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For a hundred years, pencil, pen, markers, and watercolor have been the principal tools of representation 
for landscape architects and urban planners. Today, those hand-powered aids have been replaced by an 
array of digital tools. Digital Drawing for Landscape Architecture bridges the gap between the traditional 
analog and the new digital tools and shows you how to apply timeless concepts of representation to 
enhance your design work in digital media. 

Building on the tried-and-true principles of analog representation, Digital Drawing for Landscape Architec-
ture explores specifi c techniques for creating landscape representation digitally. It explains the similarities 
and differences between analog and digital rendering, and then walks you through the steps of creating 
digitally rendered plans, perspectives, and diagrams. You’ll explore:

 • Computing basics
 • Raster and vector images
 • Setting up the document
 • Base imagery and scaling
 • Hand-drawn linework and diagrams
 • Text, leaders, and page layout
 • Color, shading, and textures
 • Creating a section elevation
 • Perspective drawing
 •  Techniques for using the newest vers ions of Adobe Illustrator, Photoshop, 

and Acrobat as well as older versions

With more than 500 full-color drawings and photographs alongside proven techniques, Digital Drawing 
for Landscape Architecture will help you enhance your skills through a unique marriage of contemporary 
methods and traditional rendering techniques.

BRADLEY CANTRELL is Principal of and Partner in Visual Logic Inc. and a founding partner in LND Digital 
Workshop, digital media training and consulting. He is also Assistant Professor, School of Landscape 
Architecture, Louisiana State University. He received an MLA II from the Harvard University Graduate 
School of Design with a concentration in digital site representation and interactive spaces.

WES MICHAELS is a principal of Spackman Mossop+Michaels Landscape Architects and a partner in LND 
Digital Workshop, digital media training and consulting. He is also an Assistant Professor of Landscape 
Architecture, Louisiana State University. He received an MLA from the Harvard University Graduate School 
of Design.

Architecture/Landscape

A full-color guide to digital landscape representation
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Foreword
It is easy these days to assume everyone knows how to use new media. One probably 
imagines that by now new electronic media and image making are embedded in the 
DNA of everyone who uses a computer, personal device, or other digital tools. But the 
reality is that media and image making are an art form with learned techniques and 
protocols. There is always need for excellent tutorials that describe basic techniques 
and their application and I am pleased that Digital Drawing for Landscape Architecture 
is providing for a new generation of landscape architects training in contemporary digi-
tal media and its application as an emerging art form.

I come from the generation that learned manual graphic techniques came of age 
using digital applications as an extension of these traditional techniques. As a student, 
I remember learning photography by reading manuals and silk-screening from print-
making books. Skills like collage and montage were acquired much more intuitively, 
and other techniques such as press-on lettering were learned on the job in an office. It 
is interesting to me to see how much of the old methods are built into the new digital 
procedures. One of my favorite Photoshop filters is pixelate-mezzotint. From my knowl-
edge of printmaking, this filter makes clear sense to me. Likewise cut and paste tools 
are basically collage techniques, and dry brush and cross hatch, etc., are based on tra-
ditional art processes. Expanded electronic techniques go beyond mere digital adapta-
tion of the traditional to create new graphic and design possibilities that were difficult 
or even impossible to achieve before. Certain kinds of geometric distortions, such as 
stretching, bending and inversions, are not only transforming the representation of 
landscape design but also design itself as new forms and spatial relationships are pio-
neered in digital space. Combining techniques to create non-standard representation 
forms has emerging potential as well. This is clearly evident in today’s contemporary art 
world where artists are creating new art which incorporates a vast array of new media 
in innovative ways to challenge our way of seeing and understanding the world. Today, 
my office uses an array of representation techniques ranging from drawing to physi-
cal model building to digital modeling, and all sorts of combinations of digital imaging 
and animations, all at a range of differing scales. Ultimately, the best design still results 
from thinking, designing and representing with multiple scales, views and methods.

This book will become a standard manual for students entering the profession and 
learning their craft, as well a valuable reference for those already in practice who need 
to keep current with emerging trends. Just as it was impossible to practice twenty-five 
years ago without knowledge of ozalid printing, letraset, zipatone and rapidiograph 
use, today it is unimaginable to practice in a world without Photoshop, Illustrator, 
3DStudioMax, Rhino, SketchUp and CAD.

—Ken Smith
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Preface
Digital Drawing for Landscape Architecture: Contemporary Techniques and Tools for 
Digital Representation in Site Design is the product of many years of professional prac-
tice and teaching at the Louisiana State University Robert Reich School of Landscape 
Architecture. As designers, we attempted to create a book that focused on getting 
the job done. In this sense, each section tackles the basics of the subject matter and 
each chapter introduces a short background with an explanation of how to accom-
plish a phase of the representation process with current digital tools. Our inspiration 
comes from the books that introduced us to landscape architectural graphics, such 
as Grant Reid’s Landscape Graphics and Chip Sullivan’s Drawing the Landscape. Both 
books present the reader with techniques that are applicable to a specific topic with 
just enough background to explain how it fits within the larger profession. Our hope 
is that Digital Drawing for Landscape Architecture will serve as a contemporary, digital 
version of these books for landscape architecture professionals and students.

