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Welcome to Color Impact 2025! 
On behalf of the Inter-Society Color Council, we welcome you to this 
year's conference. We are thrilled to have such a diverse group of 
professionals joining us from across many disciplines. Whether 
you're a designer, scientist, artist, marketer, psychologist, or come 
from another field entirely, or a student studying any of the above, 
your unique perspective enriches our discussions and 
understanding of "Color as Communication.". 

Color is a universal language, capable of conveying meaning, 
emotion, and information without uttering a single word. In our 
increasingly visual world, understanding how color communicates is 
more critical than ever. This conference is designed to be a melting 
pot of ideas, where we can explore the power of color from every 
angle – from its neurological impact and cultural significance to its 
practical applications in science, art and design, and industry. 

Over the next few days, you'll have the opportunity to engage with 
color colleagues, participate in stimulating discussions, and 
discover innovative research that pushes the boundaries of our field. 
We encourage you to connect with your fellow attendees, share your 
insights, and forge new collaborations. It's through these cross-
disciplinary exchanges that we truly unlock the full potential of color. 

Thank you for being here. We hope you find this conference inspiring, 
informative, and a valuable step in your professional journey. 

Warmly, 

Dave Wyble and Maggie Maggio 

Color Impact 2025 Co-Chairs 
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Sunday Program 
9:15am-10:00am Breakfast 

Third floor, Wallace Library 
10:00am-1:00pm Pre-Conference Workshops  

Session 1 (Wallace Library) 
 

2:00pm-5:00pm Pre-Conference Workshop  
Session 2 (Wallace Library) 

 

6:00pm-9:00pm Welcome Reception 
(Global Village Courtyard) 

 

Monday Program 
Presentations are in the Sklarsky Glassbox Theater 
Breakfast and co8ee are in the reception area outside the theater. 

7:45am-8:30am Breakfast 
 

8:30am-9:00am Opening Remarks 
 

9:00am-10:00am Keynote: Dimitris Mylonas 
 

10:00am-11:00am Session One: Language 
 

11:00am-11:30am CoYee Break 
 

11:30am-12:30pm Session Two: Education 
 

12:30pm-1:15pm Lightning Talks for Poster session 
 

1:15pm-2:30pm Lunch on your own 
 

2:30pm-5:00pm Optional RIT Tours (various locations)_ Short Courses Section One 
 

2:30pm-4:00pm Short Courses Section One 
(third floor Wallace Library) 

 

4:15pm-5:45pm Short Courses Section Two 
(third floor Wallace Library) 

 

6:30pm-9:00pm Reception at the Rochester 
Museum and Science Center. 
Shuttle leaves S-Lot at 6:15pm 

 

  



 6 

Tuesday Program 
Presentations are in the Sklarsky Glassbox Theater 
Breakfast and co8ee are in the reception area outside the theater. 

7:45am-8:30am Breakfast 
 

8:30am-9:00am Opening Remarks 
 

9:00am-10:00am Keynote: Cynthia A. Brewer  
 

10:00am-10:45am Session Three: Perception  
 

10:45am-11:15am CoYee Break 
 

11:15am-12:00pm Session Four: Culture 
 

12:00pm-1:15pm Lightning Talks for Poster session 
 

1:15pm-2:30pm Lunch on your own 
Student Lunch (Wallace Library 3430) 

 

2:30pm-5:45pm Art Exhibition:  
Color Shifts Presentation 

 

4:15pm-5:45pm Short Course: Session Three 
(third floor Wallace Library) 

 

6:30pm-8:00pm Poster Session, Art Show  
and Conference Reception 
 (University Gallery @RIT) 

 

8:00pm-9:00pm Rich Memorial Lecture  
(University Gallery @RIT) 
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Wednesday Program 
Presentations are in the Sklarsky Glassbox Theater 
Breakfast and co8ee are in the reception area outside the theater. 

 7:45am-8:30am Breakfast 
 

8:30am-9:00am Opening Remarks 
 

9:00am-10:00am Keynote: Mark D. Fairchild  
 

10:00am-10:45am Session Five: Applications  
 

10:45am-11:30am CoYee Break 
 

11:30am-12:30pm Session Six: Pigments  
 

12:30pm-2:30pm ISCC Annual Meeting  
 Boxed Lunch (SHED 3300) 

 

2:30pm-5:00pm RIT Tours and MCSL Open house 
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Sunday Program Detail 
10:00am-1:00pm Pre-Conference Workshops (Wallace Library 3rd 
Floor Classrooms) 

The Eye Opener Series: An Intro to the Color Literacy Project 
(Wallace Library 3420) 

Led by Maggie Maggio with Dr. Robin Kingsburgh, 

This workshop introduces participants to hands-on activities 
designed to increase awareness of color's role in our lives and 
expand color terminology. 

Participants in this workshop will get the chance to experience a 
selection of the hands-on beta-test materials and activities which 
are part of the Eye Opener Series for Phase Two of the teacher 
training program with partner schools. program. The introductory Eye 
Opener Series is focused on the first two Colour Literacy Project 
Cornerstones – Experiencing and Describing Colour  - with hands-on 
exercises that are designed to increase awareness of the major role 
colour plays in our lives, expand terminology for describing colour, 
and explore colour as non-verbal communication. The workshop 
includes activities on seeing and naming colours, sorting colours 
and ordering colours in three dimensions.  

