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LETTER FROM THE PRESIDENTS

Dear Readers,
@ Our names are Madson Montgomery and

Griffin Sanders We are both Graphic Communication majors
at Clemson University Working with the team ths year has
been an exceptional experience, and we have all worked
% incredbly hard to deliver ths journal to you We hope you find
our work to be enjoyable and informative s you review our
notes on the different printing processes taught at Clemson
and reod our beloved professor’s research %
@ The team gredtly Opprecidtes all ths department
hos helped us to achieve and we are very thankful to the

program staff for preparing us so that we are able to

present this Jjournal to you.
The team wants to extend a special thank you

to Dreridges, who oversaw us. As well as a thank you
to the Graphic Communications grodubte students, TR
professors, and staff who helped us operate the
equipment in the lab

We are very grateful to Dr®ridges Dr. Walker,
DrSmith, DrBlue, and Forrest Zach for allowing us to use

their research,

We hope you enjoy our journal

Se& @ 8 %O
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A LOOK INSIDE THE HP INDIGO
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~CR T Laser writing

O . head

R\_I(—— CS
P1P

EHH amps

P

IMP

PTE

What does everything do?

Laser writing head: @

The laser head i involved in exposing the PIP by use of laser beams and

neutralzing the chirges in the image Gred.



CR (Charge Roller): %

Ths cylinder is made of metal and conductive rubber and absorbs foner evenly o

elimnate residual potential.

PIP (Photo Imaging Plate):

The PP is exposed by the laser head and is the plate that holds the printed image.

BIDs (Binary Ink Developers):
The BIDs are involved in image development. They roll & thn layer of electroink onto the
PIPs surface.

PTE (Pre Transfer Erase):
The PTE has to do with image transfer, and discharges any remaining charged

areas on the PIP.

EHH lamps: '~“

These lamps help to keep the ink at the perfect viscosity for transfer. L}

ITM (Inftermediate Transfer Member):

Ths cylinder receives the first transfer of the final image and in tum transfers

the image onto the substrate.

IMP (Impression Roller):

Ths cylinder assists in the final tronsfer of the image. The propinquity between

™ and TTM are essential in image transfer.



Dr. Carl Blue hos always had a passion for teaching graphics.

‘It was always there, in my mind how 1 would love to work here [Clemson],
When an opportunity arose to come to Clemson, he knew it would be a challenge
and wos edger to take it on.

Dr. Blue views everythng he does as problem solving.
“How can T create something withn constroints? He believes that

learning throush falure is important in order to succeed,

One thing Dr. Blue hopes students gain from his class is confidence; the

confidence to understand your own knowledge and to do something with it.

One piece of advice that Dr. Blue hos for students’ is to not let yourself be

the one to say no, and to take on opportunities and except challenges.




EXPLORING THE EFFIcACY OF TABLET-BASED APPS
AND A1 TOOLS FOR cREATING BITMAP AND
VECTOR PRINT-READY FILES IN CONVENTIONAL
PRINTING

CN. Blue, Associate Professor, Department of Grophic  Communications,

Clemson University, SC.

Keywords: Tablet Applications (Apps), Artificial Intellgence (AL), Print-Rendy, Color

And Process Management.

\a Abstract

Ths paper and presentation aim to explore the increasing use of tablet-based
plotforms and AT tools in the classroom for graphic design and the challenges that
arise with producing print-ready files. The goal is to identify the strengths and limitations
of these devices and apps, such as Adobe Tllustrator, Adobe Photoshop, Procreate, and
others on toblet apps, and Al imdge generation tools lke popular Mdjourney and Dall-e,
in producing graphics for conventional printing processes. The paper wil also explore
possble solutions for enhancing and converting tablet-generated graphics to meet pre-
press standards and provide examples of where odjustments are needed. The rise of
toblet-bosed platforms roises the question of whether ths marks the decline of traditional

laptops and graphic design applications.




Background
Are toblet-generated or Al-produced dgital graphics print-ready, or do they
necessitdte further image management for developing high-quality print-ready process
color separations, tints, and spot-color Jobs, includng color-tropping copabilities. How can
professionals encourdge the proper utilization of these tools? These inquifies Steer ths

investigation.

Observations

Recently, tablet-bosed raster and vector graphic design apps have gained
popularity in classrooms and among students for creating print production graphics.
Occosionally, Students employ these robust devices and their accompanying styluses for
crofting intiol sketches and thumbnais for their projects. However, lately, tablet-based
products have been covertly incorporated into print preparation workflows, lacking color
trap-ing requirements essential for traditional print processes such Gs screen-printing,
offset, and flexography opplications. One 0im is to facilitate the use of these toblet
applications alongsde traditional computer graphic production tools for conventional
process print-ng. Some tablet-based graphic applications can work in both RGB and CMYK
color modes [I9], either in vaster or vector formats, including more estoblished Adobe
products that offer scaled-down versons of Tllustrator and Photoshop as part of their

suite of Crentive Cloud applications through their licensing(l].



Case Study
An assignment wos designed as & cose study to evaluate students' competencies
and retention of knowledge based on previously covered coursework. Ths Ossessment

gimed to estoblish 0 general boseline for their progress moving foruward,

Assignment  Instructions:

@Create a poster for offset lithogrophy using an |IxI7 vertical
layout, focusing on any topic or theme.

@ Limt the design to 2-3 named spot colors and tints.

@ Properly create spot-color separations and apply color trapping where
Necessary,.

@Produce three samples of sketch work, using either pencil
and poper or a toblet for generating sketches. (Note: We are
exploring the potential of toblets for student work.)

@Submit the poster as & PDF and an Adobe Tlustrator native file.

After evaluating the submitted projects, it became apparent that ths was an
opportune moment to 0ddress their pre-existing knowledge of software usage, spot color
implementation, and color trapping techniques. After reviewing the work of all lo
students, 0. few key insights emerged, prompting further exploration and dscussion.
Although most students successfully used spot colors, many struggled with creating

effective color traps. Addtionally, about half of the closs submitted files containing
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elements that were difficult to interpret based on the provided native file information
alone. These unique design features seemed to indicate the use of toblet applications and
styluses, resulting in & more organic look compared to tradtional hand-drawn

sketches. Ths discovery led to the hypothesis that students were transferring their
electronic sketches to Adobe desktop applications, such as Tlustrator, to create their final
submissions. The varyng 0pprodches to prepress workflow in these projects offered an
ideal opportunity for a teachable moment. By addressing these observations, educators
cn gude students to improve their understanding of software, color management, and
digital design techniques, ultimately enhancing their overall skill set. Figures |- 5 provide

some of these discoveries.

Better - Together
Together :

oy 1 P

Example of & two-spot color submisson Spot colors named and separated in preview.
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Better
Together

In reviewing for color trapping, curious applications of vectors was observed
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Another observation when reviewing color trapping dscovered the curious use of vectors
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party fowl.

The discovery of many of the students’ submissions hod provided several curiosities
regirding their design and prepress workflow that left many questions 6s to their development -




Teachable moment

Upon evaluating the intial assignments, an exciting opportunity presented itself
to dive deeper into the students' submissions and address potential areas for improvement,
such as spot color assignment and color trapping in Tllustrator. Addtionally, ths
exploration allowed for the discovery of new techniques used by the students who
submitted toblet-bosed grophics. Interestingly, some of these vector-based sketches were
credted using Adobe Tllustrator for Pod, whie others utiized PROCREATE, a raster-image
sketching tool. Approximately half of the class employed toblet-based tools for rendering
their sketches, later tracing the roster images in Adobe Tllustrator on their laptops. To
g0in & better understanding of students' design processes and the tools they use, it was
decided to introduce @ writing assignment focused on their workflow. Ths approach would
enoble educators to anticpate the use of various software and tools, addressing their
lmitations in prepress development whie smultaneously encourtging credtive exploration.
By emphasizing discovery and addressing workflows, ths experience fosters a
collaborative learming environment, empowering students to develop their skills and adapt

to an ever-evolving world of design technology.

Introduction

The adoption technology theory s a framework for understanding the
psychological and social factors that influence the adoption of new technologies [221.
Accordng to Rogers (1995), indviduals are more likely to 0dopt new technologies if they
perceive them to be useful, edsy to use, and compatible with their existing practices and

volues [22]. Ths theory suggests that the adoption of new technologies is & process that

(15)
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occurs over time, with indviduals moving through various stages. Additionally, students and
youth have been identified 0s key drivers in the early adoption of technology due to their
curiosity and willngness to experiment with new technologies [12]. Accordng to a study
conducted by the Tnternational Journal of Emerging Technologies in Learning [Il],
‘Students are more lkely to adopt new technologes than other groups, due to their
exposure to technologicl advancements in their schools, colleges, and universities' [I21.
As such, it is essential for educational institutions to provide the necessary resources to
foclitate early odoption of technology to keep up with the vapdly changing
technological landscape. By recognzing the crucial role of students and youth in the
adoption of technology, educators and institutions can remain competitive in the global
market [12]. N \ "//
A9

Methodology ! )

The increasng use of tablet-based platforms in the classroom for graphic design
roises questions about their capabilities in producing print-ready files for conventionl
printing processes. Ths actuality proposes the question, are tabletbased platforms a viable
altermative to traditional laptops and graphic design applications in producing print-ready

graphics for conventional printing processes? A methodology for ths objective includes:

@'mvesﬂgation of the copobilities of tablet-bosed platforms in comparison to
traditional loptops and graphic design applications in producing

Pm{—\"e(ldy gY‘OupHcS.



@ Analysis of the standards for producing quality pre-press
files for production and the ability of tablet-based platforms to meet
these standards.
®1der\{-j\°ication of possble solutions for enhancing and
converting tobletgenerated graphics to meet pre-press stondards.
®Examir\ation of examples of where toblet-generated
graphics are being produced yet need adjustments to meet the
standards of outputting fim for conventional printing processes.
@ Discussion of popular tablet apps, such 0s Procredte, Adobe Photoshop Sketch,
Sketchbook, Adobe Tllustrator Drow, and more, and their copabilities in
producing pint-ready grophics.

The findings of ths research wil provide insight into the strengths and
limtations of tablet-based platforms in producing print-ready grophics for conventional
printing processes and identify areas for improvement. Ths will inform the decision-making
process for graphc designers and students in choosing the appropriate tools for their
proJects.

Ipad Pro Tablet
Apple doesn't usually releose exdct sales numbers for specific models of their
devices, but they do report overall revenue and unit sales for their product categories
in quarterly financial reports [24]. The Pad is part of the "Pod, Mac, and wWearobles/
Home/Accessories’ citegory in these reports, so we don't have a way to know the

exct number of Pad Pro units sold [24]. As of the end of the first quarter of 2022,

Apple had sold over 450 millon Pads in total, including all models of the Pad [24].