We come from a group of academics and professionals who did not take any for-
mal digital media courses. Instead, we were taught analog mechanical drafting and 
drawing and then applied those skills to our interest in digital media. All of our skills 
come from exploration through trial and error. We learned that doing it the second or 
third time was always the most productive. Typically, we would jump into a project and 
begin to experiment. If we didn’t understand a tool, we opened the Help file or just 
started using it to see what happened. This book outlines techniques, but we encour-
age you to experiment. There are an infinite number of ways to get to the same solu-
tion, and it is important that you find a way that works for you.

Digital Drawing for Landscape Architecture is a book about the moment, bridging 
analog and digital techniques. Digital landscape representation relies heavily on the 
past, and we attempt to tie past and present together. We are consistently amazed 
at the work our colleagues and students produce, and our hope is that by putting out 
defined techniques, individuals will question and evolve these practices. In the long 
run, landscape representation will eventually begin to leave the conventions of the 
mechanically drafted orthographic drawing in favor of parametric modeling and geo-
graphic information systems. While these systems exist, they currently do not address 
the needs of site designers as creative design tools.

It is always a risk to base any book on specific software, but when techniques are 
introduced it is almost impossible to be completely software agnostic. It is possible to 
create amazing work with any software, but we focused on the tools we use everyday: 
Adobe Photoshop, Adobe Illustrator, 3ds Max, SketchUp, and Vectorworks or Auto-
CAD. These are not the only tools, but they are the ones we have evolved with over time 
and, therefore, feel the most comfortable using. While software does change, it has 
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essentially been very consistent for the past 10 years. Features are added and refined, 
but the process has not been considerably altered through time. It is very easy to con-
stantly chase the newest tools, but it is typically more productive to evolve our own 
processes with or in spite of the tools. You will find that most of the techniques dis-
cussed in this book will work in software versions that date back 5 to 10 years.

Digital Drawing for Landscape Architecture presents examples and techniques for 
each of the traditional design drawings: diagram, plan, section/elevation, and perspec-
tive. These drawings are the basis for all of our representation endeavors; and while we 
encourage experimentation in how these drawings evolve, it is important to recognize 
the need for measured drawings when working in digital media. The techniques also 
focus on speed and efficiency, which translates to getting a job done quickly, with the 
fewest mouse clicks, and being able to edit the drawing when necessary. You will find 
that almost every technique allows representation to be an iterative process, creat-
ing elements that we assume will be changed or modified. There is very little certainty 
within the design process and, therefore, it is essential that drawings remain flexible.

This book assumes that readers are versed in basic representation concepts and com-
puting principles. The book spends a small amount of time discussing how computing 
affects the representation process and the basics of each piece of software, but it is not 
intended as an introduction to any particular piece of software. There are many great 
books that catalogue and explain each feature of the software. The software’s Help file 
is a great resource to help you understand every tool and its effect. If you don’t under-
stand a concept in the Help file, use a search engine and find out more information on 
the Web. We are no longer working alone, and someone else may have already figured 
out or encountered many of the issues you will run into with the software.

This book is intended to highlight examples, explain techniques, and provide con-
text for how we use digital media as designers. Feel free to start at the beginning or 
jump around to areas of interest; either method is suitable to take advantage of the 
information. We hope you will take away something new and contribute back to others 
with new and interesting techniques.
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Chapter 1 
Introduction/Overview

Digital Drawing for Landscape Architecture: Contemporary Techniques and Tools for Digi-
tal Representation in Site Design provides professionals and students with a clear guide to 
understanding the digital representation process for a variety of design drawings. Each 
chapter highlights a specific technique by examining its role in the digital media and land-
scape representation process through methods available in current software. This provides 
the reader with tangible tools to explore digital media in the creation of design drawings.

The professions of landscape architecture and urban planning have a strong tradi-
tion of representation that has evolved with the professions. During the last hundred 
years, this has been dominated by analog representation—primarily pencil (graphite), 
pen (ink), markers (pigment), and watercolor (pigment). The aforementioned analog 
representation techniques have focused on creating a variety of design drawings such 
as functional and operational diagrams, orthographic plans, section/elevations, iso-
metrics, and perspective renderings.

The content in this book intends to bridge a fundamental gap between the analog 
and digital tools used to represent landscape architecture and urban planning projects. 
The gap has formed in representation methods with the introduction of digital tools 
that have been adopted despite a generation of designers who are versed in analog 
methods.  Digital Drawing for Landscape Architecture: Contemporary Techniques and 
Tools for Digital Representation in Site Design aims to fill this gap by pulling from the 
methods of analog representation and applying these concepts to digital media. Exam-
ining individual working methods and applying the content of this book to enhance the 
current design and representation processes are essential to this goal.