A Beginners Guide to Color Measurement (Wallace Library 3430) 

David R. Wyble, President of Avian Rochester LLC Introduction to 
color measurement, covering instrumentation, sample preparation, 
and data interpretation. No physics or math required, and you can 
even bring your own stu[ to measure. This class is an introduction, 
and best practices guide for color measurement. To help us all speak 
the same color language, we start by defining the terms describing 
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the instruments and quantities used in color measurement. Besides 
instrumentation, you also need to know about what you actually 
measure: samples and sample preparation. After you take that 
measurement, you get data, and lots of it. You’ve probably heard of 
RGB or HSV data, but those data are not going to be as useful as you 
might think. We will cover color spaces that relate the instrument 
data to how people see colors and color di[erences—which is the 
ultimate goal of color measurement. When we are done, you should 
understand how to take a measurement (there will be real 
instruments on hand) and how to interpret color data (we will take 
measurements and look at the results). Physics and math will be at a 
minimum for this straightforward introduction to an often-
intimidating topic. 

2:00pm-5:00pm Pre-Conference Workshop Session 2 (Wallace 
Library 3rd Floor Classrooms) 

Multidisciplinary Explorations of Colour Concepts: A Colour 
Literacy Project Workshop (Wallace Library 3420) 

Dr. Robin Kingsburgh, with Maggie Maggio 

 An advanced workshop exploring color mixing processes and 
complementary colors from multidisciplinary perspectives. 
Participants in this workshop will get the chance to expand their 
hands-on experiences of Colour Literacy Project (CLP) exercises, 
with a selection of the beta-test materials and activities which are 
part of Phase Two of the teacher training program. Participants will 
have either attended the morning CLP Short Course on the Eye 
Opener exercises or attended the CLP workshop o[ered at Color 
Impact 2023. This series in the training curriculum approaches 
colour from multidisciplinary perspectives and is focused on the two 
colour literacy cornerstones: Perceiving Colours and Working with 
Colours. 
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"What did you say?": Exploring the Challenges of Communicating 
Color Science (Wallace Library 3440) 

Kimberly R. Mercier, Principal at Lighting Design Innovations 

This workshop will address communication challenges between 
color scientists and building design professionals. The most 
challenging communication channels require application of multiple 
areas of expertise to navigate the inevitable misunderstandings 
successfully.  So, how do color scientists understand building design 
professionals (like architects, lighting designers, interior designers) 
better?  Although we speak a di[erent “language” of color resulting 
from di[ering color educational backgrounds – our objectives are the 
same.   

In this program, Kim will share her opinions about the likely sources 
of miscommunication, present ideas to smooth the communication 
turbulence, and suggest ways in which we can all facilitate more 
e[ective working relationships while achieving built environments 
that e[ervesce their color expression in ways that are immersive, 
communicative, and celebrated.  All color sciences, material 
sciences, building sciences, and fine arts professionals will benefit 
from participation in this communication workshop…the more 
diverse the experience of participants – the more we will all learn 
about communication! 

Interacting with Color: A Practical Guide to Josef Albers's Color 
Experiments (Wallace Library 3430) 

Fritz Horstman  

Hands-on experiments based on his book, exploring color relativity 
and illusions. Horstman will present his book Interacting with Color: 
A Practical Guide to Josef Albers’s Color Experiments, published in 
2024 by Yale Press, which will lead into hands-on experiments with 
the color experiments described in the book.  
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Josef Albers’s 1963 Interaction of Color is often presented as an 
overarching theory of color, but it is actually a method of learning 
how to better see and understand color—many of the color exercises 
illustrated in Interaction of Color were devised by Albers’s students: 
cutting and pasting, looking, pondering, and learning. This workbook 
companion is a teaching tool designed to enable readers to engage 
in the kinds of tactile creativity and exploration that characterized 
Albers’s own classroom. 

Focusing on eight of the most important lessons in Interaction of 
Color, this book invites readers to learn by doing, using only simple 
materials. Core instructions for each exercise are enhanced by 
additional tips, references to Albers’s original text and illustrations, 
and stories about how Albers presented the ideas in class. 
Participants in the course will use Color-aid paper to engage with 
such color phenomena color relativity, reversed grounds, illusions of 
transparence, and more.   

6:00pm-9:00pm Welcome Reception 
Global Village Courtyard 
Join us for heavy hors d’oeurves, drinks and 
an easygoing way to get the week started!  
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Monday Program Detail 
8:30am-9:00am Welcome and Opening Remarks 

9:00am-10:00am Keynote: Dimitris Mylonas 
Augmenting Color Communication Within & Across Languages 
Ongoing research on facilitating color communication within and 
across languages using online, field, laboratory and 
computational experimental methodologies. 

