor Point Too! @l
g [\ Convert Anchor Point Tool  (Shilt+Q) ,

If you hold down the pen tool button on the main tools palette, you will see the other pen tool
options. The first two add or delete anchor points along the path. The last pen tool is the convert
anchor point tool, which you can use to add handles to an anchor point.

The shape tools can also be helpful. With them, you can make standard shapes faster than you could with
the pen tool. The shape options are: rectangle, rounded rectangle, ellipse (you can use this to make a
circle by holding shift while using it), polygon, star, and flare.

Tracing a photo

To add a photo you can use the File: Place button and add the photo. The photo can later be deleted or hidden in a separate layer to
keep for reference.

When tracing, it may be helpful to turn off the fill so that you can see the shape behind your drawing. It may also be helpful to zoom
in close on the image you are tracing.
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Tracing Examples

When searching for images to trace, it may be helpfui to use stock image websites instead of google image search, because there are
a wider variety of images. Try one like Cetty

<+
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How to select things.

X g
% There are four main selection tools we will be working with in these tutorials.

g The main selection tool is the first tool. It selects entire paths or shapes together. The video below shows what you can do with
this tool.

The next selection tool is the direct selection tool. This tool is extremely useful because you can select one point in a path or
object and manipulate it. A good way to move a point a small amount is to use the arrow keys.

The tools below the selection tool is the magic wand tool. Use this to select one region of the same color.

This is the lasso tool. With this tool you can select large groups of objects by drawing a path around the objects you want to
=l select.

31



When resizing items, you may find the Shift key useful. Holding this key while resizing an object will constrain it to its original ratio.

< "

Previous Next

© Kim Zalatan 2011 (with help from Will Pickeral)
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Stroke options for the pen tool.

| NoSelection [ Jm svoke @10 9| Un;_rom:_i! :_nc ol 76! sqhgj Opaciy: [l W%
When drawing with the pen tool you can edit some of the more important attributes about your sketch, including fill color, outline
color, stroke width, opacity, etc.

2

You can change the color of the stroke and the fill of the shape you are drawing. You can select to have no fill or no
Ll stroke outline by using the 2] no fill button.

weighe f911 ot
o [RE[E

comer [ %] mu@ﬁ’]:

You can also change these things later by selecting the line and using stroke options.

The panel opens up from the right tools palette and has options to change the stroke width, change
how the ends of the line look, add arrowheads, make the line dashed, etc.

Play around with some of these options to learn how to get the look you want.

— e [0

rome [ —

In CS5, there is the added functionality to change the width of the stroke at any point. You can use the width tool to do this.
Click and hold on any spot along the stroke to make the stroke width what you want,
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Color Stuff.

There are few different ways to change/pick a color in Illustrator. The first is by CMYK values, the acronym stands for cyan, magenta,
yellow, and black. This is a standard method used to specify colors for printers. Another one is RGB (red, green, blue). You can specify
a color by its HMTL color code. Or you can just drag your mouse the color picker around until you find a color you like.

These are the color options that you can access from the right tools palette. You can change the color
by changing the CMYK values, or clicking somewhere on the color line below.

Select Color:
( Color Swatches )
@w | Double clicking on a selected color will bring up the color picker in the middle of
Os 66 % the screen. This gives you more options for how to select the color (including RGB
On B | % and HTML values).

Or 02 | c 66 | %
Oc 53 | w0 |%
S v 100 |%

# 669933 | K 4 |%

— Only Web Colors.

The swatches panel can be accessed from the right tools palette. Swatches are colors that you have
already created and you can save them to access them quickly. It can be very useful to put the palette
of colors you are using for a2 project into the swatches panel.

aflesf@cr s

To add a new swatch to the panel, have the color selected using the color picker, and hit the add swatch button at the bottom
right of the swatch panel.

When trying to get a certain color, you may find the eyedropper tool helpful. The eyedropper tool can pick up any color from a
picture or your illustration.

Using the gradient tool.

The gradient tool is very useful for making objects look more natural. There are two gradient tools, one in the main tools
palette and one in the right tools. Once you click on the fill you want to convert to a gradient, then click on the gradient options
in the right tools panel.