A misnomer that many designers intend to embrace when moving to digital repre-
sentation methods is that the past can be left behind; nothing could be further from 
the truth. Knowledge of analog representation plays a vital role in understanding the 
application of digital tools and techniques. Tools such as Adobe Illustrator and Photo-
shop are born directly from analog processes and tools defined by their physical coun-
terparts. The Paint Bucket tool is used to pour paint into areas, and the PaintBrush tool 
applies paint to a virtual canvas. This language is intentional and builds on our current 
knowledge of illustration, avoiding the creation of a new digital tool that has no con-
text in the physical world. It would be confusing and the learning curve would be that 
much steeper if the Photoshop Paint Brush tool was called the Pixel Application tool 
and the canvas was called the pixel grid.
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Figure 1.1.  ​Graphite, walking plan.

The connections between analog and digital modes go beyond naming conven-
tions into techniques and processes. Current digital rendering processes vary greatly 
between individuals and firms, as well as across a range of software. It is commonly 
said that there are an infinite variety of ways to accomplish the same task in image- or 
vector-editing software. The versatility of most software packages comes from the vari-
ety of tools and the options for combining those tools to complete a specific task. This 
versatility allows the software to be used across a variety of professions from photog-
raphy to technical illustration. Because of the depth and versatility of the software, the 
learning curve is typically steep for new users. Similar to using a pencil and pen, there is 
no way to automatically generate a section, plan, or elevation. Instead, a combination 
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of tools and methods come together through a proven process to generate the desired 
results. Digital media provides efficiencies in some areas but does not provide a short-
cut to learning the fundamentals of drawing and illustration.

Figure 1.2.  ​AutoCAD and Photoshop, Bayou Bienvenue site plan.

Understanding the fundamentals of drawing is essential, but it is not exclusive to 
either medium. The contemporary design world fully embraces both mediums as valid 
methods to represent projects and explore design ideas. It is possible to understand 
the fundamentals of composition, lineweight, texture, color, and/or atmosphere with 
a pencil or with Photoshop. The physical processes may be different, but conceptually 
the rules and ideas are similar.

Conceptually, each designer must embrace digital media as a tool with analytic, per-
formative, and representational possibilities. Many designers view the computer as a 
rival that must be conquered in order to accomplish each task. It is important to reverse 
that role. In order to do this, the designer should have a general understanding of how 
a computer and operating system function. This environment of hardware and soft-
ware is where most processes occur; therefore, taking the time to become familiar with 
your surroundings is very useful. Typically, this is a low priority for designers; we are not 
computer engineers and, therefore, we often overlook or even overcomplicate basic 
hardware and software functions.
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Figure 1.3.  ​Illustrator and Photoshop, ambient space section-elevation.

Computing Basics
Understanding the basic components of computing and how they affect the design 
and representation process is necessary. The relationships between hardware and soft-
ware and the operating system and applications are important to understand in order 
efficiently utilize the tools. Understanding this relationship demystifies computing pro-
cesses that are not readily apparent to the end user. Typically, the hardware, operating 
system, and applications attempt to hide as much of the computing processes as possi-
ble from the end user, but there are times when it is necessary to know enough in order 
to troubleshoot simple problems.
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Figure 1.4.  ​Adobe Illustrator, Taylor Yards seasonal-change aerial perspectives.

Hardware

Laptop and desktop computers typically have a motherboard, a processor, memory, a 
hard drive, a network connection (wired and/or wireless), and a graphics card. These 
components provide the necessary functions to do most of the tasks we consider neces-
sary in contemporary computing. From this base, we can begin to add components such 
as a keyboard, mouse, and monitor in order to have a fully functioning machine. There is 
little difference between a desktop and laptop computer other than the fact that the key-
board, mouse, and monitor are integrated on a laptop. Because laptop components are 
usually much smaller and are custom built for each brand, upgrading them can be much 
more difficult than upgrading desktops. For example, processors are usually not upgrade-
able components in laptops because they may be soldered directly to the motherboard.

Motherboard

The main component of computers that we rarely discuss is the motherboard. The 
motherboard is the framework for the entire machine, but unless we are building 
the computer ourselves, it is not an extremely important consideration. The mother-
board provides connections for the processor, memory, storage, graphics cards, and 
expansion slots, which would contain the graphics card and other components. Many 
motherboards will integrate graphics, network, and sound functionality directly into 
the motherboard. Integrated solutions often provide less functionality and perfor-
mance; however, in the case of network and sound, this typically is not a problem for 
designers who rely on the computer to create visual products. At the time of this writ-
ing, integrated graphics cards should be avoided; they perform poorly when used for 
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illustration and three-dimensional modeling, and they are not upgradeable when new 
graphics cards are introduced.