10:00am-11:00pm Session One: Language 

Color Naming In Communication Across The Lifespan 

 Akvile Sinkeviciute, Northeastern University London, Dimitris 
Mylonas, Northeastern University London 

Color names aid in visualising information, as a shared 
understanding of the link between colors and their categorical labels 
improves color communication across di[erent viewing conditions 
and observers (Mylonas & MacDonald, 2012). Ageing impacts this 
shared understanding, as color vocabulary richness declines with 
age (Griber et al., 2020; Sinkeviciute et al., 2024). This raises the 
question: What are the most e[ective color palettes for facilitating 
communication across age groups? 

Data from 4,170 English-speaking participants, aged 16–87, was 
analysed, including 104,655 unconstrained color-naming responses 
collected through a web-based experiment. The 606 simulated 
Munsell stimuli, approximately uniformly distributed across the 
color solid, were uniformly colored, 2-degree discs, viewed against a 
neutral grey background. 

The decline in vocabulary richness was strongly correlated with age 
(r = -0.70, p < .001). To create age-relevant color palettes, the data in 
this study was divided into two age groups: 16–39 and 40+. The best 
examples (foci) for all color names that can label all colors were 
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identified for both age groups. Young participants o[ered 30 foci, 
compared to 20 for mature participants, reflecting di[erences in 
vocabulary size.  

We designed three color palettes for each age group based on a) 
perceptual discriminability (ΔE00), b) categorical distinction (Δh), 
and c) codability (-H). On average, color steps di[ered by ΔE00 = 
42.25, SD = 20.09 (young) and ΔE00 = 38.94, SD = 19.12 (mature) in 
the perceptual palette; Δh = 0.89, SD = 0.14 (young) and Δh = 0.96, 
SD = 0.07 (mature) in the categorical palette; and -H = -3.25, SD = 
1.71 (young) and -H = -2.92, SD = 1.96 (mature) in the codability 
palette. These palettes were applied to visualise complex 
information across various domains.  

Our findings show the influence of age on color naming and 
recommend age-relevant color palettes to improve visual 
communication across ages. 

Color By The Word: Using Large Language Models To Standardize 
and Visualize E-Commerce Color Communication 

 Mohammad Fathi, University of Wisconsin-Milwaukee, 
WI, Sanjoy Ghose, Sheldon B. Lubar College of Business, 
University of Wisconsin-Milwaukee 

In the world of online retail, the language of color often shapes 
consumer perceptions, influences searchability, and helps define 
brand identity. Yet, the textual color descriptors found in product 
listings are rarely standardized, making it challenging to identify 
meaningful patterns or compare products e[ectively. In this 
presentation, we explore how large language models (LLMs) can help 
develop a coherent, category-specific color lexicon from Amazon's 
extensive product metadata - without relying on image data. We 
begin by extracting color terms from product titles, descriptions, and 
features and highlight the inconsistencies that arise from purely 
human-generated text. We ask these models to provide both general 
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and category-specific color vocabularies, examining how more 
targeted prompts a[ect the quality, breadth, and relevance of the 
resulting lexicons. By comparing original descriptors and LLM-
refined terms, we reveal how standardized naming can uncover 
trends in consumer-facing attributes, such as the popularity of 
certain colors over time and their prevalence within specific product 
categories. We will showcase data visualizations illustrating how this 
refined lexicon enables clearer insights into e-commerce color 
communication, guiding future marketing strategies and informing 
ongoing research in brand presentation and consumer behavior. 
Ultimately, our work bridges a key gap in online retail: the lack of a 
structured, text-based color lexicon that can serve as a foundation 
for more consistent, meaningful, and impactful color 
communication. 

Testing Terminology For A Universal Foundation In Colour 
Education 

 Robin Kingsburgh, York University 

Colour is a powerful communication tool. Not only is it integral to 
many aspects of our lives, it is key for many disciplines, spanning the 
sciences, humanities, arts, and design. This commonality makes it 
an ideal focal point for building an interdisciplinary educational 
foundation, from which discipline-specific knowledge can later be 
developed. The Colour Literacy Project (CLP) is developing and 
testing experiential colour education resources for teachers at all 
levels. The CLP recognizes the need for a basic level of colour 
literacy for all — regardless of age, education level, or discipline— 
and has identified core colour concepts essential for a universal 
foundation in colour education. These concepts are inherently 
interdisciplinary, enabling broad application across subject areas. 

Expanding ways to describe colours is an essential component of a 
universal colour foundation. One core colour concept is: Colours are 
more than just hue. The term 'Character' is introduced to describe 
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simple variations of a given hue—such as vivid, muted, pale, and 
dark. This terminology has been readily adopted by teachers and 
students alike, including very young children. Students quickly 
become attuned to the nuanced colour variations in their 
environment, using this vocabulary to describe the colours around 
them. This skill extends to describing new experiences and 
emotional associations, aligning with another core concept: Colours 
communicate. 

Teachers piloting this terminology and interdisciplinary approach 
have reported significant benefits for their students, including 
increased visual acuity, language development, and enhanced 
verbal communication. The ability to name and categorize colour 
variations strengthens cognitive functions related to classification, 
problem-solving, and abstract thinking. 

In addition to refining terminologies, the CLP is developing a 
comprehensive visual glossary tailored for learners and educators 
with diverse backgrounds. Recognizing that colour is fundamentally 
a visual language, the glossary integrates visual and verbal 
components to ensure accessibility across disciplines. 