However, dccordng to Apple's Q4 202| financial results, the Pod had a record-breaking

@®
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quarter with $9.1 billon in revenue, which represents an increase of 2I% over the sime
quarter in the previous year. Ths suggests that the Pad, including the Pad Pro, continues
to be & popular device among consumers [24]. Pads have transformed digital art and
design by smulating the experience of drowing on paper, thanks to SAW technology that
uses ultrasonic waves for precise touch input detection. Active electrostatic (ES) stylus

pens further enhance ths experience with their high dccuracy, passive technology, and

Y,

o
=9

\
Surface Acoustic Wave (SAW) @ \/ )) § <
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In the article entitled Generation of Prawing Sensation by Surface

compatbiity with any device supporting pen input(l[].

Acoustic Wave Tactile Diplay on Graphics Tablet by authors Amon, Akasaki, & Mzuno, in
their 2012 Journal SICE Journal of Contro| Measurement and System Integration, ths
paper presents G pen interfoce that generates toctle sensations using & surfoce
dcoustic wave toctile diplay, allowing for the sensation of drowing with @ charcoal [2].
The interface can be combined with 6 grophics toblet to generate both visual information
and toctile sensation dynamically. The paper proposes & method of controling the
sensition using Gn m-sequence Yandom number and presents medsurement and FFT

analysis results of the pen vibration with and without ths control [21.

Styluses — Pressure Curves and Sensitivity Settings
A copocitive stylus pen uses electrostatic charge to create o stylus tip that
can be used on capacitive touch screens The tip of the pen is made of a conductive

material, such as metal, that con hold & charge. When the tip of the pen touches the



screen, the charge is transferred to the screen which allows the user to interact with

the screen. An active ES stylus is 0 pen that senses the copocitonce of an object in

front of it by using an electrostatic capacitive stylus tp. As o result of ths

cophcitance, the pen's movement can be controlled. There is no need for power to

operate the pen because the technology is passive. That means that it can be used on

any device with & pen input, including & computer, phone, or tablet [II].

Tablets vs laptops

Toblet computers are not completely replacing standard loptops and

_desktop computers, as edch has its own specific use cose and advantages [9]. Tablets are

generally more portable, have longer battery lfe, and are better for consuming med,

while aptops and desktops offer more power, stordge, and are better for productivity

tasks [25]. However, tablets have come & long way in terms of computing power and

can perform many tosks that were once only possble on laptops and desktops. For

example, hgh-end toblets such as the Pod Pro can handle tosks like video editing,

grophic design, and even programming [26]. Accordng to & report by Statista global

toblet shpments have been declining in recent years, whie desktop and laptop shipments

have remained relatively stable. However, ths does not necessarly indicate that tablets

are being completely reploced by laptops and desktops [I01.




Tablet Applications

Procreate

Procredte is 0 grophic design opp that is best used on a canvas with dmensions
of 1920 % 1080px and & DPT of 72. Ths canvas sze will gve you & full screen view
with an aspect ratio of 16:9 [6]. The app also requires & minmum of 4GB of RAM to
function well and make the most of your canvas sze and layer limit. Procreate offers
over 200 handcrofted brushes, complete color contro|, fast performance, and various
other fentures such as Facepaint [19, 20]. The industry standard for best print quality in
Procreate is 300 PPI/DPL However, depending on the printed size of your piece and the
viewing distance, & lower DPI/PPT may stil look acceptable. 1t s recommended to use no

lower than 125 DPT/PPT for best results [51.

Procreate is 0 roster-based app [19]. Procredte i only capable of working with
pixels and does not have the ablity to credte vector graphcs, you would need to
convert your lettering into & vector format using another software [I9x]. Professionals
use Procreate primarily for ilustration, and it is consdered o more affordable
alternative to Adobe Photoshop [6]. Some of the benefits of Procreate include its highly
responsive brush technology, intuitive interfoce with customzable tools and canvas sizes,
and the obiity to record videos. However, it hds & steep learning curve for those
without digital drowing experience and its features are optimzed for use with the Apple
Pencil and Pad Pro only [I4x]. Procreate has & one-time fee and allows you to store

the software on your device [6].



When using Procreate for printing, it is important to convert the color format
from RGB to CMYK to Ochieve the best results. Keep in mind that some colors may
Oppedr less vibrant in CMYK, Knowing the physical dmensions and proportions of the final
product is crucial when setting up the canvos. 1t is also important to consider bleed for
professional printing jobs. Setting the resolution to 300dpi or 600dpi when creating the
canvos wil ensure that the artwork contoins enoush detail and avod pixelation. 1t i

important to do ths at the initial stage to maintain the quality of the image [I3].

Procreate can handle the same level of resolution s other programs lke
Photoshop. For most printing needs, such as printing on an archival quality inkJjet,
Procreate s sufficient. However, for larger, higher resolution prints and four-color
halftone process printing, Photoshop may be necessary. 1t is important for artists to
educte themselves on image raster and output methods for reproducing their work. JPEG
should not be used for final output as it sacrifices image quality for file sze. Insteod,
artists should export in PNG or Procreate's PSD export option, which are lossless
formats that save the image 0s drawn. Artists con import their work into other opps
thot give them control over printer settings or print directly from the Pod using AirPrint

or Wi-Ficonnected printer apps [I9, 201.

Adobe /llustrator on iPad @

Adobe Tllustrator on Pods is & powerful tool for graphic designers and
students, offering a variety of capabilties for producing prepress graphics [I1. Key

feotures include seamless integration with Adobe Creative Cloud which allows users o
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access flles and work across multiple devices, ensuring . smooth transition between Pod
and desktop versons [I]. The app provides comprehensive vector drawing and editing tools
for crenting precise, scalable grophics suitable for prepress applications [I1. Tt supports
both RGB and CMYK color modes, adheres to industry standards for color management,
and offers robust layer management copabilities for efficient organization and control
of designs [1]. Adobe Tllustrator on Pads also provides various export options, such 0s
POF and native Tlustrator formats, which are commonly used in prepress workflows [1].
Compatbility with Apple Pencil enables users to sketch and create graphics with precision
and ease, like traditional pencll and paper methods [6]. Adobe consistently updates and
enhances the app, ensuning Oecess to the latest fetures and tools for prepress graphc
creation [1]. However, it is important to note that some fedtures may be limited
compared to the desktop version [I]. Despite ths, the Pad verson remains o valuable tool
for creating and editing graphics on the go, supporting the development of print-ready
designs [1]. Below in Figure 6 and 7 outlines some of the attrbutes of Adobe Tlustrator on

Pads.

Tronsitioning from the desktop Adobe Tllustrator to the Pad verson may be
challenging due to the touch-bosed interface. However, the famliar core fedtures and
tools, along with Adobe's efforts to maintoin consistency, make adaptation edser.
Resources lke tutorials and guides, as well 0s Apple Pencil compatbility, help users become
comfortable with the Pad version. Over time, proficiency increoses, allowing users to

effectively utilze the app for creating prepress graphics and other design projects.



Create a trap
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The Trap option creates traps for simple objects. It identfies the lighter-colored

~ Prepare for printing Overprint rtwork (object or and ts (b )it into the darker
artwork, Apply the Trap option from the Pathfinder panel or as an effect, and

Set up documents for Print with color alter the settings at any time.

printing management

@ Ensure your artworkis in cMvk
o color.
Change the page size anc Postscript printing

orientation If your artwork is in RGB mode,

g0 to File > Document Color

Print presets
Mode > CMVK Color.

Specify crop marks for
trimming or aligning Printer's marks and o il o S,

<

bleeds
Get started with large @ Foliow any of these options: What the Trap

A.Area of overprinting B. Area of

anves Print and save « Toapply the command
knockeut C. Background color D,

transparent artwork directly to the objects, go to
Window > Pathfinder,
Select Trap from the panel

Foreground color

Trapping
men. -

Print color separations To apply the command as

an effect, go to Effect >

Print gradients, meshes, Pathfinder >Trap. Select

Preview if you want to -

preview the effect.

and color blends

White Overprint @ et trap options, and select OK.

Printing attributes and obilities to create & color trop on the Adobe Tlustrator on Pods

Know your document workspace

clownishal 1751p 4500 72902008 22208 PM

Ater you open a document, you enter into the document or edit workspace i
i Process Cya Magenta

¥ desig pace s selfintuitive
and display an-canvas controls only when you need them

Printer's marks

A, Navigation bar B. Teolbar C. Touch shartcut D, Task bar Printer's marks

Adobe Tlustrator on Pads interface and functions differ from those of the -
desktop application and presents a dssmiar learming curve to master.




Procreate vs. lllustrator

Procregte and Tlustrator are dstinct design software
programs cotening to different creative needs. Procrente excels in dgital art and
llustrations, whie Tlustrator is better suited for graphc design and complex designs [201.
Tlustrator is more expensive and credtes infinitely scaloble vector images, whie
Procredte, exclusive to Pads and Phones, produces raster images [I4]. Although
Procreate has a simpler interface, Tllustrator's complexity can overwhelm beginners. The
choice between the two depends on personal preferences and the specific design work,
with Tlustrator being superior in graphic design and Procrente excelling in Iife-lke

artmaking [11.

Artificial Intelligence

Artificial intelligence (AT) is & ropdly evolving field of computer science that
focuses on developing intelligent machines capable of performing tasks that typically
require human intelligence [27]. Tt encompasses various subfields, including machine
learming, natural language processing, computer vision, and robotics [27]. AT systems are
designed to learn from data, adopt to new inputs, and perform human-like tasks such
as problem-solving, pattern recognition, and decision-making [27]. The development of Al
has revolutionized numerous industries- from hedlthcare to finance, enabling machines to
assist humans in various tasks and significantly improve efficiency and productivity [27]. As
AT continues to advance, it promises to further transform our world and the way we

interact with technology [27].



Al Text-to-Image Generation

Text-to-image generation is & field of research that involves generating images
from textual descriptions. The process of text-to-imige generation involves encoding
textual input into o format that con be used to generate an image [21]. One of the
popular techniques used for text-to-image generation is the use of generative
adversarial networks (GANs) [23]. GANs consist of two neural networks, a
generator and a discriminator [23]. The generator tokes in the textual input and
generates an image while the discrimindtor evaludtes the quality of the genertted image.
Through @ process of trial and error, the generator learmns to produce more realitic
images [23]. Other techniques used for text-to-imdge generation include variational
autoencoders (VAES), attention-bosed models, and language-guided image synthess.
Text-to-mage generation has & variety of applications, including art and design,
e-commerce, and gaming [8]. However, the field is still evolving, and there are

challenges to overcome in ferms of generating hgh-quality and diverse images [21].

Al Image Generators (Identified as used by students in this research)
DALL-E (stylzed as DALL-E) and DALL-E 2 are deep learning models developed
by OpenAl (ChatGPT) to generate digital images from natural language descriptions, clled
‘prompts' [7]. In early November 2022, OperAl reledsed DALL-E 2 as an APL, allowing
developers to integrate the model into their own applications [7]. Mcrosoft unvelled their
implementation of DALL-E 2 in their Designer app and Image Credtor tool included in Bing
and Microsoft Edge [I8). Mcrosoft Confirms 1ts $10 Billon Tnvestment Tnto ChatGPT,

Changing How Microsoft Competes With Google, Apple And Other Tech Giants [I8].
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Mdjourney is an AT image generation tool that toke inputs from a human
(usually through text prompts and parameters, but also other images) and uses & machine
learning algorithm trained on a huge amount of image data to produce unique
images [24]. Like most machine-learming models, Mdjourney can be a bit of a black box.
Mdjourney wos founded by David Holz, co-founder of Leap Motion. Tt first entered open
beta on July 12, 2022 [24]. However, on March 4, 2022, the discord server launched
with & request to post highquality photographs to Tuitter/Reddit for system's training.
Copyright Al - The USCO intially granted the copyright as though Mdjourney were no
dfferent than other digital dlustration tools [IS]. The decision to reverse the copyright

stems from the rule that only works created by humans can be copyrighted [IS].