Processor

The processor or CPU (central processing unit) can be thought of as the brain of any com-
puter. The CPU is attached to the motherboard in the CPU socket and is dependent on 
the chipset (technologies that constitute the motherboard). Because of the complexity 
of CPUs, there are very few manufacturers in the commercial computing market. Nearly 
all computer manufacturers (Dell, HP, Apple, etc.) use either Intel or AMD processors 
that use the x86 instruction set. Two important factors need to be addressed regarding 
the CPU: 32-bit and 64-bit addressing and processing speed. Most CPUs at this time are 
moving toward 64-bit addressing, which is very important for visual artists because it 
allows the computer to more efficiently execute instructions and address larger amounts 
of memory. In the past, 32-bit CPUs could only address less than 4GB of memory; how-
ever, with the introduction of 64-bit processors, it is theoretically possible to address 16.8 
million terabytes of memory. In order to utilize a 64-bit processor, it must have an operat-
ing system and software that is coded to take advantage of the 64-bit instruction set.

The second important concept to understand is the speed of processor, which is 
typically measured in gigahertz. If everything else is equal with a computer, the faster 
the speed of the processor, the more instructions it can complete in a given time (milli-
seconds). Many factors, such as memory and hard drive speed, can change this general 
rule. However, it can generally be assumed that the faster the processor, the faster the 
computer will complete operations. This affects us directly in the representation pro-
cess as we apply procedures and effects that require the computer to do large calcula-
tions. An example would be the application of a filter in Photoshop; when the filter is 
applied, the computer must calculate the effect on the image, and a faster processor 
will typically take less time to accomplish this task.

It is also possible to use multiple processors in some desktop/workstation configu-
rations in order to provide more processing power. In most instances, dual processors 
provide more efficiency in multitasking rather than doubling the processing power. 
In essence, this allows a filter to be calculated while switching to another program to 
accomplish a secondary task without as much of an overall slowdown in the computer. 
Most of the current processors also use multiple cores, dual cores, and quad cores, 
which can be thought of as multiple processors embedded within a single processor. 
This provides greater multitasking possibilities, and software is currently being written 
with multiple cores in mind in order to take advantage of these efficiencies.

Memory/RAM

To use another analogy, memory or RAM (random access memory) can be thought 
of as short-term memory. Information that is currently being accessed is stored in the 
computer’s RAM, which allows the information to be accessed very quickly. The major 
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benefits of RAM are its speed and the fact that data can retrieved from any location in 
the memory rather than being retrieved sequentially. This is why the term random access 
memory is used. RAM is a volatile storage medium, which means that when the power 
is turned off information is lost. If possible, it is desirable to load information into RAM 
and to complete all of the operations within the computer’s RAM without having to 
offload data to the hard drive. Anytime the computer goes beyond the computer’s cur-
rent RAM, operations slow down as the hard drive is accessed to swap out information.

As mentioned previously, there are certain limitations in computer architecture where 
32-bit systems and software can only access memory configurations that are less than 
4GB. Currently, most hardware and software is moving toward 64-bit and can access 
much larger quantities of RAM. A desktop machine should have between 4GB and 8GB of 
RAM, while laptops typically max out at 4GB—although some workstation replacement 
laptops are moving to 8GB configurations. Typically, more RAM is better. If the computer, 
operating system, and software are all 64-bit compatible and if it is affordable, most sys-
tems will benefit from up to 8GB of RAM when working with large images or data sets.

Hard Drives

Another type of memory is the mass storage device, which is usually referred to as 
the hard drive. A hard drive provides a storage medium that is slower than RAM but 
capable of storing much larger amounts of information. The hard drive typically stores 
between 300 gigabytes to 1,000 gigabytes (a terabyte) of data with larger sizes on the 
horizon. The hard drive is a nonvolatile storage medium; therefore, when the power is 
turned off, the information is retained. This is why almost everything needed to make a 
computer function is stored on the hard drive, including the operating system, applica-
tions, and all of the user data such as documents, images, videos, and music.

Hard drives operate at different speeds that are measured in revolutions per minute 
(RPM), which are typically 5,400, 7,200, and 10,000RPM. A faster hard drive will opti-
mize the system’s bootup speed, allow applications to load faster, and speed up the 
opening of files. Currently, 10,000RPM hard drives are prohibitively expensive for very 
large drives and a common configuration is to use a 10,000RPM drive for the system, 
applications, and current projects, and another drive as a data archive. In many offices, 
this second drive is not a concern because most project data is stored on a centralized 
server; therefore, the bottleneck is often the speed of the network and the number of 
users accessing the data. The hard drive is often contained within the computer, but it 
is also possible to use external enclosures that contain a hard drive. This allows data to 
be more portable and not tied to a specific computer.