 

11:30am-12:30pm Session Two: Education 

Enhancing Colour Selection Skills In Design Education: Exploring 
The Role of Colour Preference In Colour Competency 
Development 

 Wenxian QIAN, Lancaster University, Judith Mottram, Lancaster 
University, Chaoran Wang, Lancaster University 

This research explored design students' colour preferences and how 
these inform developing colour palettes for graphic design tasks. The 
main objectives were to deepen students' empirical understanding 
of how colour preference may influence palette development, help 
refine skills in extracting, creating, and applying colour palettes 
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across di[erent design situations, and bridge the gap between 
theory and practical application. Data was collected at Suzhou 
University of Science and Technology in China. Seventy-two 
students participated in three workshops: exploring personal colour 
preferences; using digital tools to extract colours from existing 
designs to create new colour palettes; and applying palettes to a 
poster design. In addition, semi-structured interviews with tutors 
explored their pedagogical approaches in colour education, 
common di[iculties in colour perception and application, and 
e[ective teaching and learning strategies.     Diverse preferences 
emerged from the analysis of the colour palettes. Strong, highly 
saturated colours were dominant in the 50% of the sample, with 
preference for softer pastel colours evident in 15% of the palettes; 
just three palettes were comprised of very dark colours. Despite 
shared cultural and educational backgrounds, participants 
demonstrated variability in their choices. Tutors emphasised the 
students' lack of confidence in using colour and their di[iculty 
integrating theory with practice. Even if students have theoretical 
knowledge about colour, they do not know how to use it flexibly in 
their design work, leading to a separation of theory and practice. 
While optimistic about integrating AI tools into colour education, 
tutors noted that such tools alone cannot address challenges of 
critical thinking and creativity. The workshops are also being 
delivered at a UK university to evaluate cross-cultural applicability. 
The results will contribute to future consideration of enhancing 
design learning outcomes and skills, and how to better integrate 
digital tools into colour education.  

Developing Color Science Curriculum For Non-Science Students 

 Luke Hellwig, Fashion Institute of Technology 

As a new faculty member at the Fashion Institute of Technology, I 
have spent this academic year revitalizing our color science 
curriculum and tailoring it to our unique student body of non-
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traditional science students. This curricular development has 
centered around a few major goals. First, converting the calculus-
heaving math of color matching functions and tristimulus values into 
simplified algebraic processes that students can complete 
themselves or with the assistance of pre-programmed 
spreadsheets. Secondly, designing hands-on activities and labs to 
give students tangible examples of important color science 
concepts and phenomena without extensive laboratory resources. 
Finally, exploring connections between introductory color science 
and applications related to students’ future careers in fashion and 
beyond. The lessons that I have learned from this process of 
curricular development may be useful for color science educators at 
all levels of education. 

Expanding The Global Partners Network For 21st Century Colour 
Literacy 

 Luanne Stovall, Colour Literacy Project, University of Texas at 
Austin, Ingrid Calvo Ivanovich, Colour Literacy Project, University 
of Chile, Maggie Maggio, Colour Literacy Project 

The Colour Literacy Project (CLP) is a 21st century educational 
initiative that recognizes color as a meta-discipline. Our mission is to 
strengthen the bridges between the sciences, arts, design and 
humanities in order to address 21st century challenges and 
opportunities. The CLP Team is cultivating an innovative approach to 
color’s integrated role in our lives through hands-on experiences, 
creative problem solving and collaboration. Long term, the goal is to 
e[ectively communicate color literacy concepts across a broad 
spectrum of cultures and demographics in order to build synergy 
between human beings, our planet's health and overall economic 
prosperity. 

To accomplish these objectives, we are focused on delivering tools 
that make color teaching more engaging and relevant for all 
education levels –– from the Bottom-Up (K-12) to the Top-Down 
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(Post-Secondary, Industry). Hands-on exercises introduce 
fundamental concepts for exploring the many ways that color 
impacts our lives. Partner experiences provide invaluable 
perspectives on usability, adaptability and clarity for e[ective 
integration into classrooms. 

Since 2022, the CLP has beta-tested two pathways of exercises with 
K-12 Partners based on the Colour Literacy Cornerstones: 
Experiencing, Describing, Perceiving and Working with Colors. 
Partners include St. Teresa’s Primary School, England, Morristown 
Beard School, New Jersey, DaVinci Middle School, Oregon, 
Dongmaojie Primary School, China. 

Working with Post-Secondary Partners in a 2-Way Collaboration: This 
fall, the CLP launched the Post-Secondary Partners Network. Over 
thirty university teachers from three continents completed the initial 
survey. The inaugural Orientation in November (via Zoom) introduced 
the two-part collaboration: beta-testing core CLP exercises and 
providing feedback and sharing innovative exercises for the CLP 
Resource Library. 

By participating, partners join a forward-thinking global network of 
educators at the forefront of the Color Literary Movement. Together, 
we are building a meta-disciplinary framework that positions color 
literacy as valuable skills across all educational domains. 