= ¥ E You can add as many colors to the gradient you are creating as you want. Gradients can also be saved
AP E R as swatches. You can move the location of any color on your gradient by dragging the solid color on
: the bottom of the gradient slider. The grey diamonds on the top of the slider can also be moved to
change the look of the gradient. You can specify an angle of rotation for the gradient as well, or make
a radial gradient.

¥ cm—
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Gradient Examples.

Linear Gradients

A,

Radial Gradient

T >
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How to use layers.

Layers are helpful to group and isolate elements of a drawing. When tracing from a picture, for example, it is very helpful to have the
picture in a separate layer from the what you are drawing.

The layer panel can be opened from the right tools palette. You can add a new layer using the

new layer button. 1t is a good practice to give each layer a name with what it contains
instead of the default name "Layer #". When working on a complicated drawing, you could have
many layers and naming them will save time later,

The order of the layers in the panel shows which layers are on top of the ather layers. The layer at the top of the list will show up in
front of the other layers behind it in the panel. Changing the order of the layers in the panel can drastically change how your image
looks.

The two indicators next to the layer in the panel have important meanings. The eyeball indicator denotes whether a layer is visible or
not. Clicking on the eye will hide a layer, and clicking it again will show it. This is useful to quickly check how a layer looks without
other layers in the way. The lock next to the layer denotes whether or not a layer is locked. Locked layers cannot be selected or
edited. When working on a layer it is good practice to have all other layers locked so you don't accidentally change a layer that you
didn't mean to.

To draw in a specific layer, you will need to select that layer in the panel and then start drawing. If other layers are unlocked and you
click on something in a different layer, the program switches you to that layer. You can tell what layer something is in by its selection
color, which will match up to the color in the panel next to its name. If you are tracing from a picture, you should put the picture in a
layer behind the layer you will draw in and lock it.

You have now finished the lessons section! Go try one of the projects! :)

<% ->
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Why create a poster sketch?

For the three ideas presentation, each team needs to creat professional posters that can be viewed and understood from far away.
Poster images can be created in Illustrator and the layout can be done in Adobe InDesign (explained in the next project). Sketches
done in Illustrator are graphic, professional looking, and can be put onto a poster using the plotter.

Creating a poster sketch.

The following video shows the main steps in creating a quick poster sketch of an idea for the three ideas milestone. It is normally
faster to start with a hand-sketched rough idea than to start from scratch in Illustrator.

First, you should place your scanned sketch. Make sure this is in a separate, locked layer. Then create another layer to work in and
start using the pen tool to trace the shapes from your sketch. Don't worry about being completely accurate the first time as you can
make tweaks when you are done with all the shapes. If you place a point wrong, you can undo it with Command-z.

As you trace different sections of the sketch, shapes may overlap. You can put them in different layers. This gives you the option to
toggle whether or not they are visible.

After you have traced all the basic shapes, you can use the direct selection tool to make all of them fit together better. Zoom in
further when making small adjustments using Command +.

When you are done with the sketch, you can export the image to a image file.
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Why create a poster layout?

Now that you have your ideas sketched, you will want to create a poster layout that you can puts each of the sketches on. If your
whole team uses the same layout, your team will look unified at the presentations.

Creating a poster layout.

In this tutorial you will learn how to use another Adobe Creative Suite Program, InDesign, to make a layout for a poster. This program
is set up very similarly to Adobe Illustrator, having many of the same or similar tools, but is designed to create layouts.

The units for creating a new document are in picas. You can use illustrator to convert to these units by putting in the document size in
inches and changing the units to picas . 144 by 216 picas is equal to 2 by 3 feet.

The video below will show you how to go about putting your information for the three ideas milestone into a poster. You will want your
poster to have a simple but colored design to identify your team. Make sure that the text you use is large enough to be seen from far
away.

Example Poster
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What is a product storyboard?

A product storyboard is a visual way to describe the experience of a user interacting with your product. This can be a helpful document
to create for the assembly review so that people understand how a user would interact with your product.

You may find that looking at some product storyboards from 2.744) may be helpful to you. They can be found here,
Creating a product storyboard.

Below is an example of a product storyboard from a previous 2.009 year.

|’Get QOut Ingredients Activate Stand -{

Clean Up

Layout.