Graphics Cards

Graphics cards provide a secondary processor that specializes in two- and three-
dimensional graphics calculations. Current versions of Photoshop take advantage of the 
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graphics card to display images in both two and three dimensions. True three-dimen-
sional applications depend on the video card to display three-dimensional data on the 
screen in real time. Graphics cards have three components to be concerned with: the 
speed of the GPU (graphical processing unit), compatibility with OpenGL or DirectX, 
and the amount of memory on the card.

Generally speaking, the faster the speed of the GPU, the more graphical operations 
the card can perform per second. This translates to faster panning and zooming in Pho-
toshop, as well as smoother orbiting, panning, and zooming in Google SketchUp, 3ds 
Max, and Maya. Upgrading the graphics card is usually possible in most desktop com-
puters; however, this typically is not possible in laptops.

Monitor

Beyond using these basic components, there are many ways to extend the functions of 
a computer through peripheral devices that can be categorized as providing an input 
or output. The most important output peripheral is the computer monitor or display. 
Displays come in a range of sizes from 13″ laptop screens to 30″ high-resolution desk-
top monitors. Most monitors use LCD (liquid crystal display) technology with either 
fluorescent or LED (light emitting diode) backlighting, with LED backlighting consum-
ing the least power and having more even brightness. There are other technologies 
for computer displays, but the LCD is by far the most common in both laptops and 
desktops.

The most important thing to consider for LCD monitors is their native resolution, 
which is the number of pixels that they can display both horizontally and vertically. 
Native resolution is the resolution at which the display is designed to function. It will 
typically be between 1024 × 768 and 2560 × 1600 pixels. This resolution is the actual 
number of pixels that are displayed across the surface of the monitor. Smaller moni-
tors typically display fewer pixels, and larger monitors display more. When a designer is 
working with high-resolution images, it is useful to have larger monitors in order to see 
more of the image at its actual size at once. Larger high-resolution screens also make 
it more convenient to have multiple applications open at once because they will be 
able to fit on one screen. If the graphics card supports multiple monitors, it is possible 
in both Windows and OS X to use two or more monitors in order to span the desktop 
across the screens. This can be very useful and is often an affordable and more versatile 
solution to having one extremely large monitor.

The second most important factor is the actual size of the monitor. For laptop com-
puters, the monitor is based on the size of the computer. However, most laptops provide 
either a VGA (analog) or DVI (digital) port in order to connect an external display. The 
monitor’s size is measured diagonally across the surface of the monitor, so a 24″ desk-
top monitor measures two feet from the upper-left corner to the lower-right corner. 
Most LCD monitors have a 16:10 widescreen aspect ratio, which is the ratio of horizontal 
to vertical pixels. Beyond size and resolution, some monitors provide other input options 
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that allow video devices to be connected or even act as an input hub for USB and/or 
FireWire devices.

Input

Two often overlooked devices are the mouse and the keyboard. They are typically bor-
ing, and every computer has them. However, the keyboard and mouse are important 
and should be comfortable and fully functioning because they are the primary meth-
ods of interaction with a computer. Nothing will slow down a designer more quickly 
than a sticky keyboard or a mouse that does not smoothly track across the screen. Each 
user will have their own preference when choosing a keyboard or mouse, but generally 
the keys should provide tactile feedback and the mouse should have enough weight to 
provide smooth tracking on the screen. In most operating systems, the speed of track-
ing, double-clicking, and other features can be adjusted in the Control Panel (Windows) 
or the System Preferences (OS X). These settings need to provide the most comfortable 
and efficient experience for each user.

Beyond the keyboard and mouse, several other haptic devices expand the ways in 
which we interact with a computer. Pen tablets provide a decent tool to naturally sketch 
or draw within most image-editing applications. The main benefit of this type of input 
device is that it gives the user the ability to draw naturally and have multiple levels of 
input. This allows the user to press softly for one effect and harder for another effect. 
In Photoshop, for example, the pen pressure can be mapped to the number of pixels 
that are applied or even how far away the pixels scatter from the area they are being 
applied. The main drawback with using a tablet is that it requires some time to become 
comfortable with the device. Another drawback is that if it is not used every day, it can 
be hard to jump right back into using it.

Spatial navigation devices are also worth discussing. These haptic input devices pro-
vide an alternative two-dimensional (2D) or three-dimensional (3D) axis that allows for 
navigation across the picture plan in Photoshop or for moving with a SketchUp or 3ds 
Max scene. The typical configuration is a puck or joystick that can be used in configura-
tion with a keyboard and mouse that can be pushed forward and backward, or pulled 
upward or pushed down to control movement along each axis. Most devices also pro-
vide hotkeys to map frequently used functions.