12:30pm-1:15pm Lightning Talks for Poster session 

2hdrvd: The Handheld High Dynamic Range Video Dataset 

 Trevor Canham, Michael Murdoch, Andrew Sevigny, David 
Long, Michael Brown 

The lightweight form factor of new cinema cameras and recording 
hardware has allowed for high accuracy real-time photometric 
measurement of diverse scenes at low cost. Using this equipment, a 
total of 783 High dynamic range, resolution and frame rate RAW 
videos were captured in natural (Utah, Arizona, Washington and 
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Alaska USA), urban (London UK, Seattle & New York City, USA) and 
indoor scenes featuring diverse high contrast motion content 
(ecological, human, animal, mechanical, etc.) and lighting 
conditions (natural & artificial, day & night). The dataset, its 
associated capture and processing workflow, and technical 
applications will be presented. 

Universal Color Design For Thematic Maps 

 William Fischer, I-See-U 

Data Presentation via thematic maps routinely create barriers to 
their information for persons with vision deficiencies. And the 
primary culprit is poor color design. The poster will include a case 
study for a Center for Disease Control map illustrating degrees of 
respiratory illness by U.S. states. The included pdf file in this 
submission contains images that illustrate the problems with, and 
solutions for, the map's color design. These images and more will be 
used in the poster.  
• White backgrounds cause pupil constriction, creating problems 

for persons with low vision ... ✔Solution: easily solved with a 
dark background. 

• High contrast / high saturation can cause issues for persons with 
light and scotopic sensitivity (including persons with intermittent 
migraine) ... ✔Solution: color can be limited to the less saturated 
CMYK color space, and contrast maxed out at a 12:1 ratio. 

• Overly subtle di[erentiation between color-data segmentations 
is hard to parse in high light and glare situations on our phones 
and in low room lighting with printed versions, especially for 
persons with most types of vision deficiency ... ✔Solution: 
increase the text and outline color values to meet the WCAG 
minimum 4.5:1 contrast requirement.  

• Colors don’t di[erentiate well with data segments (high, 
moderate, etc.) ... ✔Solution: add thick lines between regions, 
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reorganize the color hues, and increase the color value range 
(light to dark). 

• Poor color di[erentiation for color-blind persons ... ✔Solution: 
add correlation numbers and utilize colors that translate well for 
red-green color-blindness (99.999% of the cases). For rare blue-
colorblind and no-color-vision persons, my proposed scheme 
has improved e[icacy over the original, and it also numbers as a 
fallback. 

Performance Analysis of Deep Learning Architectures In 
Reconstruction of Overexposed Images 

 Alireza Rabbanifar, Munsell Color Science Labortory 
(RIT), Mekides Assefa Abebe, Munsell Color Science Labortory 
(RIT), Elena Fedorovskaya, Munsell Color Science Labortory (RIT) 

Over-exposure is a common issue in images captured under 
challenging lighting conditions, resulting in significant loss of detail 
and color degradation. This degradation negatively impacts the 
overall quality of the images and their usability in various 
applications. Deep learning techniques have shown state-of-the-art 
performance in addressing these challenges by restoring details and 
colors in overexposed images. Di[erent architectures, mainly based 
on Convolutional Networks, Autoencoders, and Generative 
Adversarial Networks have been proposed for this task, utilizing 
various loss functions tailored to enhance recovery capabilities. In 
this study, we focus on analyzing and understanding the color and 
detail recovery capabilities of di[erent deep learning architectures, 
including Vision Transformers and Di[usion Models, which have not 
been explored for over-exposure correction before. A representative 
model from each architecture type is trained on a custom HDR 
image dataset where over-exposure is introduced through tone 
mapping. The trained models will be evaluated for reverse tone 
mapping applications, where the dynamic ranges of the enhanced 
images are expanded to enhance visual experiences on HDR 
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displays, improving the clarity and depth of visual information. 
Objective evaluation is conducted using metrics such as RMSE, 
SSIM, and the perceptual feature similarity metric (based on VGG 
model). Subjective performance will be evaluated through a 
psychophysical experiment in which human observers rate the 
quality of reverse tone-mapped HDR images displayed on an HDR 
monitor. By combining objective and subjective evaluations, this 
work provides a comprehensive analysis of deep learning models for 
over-exposure correction, o[ering insights into their architectural 
strengths and limitations, and highlighting their contributions to 
practical applications in HDR technology and visualization. 

Color Reproduction On Metal Surfaces: Best Practices and 
Technical Insights 

 Sandra Dedijer, University of Novi Sad, Faculty of Technical 
Sciences, Department of Graphic Engineering and Design, Maša 
Matić, Ball Packaging, Marko Milanović, Ball Packaging, Nemanja 
Kašiković, University of Novi Sad, Faculty of Technical Sciences, 
Department of Graphic Engineering and Design 