W
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Student identified the use of Mdjourney for ideation imdge generation on
the assign The work was then process into & vector file in Tlustrator



Top Five Al image generators

Severnl Al-powered applications have emerged, offering a variety of
functionalities and cotering to different user needs. Jasper Art is consdered the best
overall Al application, providng an exceptional user experience and & wide range of
features. Canva, an Al imoge editor, stands out for its abiity to enhance and create
visually stunning graphics with edse. For those seeking & free option, Acsart offers
numerous editing tools and capobilities without the need for a subscription. Photosonic is
known for its user-friendly interface, moking it the easiest Al application to use for
beginners and experts alie. For moblle users interested in Al-generated selfies, Lensa
AL offers o dedcated app that delivers high-quality, realistic results. These AT applications
showcase the potential of artificial intellgence to transform the wiy we create and

interact with digital content [27).

Findings

The research examined the viabiity of toblet-bosed platforms as an alternative
to traditional laptops and graphic design applications for producing print-ready grophics for
conventional printing processes. 1t compared the capabilities of tablets to loptops,
analyzed the ablity of tablets to meet pre-press standards, identified possble solutions
for enhancing tablet-generated grophics, and exomined instances where adjustments were
needed for tablet-generated grophics to meet printing standards. Addtionally, the study
discussed popular toblet apps, such as Procreate, Adobe Photoshop Sketch Sketchbook, and
Adobe Tllustrator Draw. The findngs provided insight into the strengths and lmitations of

toblet-based platforms, highlighting areas for improvement, and informing decision-moking



for graphc designers and students in selecting appropriste tools for their projects.

Conclusion

In recent years, the odoption of toblet-based raster and vector graphic design
apps in classrooms has been on the rise. Our findings shed light on the strengths and
limtations of these tablet platforms in generating print-ready graphics for tradtional
printing processes, 0s well 0s hahlighting areas for enhancement. According to Adoption
Theory [22], younger adopters are more inclined to embrace new technologies i they
perceive them 0s useful, user-friendly, and compatble with their current practices and
values [12]. The integration of AT tools, design, and prepress output is lkely, i not
inevitable. The question of whether toblet-based platforms can serve as viable alternatives
to tradtional loptops and grophic design applications for graphc designers and students
depends on the suitablity of the tools for specific projects. Stotista reports that global
toblet shpments have declined from 230 millon units in 2014 to 44 million units in 2020,
whle laptop shpments have risen from 160 milion units in 2014 to 218 milion units in
2020 [25). Ths data suggests that laptops may be more popular than tablets for
computing tosks. However, toblets maintoin a. substantiol market presence in sectors such
as education, healthcare, and retal, where their portobiity and edse of use are
apprecited [10]. Thus, i remains uncertain whether tablets will surpass laptops and

desktops in the future, as ths outcome depends on various foctors and market trends.
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Flexography is 0. printing process thit uses direct rotary print technology.
1t is characterized as a relief process.
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ﬂ ANILOX ROLL
Anilox Roll

An anlox i 0 cylinder with & porous ceramic coating that is
engraved with microscopic cells along its surface. Anlox rolls

are carefully selected for specific types of printing, ]

substrates, and customer requirements,
Plate Cylinder

The part of a printing press to which a plate s attached and
which transfers the inked imge directly o the substrate itself.
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\/ariefzg og m\m‘)‘i substrates. DISADVANTAGES

Variety of kS used; [ ‘
woter-based, Solvent, and UV Tnk, ;9;/:32 ':‘E;gfgﬂ;n

In-lne converting, tolerance.

Uses & simple inking system that requires Press variables.

less rollers and is edsier to mantain,
Variable repeats obtained by changing the plate cylinder,

Short Er\d long run copability.
Reuasable plates. WO NI 5 @
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Abstract

Both sports brands and their fans value brand color accuracy across all “o‘)
medums from Jjumbotron footdge 6t & live event to social meda content. ColorNet,
trio of color correction tools developed at Clemson University, 0ddressed ths concern.
ColorNet 1.0 used & patented algorithm trained with paired datosets, ColorNet 2.0
0ddressed some weaknesses in ColorNet 1.0 and achieved smilar results using machine
learning segmentation, and ColorNet 3.0 was & combined hardware and software solution
that allowed content creators to identify dstortions in the color spectrum and apply
appropridte targeted odjustments. Ths case study implemented ColorNet |5 as @ web
application intended for sideline, game doy use by content creators to ensure brand color
Occurtey for socil meda content. Results show that content creators who participated
in ths study highly value and can identify brand color correctness and that increased

processing speed would be @ necessity for production-level implementation of ths tool.
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Introduction

Achieving consistent brand color is challenging in a fost-paced sports game
day environment. When consumers look at branded content across many different
devices and channels, they expect to see their favorite team with dccurate brand color
representation (eg. Budelmann et al, 2010; Chang & Lin, 2010). However, there are
challenges at a live event. Content creators work in small teams on the sdeline during
the day tryng to capture, edt, and post the most memoroble moments through both
photographs and video clips to multiple social media channels in as close to renl time
as possble. In the higher education enviconment, the social media content team often
includes student intemns with limted professonal experience and content i created
across several camera models from multiple manufacturers. For example, when ths study
began, & standard kit for Clemson Athletics included: Five different camera bodies: Sony
ATITL Sony A7SIL Sony A7SIIL Conon 5D Mark TV and Sony FX3 and three Sony
lenses—24-70 mm, 70-200 mm, and |00-400 mm—and two Canon lenses—24-70 mm  and
I00-200 mm. Each iteration of these camerns and lenses produces different color

representation in the resulting content (Golobkesh & Walker, E®., 2022).

Previous studies conducted at Clemson University revenled that approximately half
of the fons particpoting in the study recognized when brand colors are off specification
on the Jjumbotron, and even more commented on the indccurtcies when they were asked
specifically about the color representation (Conti & Walker, E.&, 2019). ColorNet is a
patented artificial intelligence algorithm that is capable of oddressing ths issue by detecting

and correcting o specified brand color pixel-by-pixel in & live video feed (eg. Walker, E,



Smith, D, Lineberger, JP, Mayer, M, Mayes, E, & Sanbome, A, 2020; Walker, E.B. Smith

D, Mayes, E, Lineberger, JP, Mager, M, & Sanbome, A, 2020).

A more recent study opplied the ColorNet algorithm in 0 social media context
to see if it could also improve color consistency on real-world social media content
across channels, platforms, and content types. The study found a statistically relevant
improvement in brand color representation fter processing content from ths context
(Smith, DH. & Walker, E®, 2022). Analysis included both brand color and skin tones
from content that hod been posted on Tuitter and Instagram across nineteen official

Occounts over the past ten years.

Ths study bulds upon previous work to develop and implement 0 web-based

ColorNet opplication that could be used in & real world, game doy situation with Clemson

LD
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Athletics content creators as @ cose Study.

ColorNet: Version History
ColorNet has three current iterations, edch developed to address brand color
correctness on imdgery in & unique way. Verson 1.0 was based on o dato-trained
algorithm with the initial goal of ensuring brand color consistency for video displayed
on & Jjumbotron at live sporting events. ColorNet 1.0 created an anticpated mask and
opplied it to the original, color-ncorrect image in order to output & color-correct imige,

Figure |. The advantage of ColorNet .0 wos that it was a light, quick-running code

bose that @



proved effective in live alpha and beta tests running at 60 fromes per second (fps) at
720p. The major weakness of ths verson wos that edch new color @ user wants to
target for correction requires & new, manudlly created dataset and time to retrain the

algorithm and test the results.

Laindly

ColorNet 10 used & troined algorithm to create masks (far right) which are applied to the color-incorrect
image (far left) to produce & corrected image (middle). The output of the algorithm was the mask.

Tn order to address the necessity of manually creating datasets for
edch addtional color, ColorNet 2.0 used & convolutional neural network to output
Segmentation masks, Figure 2. Segmentation is typically used to identify objects but in our
cOse we wanted it to identify specified parts of the color range. Ths verson selected
pixels near a specified color in the spectrum and masked them for correction, ignoring all
pixels not identified 0s the target color. Ths model worked with color in the HSL (hue,
saturation, and lightness) color space rather than in RGB (red, green, and blue) which
helps target a brand color whether it wos found in hghlight or in shadow. The odvantoge
of ColorNet 2.0 was that no training data was needed and adding new target colors
was quick. Disadvantages included & slower model and an increase in target artifocts

resulting in less “clean’ corrections.
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ColorNet 20 used segmentation to select @ portion of the color spectrum in
edch frame, elmnating the need for manually created datasets.

ColorNet 3.0 was & non-machine learning approdch that focused on identifying
the “dstortions’ present in the color rendering seen on screen, Figure 3. Ths combined
harduware/software solution applied @ targeted, adjustoble dstortion to incorrectly colored
images to revenl the “true’ brand colors. The strengths of ColorNet 3.0 was that i
was computationally efficient, it does not requife any training data to target additional
colors, and multiple colors can be selected and the distortion adjusted indvidually by the
production tedm for edch event using the provided hardware device. The dsadvantage
wos that the production team needs to manually determine the target colors and level
of anticpated distortion which may require initial training. The development team plans to

provide O set of preprogrammed, commonly used settings to reduce ths impact.
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ColorNet 30 used 0 combined hardware and software solution to select @ color range that appedrs incorrect and
opply/adjust @ correspondng distortion to that area of the image to counterdct the color incorrectness

Experimental Procedure
Ths study consisted of three parts: & pre-survey, & sdeline implementation, and a

post-survey. Particpants were recruited through contocts with the athletics and university-

The pre-survey investighted the level of tolerance for brand color accurocy

level content creation teams.

Pre-survey

to understand a baseline of visual preferences at the creator level. Ths survey also
determined the need to continue pursuing this development based on whether the content
creators recognized and desired o fix brand color indccurtcies. Section one of the

survey covered basic demographics and asked i the respondents had been previously



tested and/or dognosed with any visual color deficiencies. In the second part of the

survey, edch particpant received seven of fourteen randomized photos pulled from social
media and were asked the following question: “How close is this to being ready to post?”,
Figure 4. Finally, we asked i brand color accurtcy was importont in their personal and

team workflow.
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Case study

The cose study examined a five doy-period where users implemented the web

- application. The web application design stack wos React-Flask-Python. PyTorch was used

to troin the machine learming (ML) model used to correct the uploaded images. The < V ,

application was hosted on an 1BM Cloud compute instance. \/

Eoch particpant confirmed that they were attending an athletic event during

the specified time period where they would collect and upload photographs capturing brand

color content in the scenes. A PDF detaiing the instructions on how to use the web

application was provided via emad, Figure S. The developer was also avadable through email

to address any questions or issues that arose during the specified dates.