Other input devices include cameras and scanners that can be used to capture a vari-
ety of images for use in digital rendering. Digital photography is the subject of an entire 
book, but it is important to consider some very basic concepts. Digital cameras are 
the best method to record the environment around us, capturing images of textures, 
people, plants, materials, etc. It is useful to build a versatile collection of imagery that 
is well organized and easily accessible for use in renderings. Cameras capture images at 
resolutions measured in millions of pixels or megapixels. The more megapixels a cam-
era can capture, the higher the resolution of the image and, therefore, the larger the 
output when printing occurs. Megapixels are only one factor when determining the 
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quality of the final image; it is also important to consider lighting, stability of the cam-
era, focus, and shutter speed.

Desktop and wide-format scanners are the best method to capture printed media, 
sketches, and other flat materials. Scanning can capture images as black and white, gray-
scale, or full color at multiple resolutions, depending on the scanner’s ability. Black-and-
white scanning captures images without differentiation or shading, and it is the most 
useful for clip art or pen-and-ink drawings. Grayscale will capture 256 shades of gray and 
is most often used to capture graphite or charcoal sketches, but it can also be used for line 
drawings to more accurately reflect changes in lineweight and tone. Full-color scanning 
should be used when scanning images or materials where color is necessary. The resolu-
tion or dots per inch (dpi) must be considered when scanning. If the scanned image will 
be used at the same size in the final output, then the scan can be done at the final output 
resolution. For example, an 11″ × 17″ sketch that will be touched up in Photoshop and 
reprinted at 11″ × 17″ can be scanned at 200 dpi and then be reprinted at 200 dpi. If the 
image needs to be larger in the final output, then it is possible to scan the 11″ × 17″ sheet 
at 400 dpi and then reprint the sheet at 22″ × 34″ at 200 dpi. It is possible to always scan 
at very high resolutions and in full color in order to have an image that is versatile in many 
situations. The only problem with this method is that it will take longer to scan and will 
create larger images that take up more hard drive space and are slower to process.

Software

Software typically describes code or computer programs that perform a specific task 
within a computer system. Although there are many types of software, designers are 
typically concerned with specific types of applications for pixel/raster editing, vector 
editing, three-dimensional modeling, and video/motion graphics editing. Each type of 
application plays a different role in the representation process but also interacts with 
and utilizes the hardware in different ways. Beyond applications, it is also important to 
understand the role of the operating system because it is at the core of any hardware/
software relationship.

Operating System

The operating system handles the intricacies of the interaction between the user and 
the hardware. Generally, nearly all of the computing devices we use from desktop com-
puters to video game consoles use some type of operating system that we interact with 
using a graphical user interface (GUI). The two prominent operating systems for design 
professionals are Microsoft Windows and Apple OS X. For architects and landscape 
architects, Windows has traditionally been the dominant operating system because 
Autodesk AutoCAD runs exclusively in Windows. This is slowly changing as compatibil-
ity increases. Many offices work in either operating system and exchange information 
between them seamlessly.
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OS X and Windows are different types of operating systems created by the com-
panies Apple and Microsoft, respectively. OS X will only run on Apple hardware (lap-
tops and workstations), but Windows will run on any compatible hardware including 
Apple hardware. This makes it possible to use Apple hardware to boot into either OS 
X or Windows when necessary. This method is accomplished by creating two separate 
partitions on the computer’s hard drive and then choosing which system to boot into 
when restarting the computer. Either OS X or Windows must be chosen while booting 
up the computer; it is not possible to work in both systems simultaneously.

Another method for running an operating system is virtualization, which creates 
“virtual” hardware on which the operating system then runs. This allows an operating 
system such as OS X to host or virtualize an operating system such as Windows, which 
means both can run simultaneously and have access to similar resources. This is an ideal 
working situation, but it falls short on performance—specifically when using resource-
intensive applications such as Photoshop or AutoCAD. Virtualization works best when 
using applications for word processing or project management, or when accessing the 
Windows partition in order to do quick edits in CAD.

Applications

Applications represent a broad range of software created to accomplish specific tasks 
such as word processing, image editing, or financial management. When considering 
the representation of design drawings, typically we will use a range of applications to 
edit photos, create CAD linework, and build virtual models. Excluding applications for 
programming and word processing, the main types of applications designers will use 
are image editors (Photoshop, GIMP), vector editors (CAD, Illustrator), three-dimen-
sional modelers (3ds Max, Maya, Blender), and video/motion graphics editors (Final 
Cut, Premiere, After Effects). Using each application, it is possible to find crossover 
or even repetition between the functions of one piece of software and another. For 
example, Photoshop and Illustrator share many of the same vector-editing tools to con-
trol pen paths. This crossover makes it easy to attempt to use one piece of software to 
accomplish everything, but it is important to understand the strengths and weaknesses 
of each application in order to efficiently use both pieces of software.