The printing on aluminum substrates (primarily cans) for larger print 
runs is typically executed using o[set printing, most often with spot 
colors, while digital printing is employed for smaller runs and proof 
prints. Due to the technical di[erences between these two methods, 
it is crucial to ensure consistency in color reproduction to avoid 
significant visual discrepancies between proof and final prints. 
Additionally, the global nature of production, where identical designs 
are produced at various geographical locations, necessitates the 
standardization of prints, machine operations and the alignment of 
printing substrates. To address these challenges the Pantone Live 
system was introduced providing uniformity in color reproduction 
across various materials including paper, plastic, textile and metal. 
This system, supported by digital color libraries comprising 42 
databases, significantly improves communication between brands 
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and manufacturers ensuring consistency in color reproduction. In 
the metal deco industry, the system is applied to the design and 
printing of aluminum cans overcoming challenges posed by the 
specific properties of metallic substrates. Pantone Live represents a 
significant innovation in color standardization ensuring consistent 
color reproduction across various substrates and throughout all 
stages of the production process. Its application in the metal deco 
industry has demonstrated outstanding results in aligning colors, 
reducing variations and achieving high-quality printed products. We 
are aiming to present the application of digital color libraries and the 
accuracy of color reproduction on metal substrates through visual 
and spectral evaluations. The analysis included device calibration, 
sample preparation and printing utilizing standards for calculating 
color di[erences (ΔE00) and the iColor Control - iQC software tool. 
Measurement results will be presented in the context of deviations 
from standard values, including opaque and transparent colors, with 
and without specular reflection measurements. Additionally, a 
component for evaluating reflection and gloss (SRR_GLOSS) was 
introduced. 

Color Association Correspondences Between Emojis and 
Emotions 

 Gwynneth Buckton, Rochester Institute of Technology, Tina 
Sutton, Rochester Institute of Technology, Christopher 
Thorstenson, Rochester Institute of Technology 

Emojis are frequently used to communicate about abstract 
emotional concepts via digital icons that mimic or embellish 
emotion expressions. Because emotion concepts are abstract (i.e., 
involving intangible thoughts and feelings), communicating about 
emotion using visual media requires translating concrete (i.e., 
directly perceivable) visual cues that convey emotional meaning. 
Emojis largely accomplish this by translating concrete facial 
expressions (e.g., smiles, frowns) to convey abstract emotion 
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concepts (e.g., happy, sad). However, emojis often incorporate color 
cues to emphasize emotion concepts as well. For example, angry 
emojis are often colored red, while disgusted emojis are often 
colored green. This inclusion of color as a concrete visual cue to 
emotion likely suggests that color can meaningfully facilitate 
emotion communication via visual media. The current work seeks to 
better understand the correspondences between emojis, their 
perceived emotion concepts, and their color associations. In other 
words, we seek to address the extent to which people associate 
emojis with colors as a function of the emotion concepts that they 
represent. In the current experiment, participants describe (i.e., 
label) the emotion concept that is being conveyed for 22 di[erent 
emojis. Then, participants provide color associations separately for 
each emoji, and for each corresponding label. The results indicate 
several instances of high correspondence between emoji-color and 
label-color associations (e.g., both angry emojis and the concept 
‘angry’ are highly associated with red). However, there are also 
several instances where these associations do not correspond well 
(e.g., colors associated with a nervous emoji do not correspond well 
to colors associated with that emoji’s label). We will include 
discussion about factors that likely predict these di[erences, as well 
implications for perception, cognition, and practical application. 

The World Was Black and White and We Were In Screaming 
Color: Color Terminology and Association With Taylor Swift's 
Music 

 Sofie Herbeck, Leah Humenuck 

Taylor Swift is known to use elaborate color terminology in her lyrics, 
such as “but loving him was red” or “it’s blue, the feeling I’ve got”. 
Thus, it would not be surprising if her listeners formed a rich network 
of color associations with her music.The current research 
investigates this possibility by examining the frequency and types of 
color terms used throughout her discography (2006-2024), and 
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comparing these with fans’ color associations with her music. The 
English language has 11 basic color terms: red, orange, yellow, 
green, blue, purple, pink, brown, gray, white, and black (Kay & Regier, 
2003). Their uses were quantified across all lyrics, along with 
modified color terms (a basic color term with an adjective, e.g. ‘dark 
gray’) and non-basic color terms (e.g. ‘golden’ or ‘maroon’). This 
allowed the development of linguistic color palettes per song and 
per album, charting the progression of Swift’s use of color 
terminology over di[erent eras. Fans were surveyed on color 
associations with Swift’s music, starting with which of the basic 11 
color terms they thought Swift uses the most. The survey included 
album titles and album covers (without title text) to assess color 
associations with albums’ linguistic versus visual components. For 
each album, participants were asked to pick the song they most 
associated with a color. We compared the alignment between 
questionnaire results and lyric data analysis to better understand 
listeners’ perceived color association with Swift’s music. Future 
work may consider these results alongside the use of color in other 
visual expressions of Swift’s music, music videos, or tour production 
elements. This could provide further insight on mechanisms that 
promote fan color associations with the artist and explain how 
subcultural experiences inform color-concept associations in 
cognition more broadly. 