Each photograph wos uplooded by the partichant to our servers, automatically

lobeled based on a provided user name, processed through ColorNet IS, and then awvailable

for download to the content creator. After the case study, the research team had

Occess to both the orignal, uploaded photograph and the resulting processed imge. From

these matched pairs, we were oble to make Delta E-based, pixel-level comparisons to each

users’ images to confirm the efficacy of the color correction.
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1. http://52.118.210.35/ Welcome to
2. Set camera capture to jpg QQJ_Q,EMQI'
3. Select “Choose Files” and select

images for uploading

4. Enter your Clemson username in

the “Username” text field

5. Press “Process.”

6. Once the ColorNet Logo

disappears, your images are being

processed. Do not press “Process”
again.

7. Once loaded, use the slider to
compare before and after. Before is on
the left, after on the right.

8. Use the arrows located at the
bottom of the screen to toggle images
9. To download: scroll to the bottom
of the page, click “Download Images.”

Each particpant in the case study was provided with & set of visual
ond written instructions via. email

Post-survey

Feedback regarding the experience using the web app was provided via a post-
survey and by examining the paired original and post-ColorNet-corrected photographs
uplooded by users. The post-survey asked users about their specific camera. and workflow

on the day they uploaded images to ColorNet followed by a set of four questions

P )
’
focused on the user experience of the dpplication. o ot

Mixed methods analysis used qualitative and quantitative individual feedback from
content creators before and ofter using the opp in their process as well os analysis of

the brand color consistency cross the resulting pre/post imdge pairs to medsure the
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resulting ColorNet adjustments. The image pairs were onalyzed bosed on pixels dentified
as brand color content in “neutral” lighting in edch of the fourteen images in the survey
were identified using Labelbox, an online tool for image analyss. Any areas of the image
thot displayed brand color is extreme Hahlight or shadow or looked noticeably faded (ie.
seatbocks in the stadum that sit in full sun year around) were not identified or factored

in to avod skewing the data.

Results and Discussion

Pre-survey

Fifteen participants responded to the pre-survey with an age ronge of 20-48
and @ medn age of 265 yedrs old. Professonal experience in athletic content creation
ranged from six months to over ten years, with & mean of 4.6 yedrs of experience
in an equivalent industry. Of the respondents, nine identified as male and six as female.
Seven were students| including representatives cross four different majors. Eight out of
fifteen had previously taken a color vison test and of those eight, none had received a

dognosed color deficiency.

Images were analyzed based on pixels that were identified as Clemson brand
orange using the online tool LabelBox. Each image hod between four and twelve pixels
that were identified as brand color in neutral lighting. The RGB values of each pixel were

compared to the brand specification provided by Clemson University using the Delta
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E 2000 formula and an overall ‘grade’ was determined for how far off the image wos
from appropriate brand color. Ths grade was then aligned with user responses regarding
how close an imdge wis to ready to be posted in regards to color accuracy. For
example an overall hich Delta E (AE) volue across all the specified pixels indcated an
image that should require additional color correction before being ready to post on the

official social media channels.

Hypothesis 1: %j

Tmages with higher AE volues would lead to users responding that higher levels
of color-based correction were needed. Findings indicated that there is & significant
positive relationshp between the lkelhood of sayng an image needs major correction and
worsening color Geeurdcy in the images. The conclusion we draw is that ths audence is
sensitive to major color errors at least in ths brand color. In factl

holdng all things equal, f our audience sees & AE of 10, they are 4.86x more lkely to

Shy it needs major correction than an image with a 4.35 AE.

Hypothesis 2:

Tndviduals who soid that color ccuraey is “very important” would respond
that higher levels of correction were needed when compared with respondents who say
‘somewhat important” All of ths audence thought it was somewhdt or very important.
Therefore, there was not a significant difference between those two responses and how

much they felt an image needed adjusting.



Case sftudy

Six particpants engdged in usability testing of the web application. They uploaded
o variety of different imiges from a range of dfferent events and environments,
There were four particpants who identified os male and two as female with an age
range of 20-34 and & mean age of 255 yers old. Professonal experience in athletic
content cregtion ranged from six months to over ten yedrs with & mean of 4.6 years
of experience. Job titles include various content creation and directorial roles such as

“Content Creator” and “Associate Director of Credtive Solutions.”

The participants used the web application in different environments: three
used the application at @ live event, one during an athletic practice, and one from an
office Setting, Four participants coptured their images with both . mirrorless camera and
their smartphone and one particpant exclusively used & smartphone for image copture.
Additionally, participants utiized the web opplication at different points in their workflow
with three using the application after the images were processed through an Adobe
Lightroom profile and two using only the provided application for imdge processing. Two
pOrticpants even went on to post the images processed by the web opplication to social
medo. Three particpnts hod questions whie testing the application and received direct

assistance from the developer.




The web application’s usablity testing revealed some issues with the color correction
algorithm. Tmages +hat hod four instead of three color channels would break the algorithm
(eg. RGRA images) and images that were very large (Yk+ pixels) were also problematic.
Once we were Gware of these use cOses, these issues were Gddressed by the second day
of testing, allowing for all of the remaining participant’s images to be processed. One
major flaw of the web opplication wos that all the color correction wos processed on
the web server itself, meaning that the images had to be uplodded, processed, and then
downloaded back onto the particpant’s device. Whie ths process was entirely automatic,
there wos a significant amount of latency introduced when many images were uploaded

simultaneously or when the particpant had poor intemet connection speed.

We medsured the color accuracy of the uploaded imoges before and after color
correction to understand the impact of ColorNet on Clemson's brand color consistency.
Locations that should represent brand orange (Jerseys, helmets, etc.) were manually
selected for ench image, again using LabelBox to identify and output specific pixel values.
Using the RGB volues at these locations the AE value wos measured relative to Clemson
brand orange (Pantone 165). The effect of ColomNet on brand color accuracy wos
then evoludted by comparing the AE values before and after color correction. User 5
uploaded 34 photos, which was skewing the AE analysis so instead 3 photos were selected

from that user to have & more consistent data set cross participants.

ColorNet shifted the dstribution of AE volues toward zero, implyng an overall

improvement in color Gccurtcy, Figure b. However, ths shift was not experienced



equally by all users with some receiving no significant benefit (eg. user 2), and others
experiencing large benefits (eg. user W), Figure 7. We speculate that ths resulted from
differences in camern equipment, base camern settings (eg. PG vs RAW and in-camera.

picture profiles), and post-processing methods used across participants.

Post-survey

Five users filed out the post-survey ofter using the web opplication during
the cOse study. When asked how Occurate the users felt ColorNet was for correcting
brand color, three responded that it wis somewhat decurate and two responded that it
was very Gccurtte. When considering how fast using the ColorNet app was, the result
wos & bimodal distribution. Ths was likely due o challenges with the internet connection
during live sporting events or when @ user submitted a high number of photographs
siultoneously ond the retrieval of the corrected images after processing wos noticeably

slow.

Users found the app to be reasonably intuitive. We can start to see
possble normal distrbution with ths question with one user respondng that i was not
very usoble and four responding that it wos either moderately or very usoble. The
final question asked i users would consider employing the ColorNet application in  their
workflow 0gain. To ths question, one respondent said not very lkely and one said very

lkely, with the other three siying they would be somewhat lkely.

()



Ths analysis is limted by the relatively small number of participating users.

Across all of these questions, more user input following another round of development
would be necessary to have & better feel for the usablity, speed, dccurocy, and

projected likelhood of using the app in the future.

Conclusion : aa ;%M

In conclusion, implementing an in-development web application in the field
presented challenges but it also led to valuoble information to gude future efforts in
further development and improvements to processing speed. Although the color correction
provided by ColorNet 1.5 wos ccurtte enough in proctice, the primary bottleneck in the
system was the time cost of uplodding and downlodding the images over the interet.
Ths s especitlly true in the fost-paced environment common to our target particponts.
A moblle application, versus & web application, would provide benefits in ths aren by
moving the imdge processing from an external server to the user's device. Ths change
would allow for much faster processing times and not be limited by unrelioble intemnet
connections. Additionally, the current ColorNet implementation could offer improved
processing speeds by adding more computing horsepower to the host server. when
considering usability, we would like to improve the clarity of what i happening on the
Opp duning wiit times (eg. when images are uplodded and downlooded). In addtion, users
requested that we include the option to fully toggle between uncorrected and corrected
final images withn the app, providing & more clear visual of the pre- and post-corrected

image.
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HOW TO:
0
*3pray both sdes of the screens with water.
*3pray degrenser on both sides of the screen. %
eScrub both sides and let it sit for a bit.
*Rinse both sides of with the pressure washer. b7)
a0
Scoop Coat: 9
ePut emulsion into scoop conter,

el ean screen back at & 45 degree angle and put Scoop cobter to screen
and wait until emulsion touches it.

|

: emulsion !

oPull scoop cobter up along with the screen, : :

oRepedt this on the squeegee side. : :

eBack to print side, flp 180 degrees repeat. ! |

) :

0 |

| |

ePloce the screen print sde down into the exposure unit. 1 :

ePut the rope on top of the screen, not touching the image.: :
|

I screen !

0 |

0 |

oSproy both sides of screem with water, let it sit for a second.

o3pray the Screen with the pressure washer until the image is shown.

4

ePour & line of blockout in between the metal frame and the
emulsion on the print side. /

*Use & squeegee to spread and reapply 0s needed.
*Using the hard squeegee get off the excess blockout on the squeegee side.
*No blockout in image area.
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SCREEN PRINT

*Ploce film onto the palette.

e Secure the screen, print side down, as close to the regstration marks os
possble.

e Use the minute adjustments to line it up perfectly.

* Tighten the screen to keep it in ploce. g . & * &

ePloce substrate onto the palette ond put the screen back down.
ePut ink 0t the top of the screen.
e Using the squeegee pull the ink over the image @ couple of times to make
sure everything was covered, ®
ePut excess ink back into the ink Jar. %
*Clean the squeegee with the Plastisol spray

oPlace the finished product into belt dryer.
o Toke the used screens to the reclaiming area.

e Get all the excess ink off.

finished pr‘oduct

------------J
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Dr. Amanda Bridges is & graduate of Appalachan State University's
Graphc Arts and Tmaging Technologies program. 1t was at App State when
she discovered her love for teaching. After leaving App State, she decided to
further her education at Gardner Webb University and continued to follow

her passion for teaching.

Dr, Bridges enjoys being apart of the ClemsonGC. program where

students have the rtunity to design something and see it all the way
through production. Ths is something that she yedrmed to provide to her
former students and is pleased to have a large amount of production
equpment to help bring a cfesign to life. Dr. Bridges has a strong passion for
both design and prodution and extends ths through her courses.