You can break up the storyboard frames in a whimsical manner like in the above example, or use a simple grid. If you use a less
traditional layout, make sure that the rows are clearly separated. The above example uses more white space between rows of panels
than the panels in a row to accomplish this.

Copying.

The good thing about creating a complicated drawing like a product storyboard is that there will be a lot of parts that repeat. You can
copy paste pictures and make maodifications to them to make the work in a different panel. To keep things organized, you are going to
want to use lots of layers- this will make it easier to find what you are looking for and to keep parts separate from each other.
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Drawing people and hands.

It can be hard to draw people interacting with your product, You may find this page of hand and body mannequins helpful for tracing
when adding people to your storyboard. Mannequins for Tracing, You may also find Getty Images useful for finding people/hands in the
right position to trace.

< - o
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Why is a logo so important?

A logo is usually someone's first impression into your product and brand. A logo can convey things about your brand or brand
reputation.

Before starting to work on a logo design, your team will want to have a finalized product name that everyone is happy with. You
should take a look at other logos in the product category/industry that your product is in to get some ideas of various design features
of these logos.

A great example of the logo design process is illustrated here. You may find it helpful to look at this example before starting.

The logos below, for example are all from the small appliance/kitchen accessory brands. You can see that there are 3 trends in these
logos- all black, red or red/black, and colors with a cool tone.

FOR THEWAY TS MADE®
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How to create a product logo.

Looking at the other logos in your product sector can give you a good idea of what to try with your logo. The first thing to do once you
have an idea of what you want your logo to look like is to find the right font.

The following websites are some good ones that have free fonts. Don't worry if the font you choose is not exactly perfect- how to
modify them is below.

1001 Free Fonts

Da For

Urban Fonts

The video below shows how to customize a font. You can start by creating a text box and typing the text of your logo. You can add a
stroke to your font to outline in it in a different color or just to make the font thicker. You can change the position of individual
characters within the text box. However, a easier way to move the letters around in a logo is to select the text box and right click on
it. From there, choose the 'Create Outlines' option and Illustrator will convert the text into a drawing like something you could create
with the pen tool. From there, you can move around letters or even alter the way the font looks.
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Example 2.009 Logo

Spence

The Sensible Dispenser
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Why use Keynote?

2.009 final presentations are a big deal. You will want your presentation materials to be as professional looking as possible. Keynote is
the Apple equivalent of Power Point, and has features that Power Point does not. These features include the ability to remove colored
backgrounds from photos, and slide transitions that help with animation, and both are explained below.

How to make your slides look great.

In keynote, you can use the alpha tool to remove a background from a photo. This will make your slides look very clean and
professional. To use tool, simply click on an area of the background color and hold while pulling away. The sections that will be
removed become highlighted. When you release the mouse, the areas will be removed. Just be careful not to remove the areas of the
photo you want,

To make simple animations of how mechanisms work, you can use Keynote's Magic Move transition. To use this feature, you will need
to create muitiple slides with the same images, words, letters, etc on them. The repeated elements can be different sizes, in different
positions, in different orientations, etc. When you apply the Magic Move slide transition between these slides, the transition will
automatically move the repeated elements to their new positions/orientations.

Previous Next
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Lots of useful links.

stch to lllustrato

Thls web5|te has some some great tips about how to create a Illustrator image when starting from a hand drawn sketch.

Technical lllustration with [lust
This website has some tutorials about how to create technical looking drawings using Adobe Illustrator. Going through these tutorials
will help you get more comfortable with the pen tool as well as others.

This tutorial video will show you how to illustrate an iPod using techniques in Illustrator. It has some good use of gradients to make
the iPod appear three dimensional.

Sy hing Magazine's List of 60+ 3go Design Tut
Thls ||st has a lot of interesting tutorlats on the process of logo design. Some of the tutorials show how to make a specific logo in
Illustrator, and these would be good tutorials to do for more practice in Illustrator.

Brush Tutoria
This tutorial explains Illustrator brushes, which weren't covered in these tutorials. However, this tutorial will introduce you to how/why
to use them.

Good-Tutorials

Good-Tutorials has a large variety of Illustrator tutorials on how to draw specific things. If you practice on these, you will learn
different techniques.
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