Compensating For Color Deficits: Perceptual and Neural 
Adjustments In Anomalous Trichromacy 

 Fatemeh Charkhtab Basim, University of Nevada, Reno 
(UNR), Arsiak Ishaq, University of New South Wales, Erin 
Goddard, University of New South Wales, Michael A. Webster, 
University of Nevada, Reno (UNR) 

Color helps communicate important visual information. In 
anomalous trichromacy (AT), reduced color signals challenge this 
process. AT occurs when the medium (M) and long (L) wavelength 
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cone photopigments have closer spectral peaks, reducing the LvsM 
comparison signal. This can impair color perception, but most AT 
individuals may perceive colors much more similarly to color-normal 
(CN) observers than expected. This can suggest perceptual or post-
perceptual compensation in AT individuals. We tested this through 
two experiments: color naming and contrast adaptation. In the 
naming experiment, CN and AT observers had to label colored 
squares with varying chromaticities displayed on di[erent 
background luminances. CNs showed a constrained achromatic 
region with a blue-yellow bias, while ATs displayed larger, more 
variable achromatic regions. ATs labeled stimuli as achromatic less 
often than expected, suggesting perceptual compensation. In the 
adaptation experiment, we measured LvsM contrast thresholds 
before and after adapting to LvsM contrast modulations (1 Hz for 120 
sec). Adaptation reduces sensitivity by increasing contrast detection 
thresholds, with larger increases occurring at higher adapting 
contrast levels. ATs have lower sensitivity, so if there was no 
compensation, normally they were expected to show weaker 
adaptation. However, deutan ATs adapted more than predicted, 
showing partial perceptual compensation through neural gain 
adjustments. Protan ATs showed minimal adaptation, except for one 
outlier who adapted strongly. These findings suggest that some ATs 
experience neural compensation in early visual processing, which 
can help them balance their reduced chromatic sensitivity. 

Misha.br, Bringing Misha – Rit Technology To São Paulo, Brazil. 

 Júlia Schenatto, IF USP, Maria Fernanda Pilotto Brandi, FAU 
USP, Bianca Fonseca, FAU USP, Camila Consani, FAU 
USP, Camila da Silva, IME USP, Regina Hauy, FFLCH USP 

The presentation introduces the MISHA.br initiative, covering the 
event's organization, prototype development, and communication 
challenges in adapting the technology from the United States to 
Brazil, focusing on São Paulo city. The Rochester Institute of 
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Technology (RIT) developed the MISHA (Multispectral Imaging 
System for Historical Artifacts), relevant to several fields. The 
MISHA.br initiative fosters discussions on cultural heritage 
preservation and new chromaticity technologies, facilitating 
research exchanges between Brazilian and international institutions. 
The event and Brazilian prototype were developed with three 
University of São Paulo (USP) units. The "MISHA.br Meeting: 
Technology, Chromaticity, and Heritage," held in October 2024 both 
in-person and online, launched the Brazilian prototype. It was 
supported by USP’s Pro-Rectory of Research and Innovation (PRPI 
USP) and organized by the National Council for Scientific and 
Technological Development (CNPq) group "Color, Architecture, and 
City" from the School of Architecture and Urbanism and the School 
of Design (FAU), along with the Institute of Physics (IF), the Faculty of 
Philosophy, Letters, and Human Sciences (FFLCH), and a PRPI USP 
scholarship holder. Embira (FFLCH USP) and the Laboratory of 
Archaeometry and Applied Sciences to Cultural Heritage (LACAPC IF 
USP) developed the prototype. The initiative promotes 
interdisciplinary heritage discussions, sharing research across 
higher education institutions. The team plans to expand the 
prototype's use and integrate more professionals and researchers 
from other universities following the meeting. 

Color Perception In Deaf and Hard of Hearing Individuals and 
Implications For Design 

 Miranda Garvey, RIT, Elena Fedorovskaya, RIT 

While research indicates that color perception itself is generally not 
significantly di[erent between hard of hearing and hearing 
individuals, some studies suggest that the way deaf or hard of 
hearing people associate meaning with colors, and their ability to 
discriminate between subtle color variations, might be impacted 
due to their reliance on visual information and the lack of auditory 
input, potentially leading to slightly di[erent color perception 
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experiences depending on the individual and their specific hearing 
loss level. These potential di[erences in color perception and 
responses to color information need to be taken into consideration 
when designing interactive experiences in immersive environments. 
In this paper we will describe existing findings related to color and 
multisensory perception in deaf and hard of hearing people and 
outline the implications for user experience design that involve color. 

Developing A Custom Color Calibration Target For Objective Skin 
Color Measurement Using Color-Corrected Dermoscopy 

 Maysoon Harunani, Washington University in St. Louis, Orlee 
SadinoY, Anmol Jarang, Leonid Shmuylovich 