One important piece of advice that Bridges would tell students is to
always keep learning | even after ledving the program, Being in an
ever-chingng industry that is so influenced by technology, she advises that
continual learming helps to make students odaptable and ready for change
ofter groduation,




DYE SYBLIMATION: AN IMAGE QUALITY
COMPARISON BETWEEN PRE-COATED AND SELF-
COATED NON-TRADITIONAL SUBSTRATES

Dr. Amanda Bridges & Dr. Erica &, Walker

Keywords: Dye sublimation, Sublmation contings, Non-traditional

substrates, Image transfer and color gamut. . “

Abstract

This study examined pre-coated substrates as well 0s three additional
selfcoating products to determine which substrate and coating combination provided
the best image transfer across different types of photogrophy using the dye
sublimation printing process. The substrates included in this study were wood, glass,
metal, and tile. Different sublmation coatings were used for each self-coated
substrate. Some coatings incredsed challenges with burning, poper sticking, and
inconsistent ink transfer. A color target was printed on all substrates and a
spectrophotometer was used to record LAB and density readings. Once all color
readings were gathered, a comparison of edch substrate across coatings was mode.
For example, we comptred wood to wood, tile to tile, and so on between the
different contings and the pre-coated blanks. Based on a combination of visual
observation and Delta E calculations, we found that edch conting performed

differently bosed on the substrate being tested. In general, precodted along with
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Contings & and D performed the best overall
Introduction

Moving into digital replication of photographs, two processes are commonly
used for photographic reproduction: dye sublimation and inkjet. Dye sublmation was
introduced in the mid-1980s and is commonly used today for printing on polymer or
polymer-conted substrates (Ohno, 1996). Dye sublmation, also referred to as heat
transfer printing, is frequently used to transfer designs onto plastics, polymers, and
textiles and hos also been used to print on metal packaging (Turner, [998). The
process involves drafting the design, printing it onto transfer paper using specil
sublimation inks, preparing the substrate for printing, and applying the heat press to
the substrote with the 0ffixed transfer paper. Once the sublmation occurs (solid
ink becomes gos), the materiol becomes permented with the gos, the paper carrier is
removed, and the image adheres to the substrate (Digital Technology Group, nd). The
penetration of the ink into the polymer substrate or coating provides @ scratch and
environmentally resistant final photograph. Mass produced spray and liquid-based
polymer coatings allow for printing on & wide range of flat substrates and

multidimensional surfaces such as hats and glassware (Xu, 2017).

In order for ink to adhere during the transfer process, the substrate must
contain polyester or a polymer coting. These non-paper substrates, often referred
to 0s sublimation blanks, can be purchased pre-coated or coating can be applied

manually to any uncogted, non-plastic substrate. There are many pre-codted

* Clemson University



substrates available however, for more non-traditional surfaces such as wood or
stone tile, self-conting may be required Sublmation cottings are avaiable in both liquid
and derosol forms with liquid being most common for hard inflexible substrates. When
dye sublimation is used on alternative substrates color ccurtcy becomes a factor
because there is no longer a ‘paper white’ base for the image and without an
application of a white bose cont, the color and texture of the substrate itself

becomes a part of the resulting photograph.

Some 0dvantages of dye sublimation printing are full color with a single
pass unlike traditional screen printing, flexography, and lithography, high quality prints,
print durobility, versatility, and ease of replication and use (Apo, 2020). Printing of a
300ppi source image Octudlly results in an effective ppi of 2400 due to the

transformation of the ink into gas during the heat press process (Makengj, 20I).

Building on 0 previous study examining the durability of color when exposed
to environmental conditions such as humidity and UV fullspectrum light (Walker &
Bridges, in review), this study will focus on different brands of liquid coatings and
examine Opplication processes to ensure even coverdge 0cross substrates. By
examining both pre-cotted substrates as well as three additional self-conted
products, we will determine which substrate and coating provides the best image

transfer across different substrates.



Methods and Procedures
The purpose of this project is to determine which dye sublimation selfconting
provides the best imoge quality across four different substrates: glass, metal, tile, and
wood. Four different self-contings were tested s well as pre-coated blanks
Pre-coated substrates, in general, provide more consistent results however users
are limited in terms of size and type of substrate. This study sought to answer the

following research questions:

) OF the four self-contings, which one provides the best overall image
transfer for glass, metal tile, and wood.

2) Which coating, including precodted substrates provides the best color
representation for different types of photography: landscape, portraits, and
black and white? and

3) Bosed on this study what are the recommended coatings and dye

sublimation settings for ench substrate and type of image?

There are & wide range of coatings on the market including both liquid and
aerosol options. Four coatings (3 liquid, one spray application) were selected for the
project. Ingredients for two of the liquid cottings were identical and were comprised
of acrylic, pigment yellow, glycerol, copper phth alocy anine, and deionized water.
Ingredients for the other two cobtings were not provided. A different sublimation
conting was used for ench self-conted substrate. Uncoated substrates were purchosed

from Lowes Hardware or found as scraps and the pre-codted blanks were purchosed



from a dye sublmation retailer.

To begin, two codts of polymer coating were opplied to the samples using
a sponge brush applicator, the second coat was applied one hour after the first to
allow for dry time. The spray coating woas applied using a spray bottle then evened
out with the same type of applicator. The substrates then dried for no less than
24 hrs prior to curing.  The sublimation blanks were then heat cured accordng to

manufacturer guidelines (16x20 Geo Knight hedt press).

A color target was then prepared in Adobe Tllustrator and printed on Epson
Dye Sublmation Transfer Multi Use Paper using an Epson SureColor F570 printer. The
color target included 72 patches to represent & wide range of tints, hues, and skin
tones often produced in photographic imagery. Thirty-one patches were representative
of tones commonly found in landscape photography, twenty-two patches were of skin
tones, and nineteen covered levels throughout the grayscale printed with black only
and the equivalent cyan magents, and yellow builds. Transfer paper was then placed
on edch
sublimation blank (self-conted and pre-conted) and pressed, Table |. Once the cured
amples were cooled, the target was attached and placed in the heat press to

print, Table 2.



TIME | PRESSyRE | LINER | TEMPERATYRE
| | |
GLASS | 5Mn 10 sec | 250 | 0 | Parchment Paper
| | [
METAL | Thee 260 | z | rerment Poper
TILE | S5vnutes : 250 : 0 : Parchment Paper
L R R I
WOoOoD 2 Moutes ) 400 | 1 | Parchment.Paper:
' ' '

I I I

GLASS | 5 M0 10 5 | 250 | 0 | Parchment Paper
| | |

METAL | f1vnte 260 ) z | Porcment Poper

TiILE 5-Mnates : 250 : 0 : Parchment Paper

S T R I

WOOD | zvndtes | 400 | 1 | Parchment Paper

' ' '

Table 2: Dye Sublmation Settings for Printing.
Results and Discussion
We measured edch color patch using an X-Rite Spectrophotometer set to M
daglight fo record density and CIElb values. Then using the DE76 formula, we
determined the difference between the initial color values in the target and the
printed patch. This resulted in individual patch DE values, an “all target’ DE average
value, and an average for edch of our sets of patches: landscape (n=3), skin tones

(n=22), and neutrals (n=|9), Table 3.



LANDSCAPES NEYTRALS
COATING | SUBSTRATE I AVERAGE DE I C1:7.10-16. 19-25) [ ca.9, 5 13, 51 snl o 55—713
A G i 42.76 i 56.46 l .65 l 26.55
8 G 14.55 14.98 16.62 17
< G 16.65 16.81 19.28 12.27
4 G | 15.01 | 15.51 | 17.15 | 162
Pc G 46.49 52.80 44.82 26.50
P e e — e —— -_— e -
A M 40.0% Y534 2622 25.21
B M l 2942 l 28.82 l 2792 ' 21.20
c M 2044 29.80 20.10 20.76
D M l 29.54 ' 20.80 l 28.8% l 28.05
G _
A T T T | ss0s | w1 b sent
B T 5.75 721 259 577
c T | 6.65 | 749 | 6.3z | 6.21
D T 5.50 7.00 255 5.1%
Pe LR R A T )
A W l 20.67 ' 28.20 l 19.92 ' 20.06
B W 22.74 28.11 24.98 22.01
T W l 25.28 ' 29.67 ' 27.49 ' 26.66
4 W 26.54 28.5% 1942 21.20
pc W ] 26.70 ] 202z | 2.9z ] 25.95
Table 3: Average DE values for each conting and substrate.

&

Glass had no absorbent qualities, which provided a challenge during

Glass

application but all the coatings dried as expected. On glass, ths resulted in minimal
image transfer for Conting A and texturing across all the selfconted samples
especially Coating C which showed major texturing beneath the print. There was
sticking of the paper with both Coatings A and C during the heat transfer process
After printing, pre-codted had a matte finish, whereas all other substrates were shiny
and maintained o reflective quality common for glass. Color measurements revealed
that i printing landscopes, portroits, or black and white photos, Coating ® is best on

this substrate, Figure |.
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Figure 1: DE results for glass reveal that Coatings &, C, and D result in more

Occurate color transfer compared to Conting A or the pre-coated glass.

Metal

Similar to glass, metal does not have absorbent qualities. Coating A produced
poor image transfer and Cobting C resisted 0 smooth coat on ths substrate. Bosed
on visual observation after printing, self-coatings provide more sheen and vibrance
but could produce an uneven texture due the conting application process when
compared to the pre-codted substrate. The recommendations for metal are dependent
on the type of photograph being reproduced. 1f printing portraits and black and white
photos, pre-coated substrates are best overall, but i you prefer self-couted, Conting
D is best for black and white photographs. For self-coated landscapes or portraits,

Conting & is best, Figure 2.
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Figure 2: DE results for metal reveal that pre-codted substrates provide a color

transfer advantage for portroits and black and white photographs whereas Coating ®
s best for landscapes. \ /
N
Tile
Although #ile is normally not absorbent due 4o the gloss coating, tille does

have the advantoge of being bright white and therefore best able to color match the
original patches. Coatings & and D display minimal noticedble texture under the print
and once again, Coating A had poor image transfer. The transfer paper had sticking
issues with Coatings A and C. Overall self-coated with Coatings &, C, and D provided
the best color transfer compared to pre-coated tile. 1f printing landscapes, portraits,
or black and white photos, coatings & and D are best Black and white photographs
transfer similarly oeross pre-cotted and Coatings &, C, and D, Figure 3 Note that

these results change dramatically deross different types and colors of tile.
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Figure 3: DE results show thot self-conted white tile can very successfully match

colors compared to the other substrates in this study, with the exception

of Coating A.
Wood

Wood is the most absorbent of all the substrates used in this study but it
also tends to darken and even crack during the heat press process due to the
water content natively present in ths material. This moisture might also have also
been a foctor in the transfer paper sticking, 0s wos seen in Coatings ®, C, and
D with C showing significant sticking. The stuck paper was removed with water and
gentle scrubbing which did not negatively impact the final image. When considering the
reflectance after printing, Coating A and C had minimal sheen and & and D were

quite shiny. Precoated had no shine on the resulting image. Coating A was somewhat

@)



successful at transferring the image onto wood, most lkely due to this conting being

made for obsorbent materials lke cloth. 1f printing landscapes or portraits, Coating D

is best for color accuracy but i printing black and white photos, pre-coated is best

followed by Coating A, Figure 4.
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Figure 4: DE results show that wood significantly impacts color match, even on the

pre-coted sample.