Image Editing

Image-editing software refers to a broad range of applications that are used to manip-
ulate pixels for tasks such as adjusting photographs, editing illustrations, and/or alter-
ing image sizes. Pixel-based imagery is also referred to as raster images. Image-editing 
applications typically use three paradigms that are specifically useful for design repre-
sentation: layers, selections, and brushes. Methods that combine these three types of 
tools can typically perform all of the tasks necessary to manipulate pixels. Layers are 
used to organize pixels in order to edit specific pixels separately from other pixels, over-
lay pixels on top of one another, or apply effects or adjustments to specific layers.
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Selections are used to select pixels on layers or multiple layers and can range from 
simple shapes, such as a square or circle, to complex shapes with multiple selection 
percentages per pixel. Selections can be made based on shape, the color or value of 
pixels, vector paths, and/or existing pixels on layers. A selection typically works as a 
range represented by a range of grays from unselected (0, black) to fully selected (255, 
white). This creates a selection using 256 values, so that edits or effects can be applied 
as a ramp or gradient. If an area is selected, it is possible to then edit those pixels. This 
creates an area in which to apply the edits based on the values in the selection. For 
example, if an image had a rectangular selection that was fully selected, then filling it 
with red would create a red rectangle. If the selection were rectangular but went from 
fully selected on the left to unselected on the right, then filling that rectangle would 
create a red box that slowly faded away from left to right.

Brushes are the third component that is typical in most image-editing applications, 
and they are used to apply or erase pixels. Brushes consist of a brush-tip shape and 
controls for the dynamics of how the tip creates a stroke. This allows brushes to care-
fully mimic real-world brushes or create all new brushes for specific needs. Brushes 
can apply a single color, a range of colors, or a pattern; they even transfer pixels from 
one side of an image to another. All of these tasks, either applying or erasing pixels, 
are accomplished with a selected brush, giving the artist many options to adjust the 
desired effect.

Vector Editing

Vector-editing software refers to the use of points, lines, and shapes in order to rep-
resent imagery. To accomplish this, mathematical equations are used to represent the 
location of points, the direction of lines, and the fill-in to create shapes. There are 
two main types of vector-editing software for designers: illustration software such as 
Adobe Illustrator and drafting software such as Autodesk AutoCAD. The main differ-
ence between these types of software is that CAD applications focus on precision, and 
illustration applications focus on effects and appearance. In both types of vector-edit-
ing application, the tools and results are slowly becoming more congruent, as Auto-
CAD provides more tools to adjust style and appearance and Illustrator has third-party 
applications that increase the range of drafting tools.

The tools for vector-editing focus on selection, transformation, and stroke/fill manip-
ulation. Selections are typically accomplished in three scales in vector-editing applica-
tions: multiple objects, single objects, or subobjects. A single object is typically defined 
as a series of points, lines, and fills that create an object such as a rectangle (four points, 
four strokes, and a fill). It is possible then to select a group of rectangles, the rectangle 
itself, or a single point or line. Once an object or subobject has been selected, it is then 
possible to transform the element with typical transformations such as move, rotate, or 
scale. Depending on the application, it may be possible to perform many other types of 
transformations with a variety of tools. Transformations can typically be applied inter-
actively or by entering values for more precision.
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Three-Dimensional Modeling

Similar to vector-editing applications, three-dimensional modeling applications cre-
ate wireframe representations of objects using points (vertices), edges, curves, and tri-
angles. The most common type of three-dimensional modeling is polygon modeling, 
which creates representations of a model through a shell or surface. Other types of 
modeling include solid modeling, which creates accurate representations of an object’s 
volume and is typically used in medical or engineering simulations. NURBS modeling, 
or nonuniform rational B-spline, creates surfaces from curves, creating precise freeform 
models. A fourth type of modeling is called subdivision modeling, which is similar to 
polygon modeling but uses a series of refinements on the initial mesh in order to cre-
ate a smooth object. In most applications, each modeling type can be converted from 
more complex models, NURBS, and subdivisions to simpler polygon models.

Three-dimensional models are viewed in two ways: real time (allowing a user to 
move around the world interactively) and rendered (creating an image or animation 
with preselected lighting, materials, and movements). Real-time viewing typically 
occurs within the application viewport as the model is created or edited. It is also pos-
sible to create real-time models that can be explored in third-party viewers or applica-
tions and perform similar to first-person video games. Real-time viewing is ideal, but it 
is limited by the power of a computer’s graphics card. In most cases, the graphics card 
cannot render the model, materials, and lighting at cinematic quality, which requires 
drawing 30 to 40 frames every second. A rendered view or animation is created from a 
three-dimensional scene after the models are built, materials are applied, and the ani-
mation is planned. The computer will then calculate the complex interaction between 
the light and objects with the ability to create extremely complex imagery. The user can 
choose to render a single image or a series of images in order to create an animation.