Conclusions

We anticipated Delta E values that would be unacceptable in traditional

color-managed printing because the substrate was not traditional ‘paper white’ and

therefore contributes undertones to the resulting color in the print. In fact, the

substrate itself became a contributing part of the artistic result adding both natural
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texture and color to the resulting printed photograph. 1f the intent is to reduce
that impact, it is recommended to add an undercoating of white beneath the printed

image, 0. commonly employed process for professional prints on these substrates.

For this investigation, we wanted to maintain the impoct of substrate on the
resulting artistic piece. Therefore, we decided to use DE combined with visual
observations to focus our investigation on which conting is preferable if an
artist wants to print on & non-traditional substrate and capitalize on the
substrate’s natural charocteristics. Using the resulting medsurements, we compared
across contings and the pre-codted sample withn a single substrate. Results show
that i a photogropher is focusing on only one type of substrate or subject, more
specific recommendations (Table 3) can be mode but if they prefer the flexibility
to use self-conted aeross multiple substrates, we recommend Coatings & or D, which

(“

performed best, in general, across oll the tested substrotes.

Some limitations of ths study included the constrained options for substrates
available in pre-coated blanks, which hindered our ability to moke odditional side-by-side
comparisons of other substrates or to expand the size of the color target used. We
also did not use @ reflectance standard on the spectrophotometer when measuring
the metal substrates, which could have skewed our Delta E values. In addition, Delta E
was an appropridte medsure for this study since the intent was not necessarily to

reproduce exdct color patches. However, this medsurement may not be sutable for



showing how the substrate color interacts with the printed color, and how it impocts

the color measurement.

Recommendations for future research include utilizing 180 12040:1997

standards (International Organization for Standardization) when analyzing light

fastness. Finally, it may be beneficial to utllize & color proofing software with

individua| substrate baselines factored in to ensure that color profiles can accurately

predict results when printing on different substrates.
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Graphic Communication Degree offerings at Clemson University:

|

l The Bachelor of Science degree in Graphic Communications prepares students |
for professional careers in printing, publishing, packaging graphics, digital medi, content l

l creation, and the greater communication industry. Our curriculum takes o holistic
l approdch moving students from creative concept to actualization. With courses consid- I
ening all major printing and visual communication processes, GC provides students with l

| the opportunity to learn and grow in both an educational as well as & professonal
Setting, Furthermore, the required specialty areds of study allow the student to devel- |

op in-depth knowledge and skills in specific areas of graphc communications, Course-
l work & heavily oriented around laboratory performance, which stresses the develop- l
ment of problem-solving skills n & brood cross-section of graphc medums, l
l The MS.in Graphc Communication progrom prepares students for technical, l

l creative or professondl careers in graphic communications, the third largest manufac-
| turing industry in the United Stoctes., |
I

The program serves the needs
of graphc  communications,
graphic arts, printing manage-
ment of graphc design gradu-
ates from other institutions,
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' Clemson University's TAG.A. Course: l

MR
| The Technical Association of the Grophc Arts i an international
o =
0

community of industry professionals and acodemics dedcated to scientific research

and technological innovation in the diverse field of graphic communications, The |

Annual Technical Conference provides authors one of the premier platforms for l
* | communication, publication, and outrech in the graphic communications industry.

@ o l As o student chapter, Clemson University hosts & creative inquiry course l
I where students are able to come together to design and produce 0 technical I

| Jourral for submisson to the international student Journal competition. The
& Journals are evoluated based on technical content, overall design, and production l
* quality. Clemson University strives to produce all of their Journals completely |

| in-house using equipment avalloble to students and materiols either provided by

| generous donors and partners of the Graphc Communications department or

l purchosed from outside vendors,
0
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Professor

‘
Amanda Bridges Jjoined the Department of Graphc Communications at Clemson University
in Fall 2019, Prior to working at Clemson, she served as an Associdte Professor and Grophic
Design Coordinator at Gardner-Webb University. She has been teachng in higher education
since 2004 and has tought & wide range of courses in graphic design, color and typography, web
design, multimeda, and print production. She has also chaired and served on several university
committees and advisory boards, as well as served as faculty advisor for several student
organzations, She served as the Vice President of Communications for the Graphic
Communications Education Association (GCEA) from 2021-2023. Tn addition, she hos
particpated in & number of community service projects and enjoys incorporating service
learning into the classroom, She currently serves as chapter advisor for the Technical
Associotion of Graphic Arts (TAGA). Her current research interests include curriculum

development and assessment in the fields of graphc communications and design. She is also
conducting resedrch in the areas of dye sublimation and direct-to-garment printing.

Dr. Amanda Bridges




Madison Montgomery

Madison Montgomery is & Jjunior at Clemson University majoring in Graphic
communications, Madson is currently & full time student, & Teaching Assistant for & GC course,
the Presdent of TAGA, and a member of the equestrian team,

Madison completed her first two years at Converse University before transferring to
Clemson University. At Converse she wis studyng to become o marketing major with & studo art
minor.

Madson transferred to Clemson in her Jjunior year of college, and wos Gccepted into
the TAGA course tought by Dr. Amanda Bridges, Before being apart of TAGA she was interested
in & design and marketing route but TAGA helped blossom a passon for print.

During the summer of 2023, she got Gccepted 0s an intern at The Sonoco Institute.,
Madison was able to expand her knowledge of flexography and gain experience in the
flexographic world. Ths internshp allowed her to teach & short lecture in the Introduction to
Flexogrophy course and work alongsde business professonals effectively and efficiently. Madison
leamed how to moke plates, mount plates, set up the press for a run, clean up the press after
a run, load substrates onto o web-fed flexographc press, use 0 denstometer to medsure density,
print with on extended color gamut, and learned about the many different substrates used at
Sonoco.

Going into Madison's second year ot Clemson she was honored with the title “presdent.”
Ge)
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Vice President

Haiing from Hilton Head Island, South Carolina, Griffin is the 2023-2024  vice president
of our Clemson TAGA team and has been working as o freelance creative and graphics teaching
assistant for three years, He really enjoys photo/video production and multi-media expression.
Griffin has experience in the production industry on all sides. Working as & prepress intemn for
the world leader in transfer products and fol applications, Griffin hod the opportunity to see
many Jobs from start to finsh and really get a feel for the grophics and design field in a
professonal setting. Toking the lessons and skills from Hs internshp, Griffin returmed to
Clemson and decided to Jon the TAGA tedm in order to further work in design and production.
He also has been working very closely with creators in the Clemson / Greenville ares to do
extensive photoshoots, run video sessions, provide audo and voiceover recording help, and get
as involved with production media as possble. When Griffin is not working in the printing lab,
shooting videos, or attending class, he enjoys playng musc and going outsde. Griffin is excited
to continue to work on the Clemson TAGA team and continue in graphics and multimedia
production. After graduation, he hopes to either enter the graphics/production industry or get his
moster’s degree at Clemson and stoy in the Department of Graphic Communications as &

part-time instructor.
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Chadley-Gray Schmidt N
Chodley-Gray Schmidt is & Junior at Clemson University majoring in Graphic Communications
and minoning in Business Administration.  Chadley-Gray has been exposed to many different types of
skills throughout her coursework and internships.
Her first part-time internshp in Spring 2023 as & User Experience and Content Tntern
0t Clemson’s Student Accessbiity Services taught her about web development, market research, and
content writing. Chadley-Gray wanted to learn more about print production during Summer 2023
and took a full-time role s @ Project Management Intem at AlphaGraphics South Charlotte. Here,
she spent quality time in edch production area and ossisted in preplanning for new Jjobs.
Now, 0s & part-tine Marketing Intem at Clemson's Pearce Center for
Professional Communication, Chadley-Gray works with clents in the Clemson ared to assist with
marketing, public relations, and social meda compaigns. Chadley-Groy credits the Graphc Communica-
tions department for tedching her to leverage her crentivity and problem-solving abilities to develop
impactful compligns. She plans to pursue @ career in marketing, with & focus in social med
content credtion,
Outside of school, she enjoys thrift shopping, seeing live music, and spending time with
friends.
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Lara Tijing is & Junior pursuing & degree in Graphic Communications at Clemson University.
At Clemson, she worked as & Visual Information Design Intern, a Teaching Assistant, and a
Mokerspoce Intem. These roles have allowed her to goin valuable insights into various facets of
design and assistance, laying the foundation for her career aspirations.

Lara’s most recent full-time internshp was at Grophics Solutions Group as & Marketing/Sales
intem. For future jobs, she would lke to work more in the creative side of the industry, such as
grophic design, packaging, product design, content meda and more,

Lara learned about creative careers when she enrolled in & Digital Art and Design course in
hgh school. There, she discovered what she wanted to do and ledmed how to moke i into & career,
In high school, she had the opportunity to shadow a graphic designer at a small company, Their
recommendation to explore Clemson University's Graphic Communications and pockage design courses
resondted, ond she took it to heart. She knew that Clemson was the place that could help me hone
my skills and push my career in the vight direction.

Beyond work and university, Lara has an interest in fashon and dance. Her creative
outlets are creating new locks in my closet and learning new choreography. She loves to leam, be
Octively involved, and design!
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Jada Young

Joda Young s @ senor Graphic Communications major from Clemson, SC. The Graphc
Communications program has allowed her to gain knowledge in graphc design, branding, and business.
She’s also gained majority of her knowledge in gophic design and printing processes throuch
creative projects. Whie she’s ledrmned a lot in the classroom, she’s also had the privilege of
obtaining hands-on experience through intemnships. During her first internship with Marleyllly,

which i an e-commerce monogramming apparel company, she worked as & Customer Service Intern.
She resolved customer issues, processed orders, and worked in production. Duning her time Gt
Clemson Online, Joda worked as a Graphc Design Intemm, She designed social meda posts, edited
educational online videos, and used Adobe Creative Suite for various grophic design tasks. Both
internships has allowed her to grow and learn more about the fields she'd like to

pursue in the future. After graduation, Joda would lke to earn her masters and work in the
fields of advertising, graphic design, and marketing. She believes Jjoining Toga will broaden her

design skills, tedch her new design techniques, and will increase her ablity to work collaboratively
withn 0. team, She looks forward to learning more about TAGA and completing the

design process with everyonel
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Makenna Masters

Makenna is & Junior at Clemson University majoring in Graphic Communications. Before
Clemson, she Gttened Greenville Technical College and Tri-County Technical college where
she majored in associate of arts, and was a part of NSLS (National Society of Leadershp
and Success. Ths will be her secound year at Clemson University where she is & Tiger
Transfer Mentor and her secound year doing TAGA. Ths will be Makenna’s first semester
working on the digital side. However, she really enjoyed the production sde, so she can't
wait to learn more about the digital aspect that goes into the creation of the Journal.
Makenna really enjoys marketing and learning different ways to communicate an image.
After graduation she hopes to use her graphic communications degree and go into advertisiny
or sales. Ths past summer she recieved her first internshp working for a non-profit as
their graphic design and marketing intern. Throughout this internship Mokenna was able to
design web poges, event flyers, phamphlets, and more. She also was able to design logos that
were collaborated with other companies in Greenville, SC. Makenna. enjoyed managaing the
organization’s social media sites and being able to work and network with other companies
0s well. After completing her internshp she ledrmed so many new design techniques as well
0s experinece in marketing.




Decatur Moore

Decatur Moore is & sophomore Graphic Communications major from the small town of |
Andrews, South Caroling. She is currently planning to minor in Historical Preservation over &
summer in Historic Charleston, South Carolina! Ths is her first year participating in TAGA, and

she is SO excited to see what ths year has in store and to learn and work alongside her
classmates! Decatur is very invioved with campus activities and student organzations holding

two executive positions in the organizations she is involved in called Young Women for

American and Be the Match. For these orgnizations, Decatur is in charge of photography, medi,
advertisment, designs, tshirts, events, etc.
Decatur has @ sincere passon for the printing process and wishes to explore & career in the
industry. Ths upcoming summer; she plans to complete her first internship. She will be working
with an LLC in her podunk hometown of Andrews, South Carolina. During ths time, Decatur will
g0in experience in marketing, advertising, designing, and working with customers,

She is looking forward to learning more about the industry and getting 6 well-rounded,
hands-on experience. The day to doy of ths would be organizing files, creating logos, flyers,
socil medo posts, speaking with clients, and possbly even some pre-press work!
However, she has expressed that she would love to have the opportunity to
get some experience in & Signficant variety of the printing processes.

o Decatur soid to tell you: Thank you & Go Tigers!”
®
{ N1 — AN

@®



Natalie Hinson

Natalie Hinson is & senior Graphic Communications major with & minor in Business
Administration, She has been a member of TAGA for two semesters, Last semester; she
participated in the production semester of TAGA and worked on the videography/photography
team. She is excited to be on the packagng tedm 0s well as the videography/photography
tedm ths semester. She is excited obout leaving her legdcy ot Clemson in the GC program
through her work in TAGA. Throughout hercoursework she has also completed a. graphic
communications based internship with Tiger Properties in Clemson, South Caroling. Through ths
internships she was able to further her skills through her daly role as a Marketing Tntem. As
0 marketing intern 6t Tiger Properties, LLC her dally role included various tasks such as
social meda mandgement, on-ste photography, and odvertisng. She assisted in creating
engdging content for multiple channels, including social media and websites and helped to build
brond owareness and drive user engdgement. She gained valuable hands-on experience in
manoging content for multiple student housing properties such as Combridge Creek, Vilages at
Town Creek, and Tiger Station in Clemson, SC. She s currently looking for her second
internshp which will hopefully continue into @ Jjob offer as she prepares to grodudte in August
of 2024
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Cassie Craven N

Cossie Craven s 0. sophomore at Clemson University majoring in Graphic
Communications with 6. double minor in Brand Communications and Business Administration, She
i 0 member of Gomma Ph Beta sorority Thetd Epslon chapter, & member in Clemson Women
in Business, and in her second semester particpating in TAGA.

Cossie had the opportunity to represent her team at the conference last year
after being Occepted into the class by Dr. Amanda Bridges. She helped in the production side
of things during last Spring. The TAGA conference and everyones passon showed her o love
for print and therefore she is now taking on an internshp next semester doing strictly
print production. She is so excited to expand her knowledge and bring everythng  that she
learns back to the team next fall.
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Zachary Walsh \

Zachary Walsh, & senor coming from San Antonio, Texas, is pursung & degree in Graphic
Communications at Clemson University. Ths marks hs first year 0s o member of TAGA, and he
coudn’t be more enthusiastic about being a part of the Clemson TAGA team, Zachary hos o deep
posson for tedmwork and enjoys collaborating on various projects. Currently, he is employed as
0 web developer, where he crentes websites for emerging and promising businesses. He is eager
to apply hs web development skills to benefit the team. Most importantly, Zachary i edger to
see the voluoble experiences and knowledge he will gain from hs involvement with TAGA,




Caroline Myers .

Caroline i & Junor at Clemson University majoring in Graphic Communications and
minoring in Business Administradtion.
Throughout her time in Graphic Communications 6t Clemson University, she has discovered
a love for the printing process. She has really enjoyed learming about print production and the
~ many dfferent printing processes that exist. Caroline likes the hands-on aspect of Graphic
Communications and how the faculty and students have grown to feel like fomly. Even though she
5 not exdctly sure what she wants to do post-graduation, she knows that she wants to be in a
hands-on environment. During her time at Clemson, she hs become involved in the Graphc
i Communications 0codemic fraternity known as Gamma Epslon Tau, Ths has been a great
environment to get connected with other GC students and to enjoy doing artistic activities
together. When Caroline is not studying, she enjoys working out, spending time with famly and
friends, walking, and reading. She is also @ huge advocate for the intramural program here at
Clemson. She is super involved in it and enjoys ploying soccer, basketball, and flag football.

®)



Sophie Ayers N
k

My name is Sophie Ayers and ths is my second year in the TAGA program at
Clemson University. 1 am & Junior Graphic Communications Major with & minor
in Brand Communications and have loved the experience that TAGA has given me. 1 was part

of the production team lost year and T'm excited to be able to do both design
and production ths year. 1 hope to expand my design skills and knowledge and

try new things with production ths year. 1 was thankful to be able to

work on designing the cover and provide the doodles on the bindng for

ths Journal, Tm very happy with how it came out and T'm
excited to continue working with ths team throughout my time
0t Clemson.,
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Hey! My noame is Madde and ths is my first time doing TAGAI Tm a senior Groaphic
Communications major from Slver Spring, Maryland. 1 have completed both of my internships so
far, my first in the Fall of 2022 with BMW'S 1T Center for the Americas in Greenvile, South
Carolna, and the other with Pivot, & direct mall / political consulting company based out of

Washington D.C. 1 am so excited to gain more design experience through TAGA and credte a
book that we are all proud ofl
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Rowan Howell

Rowan Howell i & re 0t Clemson University majoring in Graphic Communications and
minoring in Brand Communications. Whie she loves printing and learming how to run presses, the
design sde of Graphic Com hos always been her favorite. She loves the entire creative process,
whether it be brainstorming creative ideas, working with different opplications, or focing challe-
neges with curiosity and determination. She Joined the TAGA team ths yedr in hopes to expand,

proctice, and apply her design skills. She has since gained & lot more knowlege in packaging design
and TnDesign as well 0s soft skills such as collaboration, problem-solving, and communication.

Rowan is involved in @ few on-campus clubs such as Girl Up, the Clemson Fashon Club, and GET,
Clemson’s Graphic Communications Fraterity, Having grown up in Asheville, North Carolina, she
loves hking, the mountains, and fall weather. In her free time she enjoys thrifting, watching

Formula || and spending time with friends and famly. Ths Spring she plans to do a graphic design

and social media internshp to get rel world experience in the industry. After graduation, Rowan

hopes to get & masters degree in the Graphic Communications Department and in the future she

hopes to work with packaging design and social media graphics and marketing.
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Alyssa Franck

Alyssa Franck is currently & sophomore at Clemson University planning to gradudte with
0. Bachelor of Science in Graphc Communications and an American Sign Language Studies
minor, Her experience Gt Clemson i providing her with o unique skillset to be proud of.
As 0 GC major, students begn with an ided and work their way through the entire
credtive process until they have o final product. Whether Alyssa is working on credting a
brand, bringing her designs to life with dfferent printing techniques, or bulding . website
for a client, she is constantly developing valuable real-world skills. Alyssa hos improved
her copobilities through the courses she has token so far by pushing herself to take risks
and always thinking outside-the-box. Beyond classes, Alyssa has intermed at Roy Cox's
photography studo in Baltimore and worked alongsde the communication and marketing
teom 0s the social meda intern for the company Eye to Eye’s Young Leaders Organizing
Institute in Denwver ths past summer. She looks forwanrd to pursuing many more similar
opportunities in the near future.




Zachary Baskin

Hellol My name is Zach or Zachary i youre fond of the extra sylables Tm from
Lake Wylie, South Carolina, and T am & sophomore Graphic Communications major at Clemson
Universitylm excited to be in my first semester of TAGA for the Spring 2024 semester: 1
Joined ths semester becuse 1 was fascindted with the processes of putting the book that you
are now redding together 1 feel lke T have always been a storyteller at heart, and bringing
stories and ideas to life in a visual way is why 1 majored in Graphc Communications to begin
with S0 being involved in the production of ths book and learming the process is very exciting
for me,
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Emily Tayl\or "

Emly Taylor is a sophomore in Grophic Communications here ot Clemson University. Ths will be her
second yenr participating in TAGA, following her love for production and constantly learming
new ways to hone and refine her skills. She takes time outside closs to leam new ways of
using all Adobe programs and explore new art forms, She is 0 tedching assistont to the Graphic
Communications class, Applications of Digital Graphics, teaching others new ways to bring their
imagination to the screen down to press! Emly continues to explore intershps to learn
everything there is to fulfill her future dream of owning her print shop.

N
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Keeli Coyne

Keeli Coyne is currently & sophomore 0t Clemson University in Grophic Communications with
o minor in Business Administration, from Bloomfield Hills, Michigan. She is involved in Clemson Sur€
Club, CUBS, and is 0 member in Pi Beto Ph sorority! Keeli joined Graphic Communications bectuse of
her love of graphic design and artists ke Andy Warhol. She enjoys learming and working in Adobe
Tlustrotor and Photoshop, and learning photography.

She also is & TA in GC 2070; where she helps her fellow students in screen printing,
eylindricol printing, and pockage design. This is her second semester in TAGA and she is thrilled to be
back in this course, especially with such an amazing group of students! Keeli dreams of being o

graphic designer and crenting her own board gome one day! Go Tigers! )(O




Robert Alexander Garrick

Robert “Alex” Garrick is a Freshman at Clemson University mojoring in Graphic Communication. He
is from the small, rural town of Bishopville, South Carolina, Alex is currently a full-time student
and & member of Central Spirit. Ths is his first year particpating in TAGA, and he is looking
forward to all the opportunities it can bring to liht. He is excited to expand his knowledge and
skills nto new areas and is always edger to try something new,

Alex cares & great deal about the creative process and the time it tokes to fulfil that
drive. Tn s career, he hopes to expand s capobilties into new and exciting areas. With his
internships, he plans to accomplish these goals.
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Cassidy Waites

Cassidy Waites i & re Graphc Communications major from small town Newberry, South
Carolina, Cossdy is & full time student at Clemson University, where she is 0. passiondte member
of Gamma Epslon Tau, FCA, Tiger Vison, and Clemson Dancers, Ths is her first year as a
member of TAGA, and she couldt be more ecstatic to share her creative skills. She takes pride
in being oble to collaborate alongside her fellow clossmates and gain more experience in design
and produc’cion.