Video Editing and Motion Graphics

Animations and movies require applications specifically suited to sequencing, modify-
ing, and compositing a series of inline images. Two types of applications are specifi-
cally suited for this task: video-editing software such as Adobe Premiere or Apple Final 
Cut Pro, and motion-graphics software such as Adobe After Effects or Apple Motion. 
Both types of software have specific uses, but there are many overlaps between them. 
Video-editing software excels at placing clips and sound within a timeline in order 
to edit sequences and create transitions. There is a huge range of video-editing soft-
ware from high-end professional packages such as the aforementioned Final Cut Pro 
to entry-level applications such as Apple iMovie or Windows Movie Maker. Many tasks 
can be accomplished in the entry-level software, but the output and refining process 
will be extremely limited.

Motion-graphics software excels at compositing or layering multiple images and 
movie clips within a timeline. Software such as After Effects can do basic movie-clip 
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sequencing, but the tools are typically limited compared to the professional video-edit-
ing software. Motion-graphics software uses layers and keyframing to animate layers 
of film, allowing the user to separate areas with masking. Most motion-graphics appli-
cations use a three-dimensional environment that makes it possible to build simple 
geometry with planes that can contain other movies or images. This creates a diorama-
like environment that can be used to create film sets, special effects, or even complex 
animated diagrams.

Workspace

The space that we create for ourselves when creating drawings is particularly important 
for designers. This is no different when we are working with digital media. The most 
important aspects of any workspace are efficiency and comfort. When working with 
digital media, we need to consider two workspaces: the physical as well as the virtual 
environment. There is no formula for what a workspace should be because it differs 
greatly for each individual. Some users prefer a space devoid of distractions, while oth-
ers relish multiple activities occurring around them. Both types of spaces can provide 
creative inspiration for different individuals. Because we spend many hours working on 
drawings, the physical space we occupy must be comfortable for us as individuals. The 
space should provide room for a computer and all of the peripherals, as well as space 
for other design explorations such as drawing and modeling.

The computing environment consists of the operating system and application inter-
face, as well as the input devices used to control them. Typically, the input devices will 
be a keyboard to enter commands and a mouse to interact with elements of the user 
interface or drawing. The best way to use this combination of devices is to keep one 
hand on the mouse and the other hand on the keyboard. Maintaining a consistent rela-
tionship between the position of the hands and the input devices allows the individual 
to quickly select hotkeys on the keyboard while maintaining the position of the cursor 
on the screen. This will allow an individual to look at the keyboard very little and main-
tain their focus on the screen in order to see feedback from the application.

When working in any application, the user will need to perform many repetitive 
tasks; therefore, it is important to minimize the amount of effort required to perform 
each task. If instantiating a command to draw a line requires the mouse to move up 
to a toolbar in order to select the Line tool, the designer will waste a good portion of 
their time simply moving the mouse away from the drawing area. If the designer needs 
to pick up a drafting pencil, draw a line, put down the pencil at the top of the drafting 
table, and then pick up the same pencil again in order to draw the next line, the extra 
step of putting down and picking up the pencil will add hours to the drafting time. 
However, this is what many users do when they use the applications, constantly clicking 
a button to draw a line.

The easiest way to speed up repetitive tasks is to use hotkeys or key combinations 
in order to instantiate commands. In an application like AutoCAD, every command can 
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be entered through the command line. In Photoshop, hotkeys exist for nearly every tool 
and menu item. It is possible to also create custom hotkeys for most applications, but 
depending on the working environment, it is advisable to use the defaults as much as 
possible. Using the defaults makes it much easier to use another computer that may 
not have the same hotkey customization. Depending on the user, it may be helpful to 
create a quick reference card in order to quickly see the default hotkeys for the appli-
cation they are using. In most applications, the hotkeys will also be visible within the 
menus and as tooltips when the mouse rolls over a button. All designers should make 
it a priority to learn the hotkeys in order to efficiently use the application they are cur-
rently using.

Most applications are used for a range of design purposes. For example, Photoshop 
can be used to render a plan or adjust photographs. This means that there is a huge 
range of tools for many different purposes, and the interface can often get cluttered 
and hard to navigate. It is advisable to only turn on or display the features that are nec-
essary in order to minimize the onscreen clutter. This will also give more space to the 
drawing area than to tools, palettes, and dialog boxes. It would be silly to put every 
pencil, marker, and paintbrush on the workdesk, and the same holds true in a virtual 
workspace. Open and display only the tools necessary to accomplish the job at hand. 
Depending on the application, it is usually possible to save multiple user interface con-
figurations that can be customized for different tasks.

It is important to understand that specific hardware and software are not necessary 
to create beautiful digital drawings. Amazing work has been created by the humblest 
of applications and hardware, while thoughtless, poorly crafted work can just as eas-
ily come from the best applications running on a high-end workstation. The goal for 
designers is to find a combination of hardware and software that functions reliably and 
comfortably for a specific design environment and user.
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