Cassdy has 6. genuine love for the graphc arts and design. She also throughly enjoys
photo/video production and multi-media. Cassidy has been working as a freelance designer and
photographer and currently serves as the grophic artist & sports medo manager at Newberry
Academy. Cassidy gets to work closely with the athletic teams and school administrators in
arranging photoshoots, designing content for social media and apparel, video sessions, and
producing signage. She also contrbutes in developing new marketing techniques. When she is not
designing or taking photos, Cassdy enjoys spending time with famly and friends, painting, toking in
Clemson athletics, and yoga, After graudation, she plans to pursue G creer as & graphic
designer or a marketing manager,
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Madison Reeves N

Madison Reeves is 0 sophomore at Clemson University majoring in Graphc Communications rom
Columbia, South Carolina.

Madison is 0 big fan of football and motorsports and plans to pursue @ career in grophic

~ design for an NFL team after college.

During her first year as & student, she particpated n Clemson's Sports Marketing Internship
Program, helping promote Clemson sports teams.

Ths semester is Modison's first time working in TAGA, and she plans on continuing her Jjourney
with the team!




Elli Delk

Eli is @ senior Grophic Communications major from Lexington, South Carolna. Elli is a full
time student in her last semester of college She works part time at the Clemson bookstore as a
cashier. Elli 5 & member of the Clemson Student Alumni Counci, and has previously served as their
director of public relations She wos also @ member of the 24 Freshman Councl, & 25 and 26
Freshman Council mentor, and was previously the First Friday Parode chair for her sorority Ell
also runs & small business making and selling birthday signs.

During the summer of 2022, she served as the full time photographer for Asbury Hills
Camp & Retrent Center in Cleveland, SC. Responsbilities included capturing S00-800 photos of
campers edch day and uploadng photos to the Asbury tills app dailly

In the foll of 2023, Ell occepted her second internshp with Marleyllly in Greenwille, SC.
She served 0s the marketing/social medi intern Her responsbilities included creating photo and
video content of merchandse for emal campaigns, social meda, and advertisements, tracking
engdgement across all sociol meda platforms, and ossisting the creative teom and marketing team
with various tasks,

This is Elis first year as a member of TAGA, and she is thrilled for whats o comel In
Ell's free time, she enjoys learning new recipes, playing golf and tennis, and playing with her cats
She i also & HUGE fan of Wheel of Fortune and Big Brother
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Ashley SmiTh/

-
Ashley Smith is @ senior at Clemson University majoring in Graphic Communications. Ashley began .
her college experience at Socred Heart University before transferring to Clemson University in
the spring of 202l.
In the post two yedrs she has worked s the PR Chair for Delta Zetd where she directed
photoshoots, created graphics used throughout formal recruitment, and helped organze the
social med calender,
Ashley also works as 0. freelance photographer and graphic designer, expandng her knowldge in
production, socil media scheduling and content creation. She communicates with clients in order
to execute their desiced vision, edits, and presents their sessions on her online website portfolio
where it i edsly Gccessble.
In the spring of 2023 she was Geeepted as an intem at TCS (The Color Spot) in Columbia,
South Carolina, Throughout her internshp she worked closely with director Andy Markl on
campign development, print production, and numerous other projects withn the Columbia ared.,
She developed skills in driving leads to management, created 30+ campaign graphics, and looked
into the importance of product and service drp marketing.
Going into her final fall semester at Clemson University, Ashley is edger to explore more withn
the marketing and graphc communications field, applying her knowledge and skills in the work
force.
, NN
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Tristen

Tristen Moss

Tristen Moss, @ vibrant sophomore enrolled in Clemson University's Graphic Communications
program, is navigating her academic journey with & keen focus on visual storytellng and design
innovation. Currently immersed in the vibrant atmosphere of Clemson's Campus Recreation
department, Tristen assumes the role of & dedicated intern, channeling her creative energes into
diverse graphic design projects. Whie her heart lies in the coptivating world of design withn the
graphic communications program, Tristen s also fueled by & curiosity to explore the intricacies of
the print aspect, seeking & holistic understanding of the field. Driven by an unwavering passion
for creativity and effective visual communication, Tristen doesn't Jjust view her internshp 0s a
tosk but as an opportunity to refine and elevate her skills to create a lasting impact. In
anticipation of the upcoming summer in 2024, Tristen edgerly looks forward to securing an
internship, envisioning it as & crucial stepping stone in her quest to gain hands-on experience and
delve deeper into the dynamic and evolving landscape of graphic communications. Her aspirations
extend beyond the academic realm, aiming to contribute Significantly to the industry and emerge
0s a proficient professonal in the field.
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Foster Rouse

Foster Rouse 5 & Junor at Clemson University maJjoring in Graphic Communciations and
minoring in Business, Ths is Foster's second year participating in TAGA and he looks foward
to manoging the website this semester, s primary background is brand design but he
enjoys expanding his print skills by particpating in production through TAGA.

During summer of 2023, Foster worked s the graphc design intem for ImageMark
Business Services, Along with design work during his internship, he worked on developing an
online digital storefront for purchasing business cards and other custom printed materials.
In oddition to ths, Foster had the opportunity to broaden hs skillset with wide format
printing.

‘T am honored to once 0gain be a part of ths team and connot wait to see what we

- -an - accomplishl
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OFFSET LITHOGRAPHY?

* Offset lithography is & print process where an imoage is transferred (off set)

from one cylinder to another where it's then then pressed onto paper.
Basic Concept

o Tmage Carrier: & design i drawn with greasy crayon or ink on & flat
lmestone slab, to which the crayon adheres,
* Dompening: the stone is then moistened with water which is absorbed
by the parts of the stone not covered by gredse.
o Tnking: using & voller, greasy ink is Opplied to the stone — the ink adheres
only to the drawing and s repelled by the wet parts of the stone.
* Trpression: 0 print is made by pressing paper aginst the inked stone drawing.
* Drying: the paper and ink are allowed to dry, @
Water Rollers
o Lithography works on the ided that ol and water do not mix. Water

rollers pick up water and

water rollers

ink

transfer them into the 1 rollers

non-imdge Gred so that ®

the ol bosed ink only fills L

into where the image wer cylinder

needs to be. offset
What Does Offset Print? f®7 i

|°"Per impression
7 cylinder
o MOghzines 7> K
= @
° r\ewSpaper

o stationary @
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YOuR SYRVIVAL GUIDE:

PERSONALTZE THE REST OF THE BOOK WITH YOUR OWN NOTESI



















DIGITAL PRINTING

What is if?
« Digital printing is the process of printing digital-based images onto & variety of medo substrates

What makes digital different from offsef printing?

« There is no need for a Pﬁf\ﬂf\g PlOuJCQ.. r - o> o> o

Advantages of Digital Printing:

o Print runs quickly
« Cost-effective
« Tdeal for varioble data printing

What inks are used in digital printing?
o CMYK

What types of digital printers are there?

I
I
I
I
I
o Cyan, Magenta, Yellow, and Black (Key) l
I
I
+ Heidelberg Versafire CM
o Konica Minolta AccurioPress C6I00 l
* Ricoh Pro C700S |
* Xerox Versan |80 Press
« Sharp MX-7090n |
I

What is powder toner?

L_—_—_—_—_—_—J

o Synthetic resin

* Pigments (color)

o Magnetize metal oxides

* Various auxilary substances



CPOWDER TONERD

What materials do you need fo digitally print?

« Imoge that is ready to be printed (typically a pdf file)
+ Material that is used for pritning
* A dgital printer

How to print digitally using the Konica Minolta:

+ Credte 0 design bosed on the requirements and instructions.

+ Once the design has been through the proofing stoges make sure that your design is
in the correct file format and correct resolution

« 1 necessary, do & cleaning run through the printer.

+ Uplood the proper file to the print server

« Once the flle is in the server, adjust the poper sze, paper tray, and other settings

it print. '

+ You now have your finshed product :)

000 How to find free audio: ‘
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PRODYCTION NOTES

All design, digital, and production elements of ths joumal have been produced by ths years
Clemson TAGA team, Our students have worked tirelessly to produce ths journal completely from

start to finish,
A special thark you to the grodudte students, Ramya Potnis and Riley Dekrafft, that

assisted 05 well as our beloved professors who allowed us to include their research in ths year's
Journal, We would also lke to thank Clemson's Dr, Amanda Bridges for leading our team, as well os
Mr. Brian Frederick, Dr. Eric Weisenmiller, Mrs. Hanna Gilreath Ms. Mchelle Fox and Mr. Tan Ruff for
ossisting the team with the use of the machinery in our lab,

As well as o big thank you to Haley Appleby in the Packang Science department who
assisted us in printing and designing . functioning and sustainable product package.
T-Shirt:
We printed our t-shirts on our Direct to Garment
Roland VersaStudo -2 printer. We utilized

Binding:
To bind  our Jjourmals we utlized our Fastbind

Elite XT Manual Versatile Perfect L , .
our screenprinting equpment to print

Bindng Machie “TAGA® using Rutland Plastisol Tk, Rutland NPT Puff
Design: Additive, Kiwo Plastisol SBE Dual-Cure

When designing our™ jourmal, we. used Emulsion, Franmar STRIP-e-doo Emulsion Remover,
severtl Adobe Crentive Sute products 1CC 856 Spray and Wipe, 1CC 877 Trk Degradent,
such as Adobe Tlustrator, Adobe pre-stretched 305 yellow mesh screen,  Lawson
Photoshop, Adobe Acrobat, Adobe LED-5000, Kodak Trendsetter NX Md, and Kodak

Lightroom, Adobe Premier, Adobe Aero, DITR I8 b Fimn

Adobe Lightroom Classic, Adobe XD, Adobe E—O
After Effects, and Adobe TrDesign We also Cover:
utlized our TmpoStrip software to create
the impositionlayout for the printing of
our Jjournals

Digital:

To create the digital elemtns for our

To produce our covers we van Grocer Kroft |7 point
row environment paper through our WP Indigo

10000 and printed the title text in pure black
Spine:

For production of our spine labels we produced
Journal we used Adobe Premier fo edit o-u\"- Dupont Gyrel DFR 067 ML photopolymer _

videos, Adobe Tllustrator to create multiple printing plates on the ESKO CPI Spark 2530 imoger

spreads, Adobe XD for GR codes, They were exposed on the Dupont Cyrel FAST

Wix site to credte our website, as well 0s using exposure unit 0nd developed on the Dupont Cyrel

Adobe Tllustrator and Adobe Photoshop 1000TP Thermal Developer. - The plates were
mounted onto plate sleeves using the M Hereford

plate mounter We ran the labels on the
Nipeter FA-Line flexographic printing press é

to credte severdl elements on our webpige
Package:
With the help of the Packaging Science Department
ot Clemson University our pickiges were produce

ing E-flute corrugated board the Fujfim Acuit
using E-flute ,CO e ’ Fulfim Acuity The interior pages were produced by our Konica
Select 26 printer and the Kongsberg C2Y4 Edge A A A

Minolta. AccurioPress CbI00 using Cougdr Super

@\“oj" 9 toble Smooth 8/32 b paper:

The labels were cut by hand by our team
Interior Pages:



THANK YOy FOR READING!

We hope you enjoyed our Jjournal and that it helped bring you closer to
“surviving” Graphic: Communicationsl
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