Objective skin color assessment through colorimetry can measure 
skin disease progression and ensure diverse population recruitment 
in trials. Colorimetry measurements are provided in L*a*b* color 
space. The L* b* plane is useful because the Individual Typology 
Angle (ITA), derived as the angle from the point (L*=50, b*=0) and the 
measured (L*,b*) values, corresponds to melanin content. 
Colorimeters can be costly or di[icult to use on small or curved 
anatomical sites. Photography provides a more accessible 
colorimetry tool but has been limited in maintaining color 
consistency due to variations in camera calibration and non-uniform 
illumination. A dermatoscope, a cross-polarized, 10x magnification 
epiluminescence imaging device commonly used in clinics, was 
repurposed to provide objective colorimetry measurements when 
combined with a color calibration target. For each image, a color 
correction matrix minimized the color di[erence between the known 
and measured calibration targets. This matrix was applied to the 
image to extract a skin color measurement. While calibrating 
dermoscopy images with commercial targets displayed the ability to 
estimate ITA, these targets are rectangular, occupying most of the 
dermatoscope’s field of view (FOV). Additionally, most of the colors 
in the target are not skin colors, making the extracted L*a*b* values 
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less accurate for very light or dark skin tones, causing greater errors 
in the estimated ITA. To improve color calibration for skin color while 
integrating colorimetry into dermatoscopes, a 21 mm diameter 
custom calibration target with 24 patches (each 1.6x1.6mm), was 
designed and 3D printed to fit the periphery of the dermatoscope’s 
FOV. The target consists of 6 neutral grey patches and 18 optimally 
selected patches from the Pantone SkinTone Guide with known 
L*a*b* coordinates calculated from existing skin reflectance 
spectra. The development of this calibration target suggests that 
color-corrected dermoscopy can be integrated into a clinical setting 
for objective skin color assessment. 

2:30pm-4:00pm Short Courses Section One 

Wallace Library 3rd Floor Classrooms 

Forgotten Memories Between Colors and Light (Wallace Library 
3490) 

 Andrea Alejandra Badillo Sariñana, UNAM 

This research explores how the interaction between light and colour 
can evoke memories and transform visual perception, simulating the 
changing and ephemeral nature of memory. Visible light, as a form of 
electromagnetic radiation, allows our eyes and brain to perceive 
colour through processes of reflection and refraction. In the retina, 
rods and cones transform these wavelengths into signals that are 
interpreted as colour and detail. Using RGB LED technology, this 
project recreates chromatic scenes in which light alters or fades 
pictorial elements, hiding or revealing them depending on their 
intensity and hue. This approach is inspired by how memories can 
fade or revive under di[erent light conditions, representing the 
process of remembering and forgetting. In this course, people can 
make their own "forgotten memories between colors and light". 
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The Color All Around Us. (Wallace Library 3430) 

 Jason Bemis, AICCE Academy 

This short course delves into the rich and diverse world of color 
found in the endemic plants, animals, insects, and fungi of the 
Rochester, New York region. By examining the ecological roles, 
evolutionary significance, and psychological impacts of natural 
pigments, this event bridges science, art, and design to inspire 
innovative approaches to sustainable living and creative 
expression. 

Key topics include the ecological and adaptive functions of 
pigmentation, the relationship between form, color, and survival 
strategies, and exploring how botanical pigmentation can be used 
for modern applications. Workshops will o[er hands-on 
opportunities to explore how local colors can inform design 
solutions in biomimicry, architecture, and communication, fostering 
human-friendly environments. 

This seminar invites participants to uncover the interconnectedness 
of nature's palette and its profound potential to influence modern 
design, sustainable practices, and the creation of timeless, 
impactful works. 

False Colors As Building Blocks of Information: Learning An Easy-
To-Use, Open-Source Multispectral Image Processing Software 
(misha) (Wallace Library 3440) 

 Juilee Decker, RIT, David Messinger, RIT, Roger L. Easton, Jr., RIT 

In the past, scholars applied lemon juice and a heat source or 
chemical reagents to uncover hidden features of historical 
documents (think: "National Treasure"). We now know that this 
method damaged artifacts unnecessarily and eventually made 
features of historical documents unreadable. Interest in this field in 
the late 20th and early 21st century has led to newer, safer practices 
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involving cameras, sensors, and LED panels. As a result of a National 
Endowment for the Humanities Research & Development Grant (PR-
268783-20), researchers at RIT have developed a low-cost, low 
barrier-to-entry imaging system enabling scholars, practitioners, and 
conservators to leverage the abilities of false color images to reveal 
new information about sheet, leaf, and folia as well as other forms of 
historical documents. This system, called MISHA (Multispectral 
Imaging System for Historical Artifacts), uses 16 wavelengths—from 
the ultraviolet to the infrared—to uncover faded, damaged, or 
unknown texts, images, and other emendations. In addition to the 
system’s ease-of-use, MISHA's open-source, Python-based 
processing software, puts basic image processing tools within the 
reach of non-scientists. Enroll in this short course for a hands-on 
learning opportunity using MISHA's processing software to uncover 
faded, hidden and damaged texts and illustrations from objects in 
RIT’s collection. Participants of all experience levels are welcome to 
join this course. 

Participants will: • learn key terms such as "false color," "data cube," 
and "principal component analysis;" • learn how to create false color 
images as one facet of cultural heritage preservation and research; • 
gain insight to processing strategies for uncovering results; and • 
appraise use cases for the MISHA system and software. NOTE: while 
we will briefly demo the MISHA system, use of the MISHA system is 
not required for use of the image processing software. The MISHA 
Image Processing Software may be used to process other MSI-
captured data cubes. 

Optics Outreach - Performing Experiments With K-12 With The 
Color "Wow!" Factor (Wallace Library 3420) 

 Jennifer Kruschwitz, University of Rochester, Institute of Optics 

This short course will focus on experiments that were showcased at 
Fluorescent Fridays (FF) on November 1, Students in Color: Saving 
the Planet Through Optics Education. Other experiments will be 
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shown that couldn't be covered in the 30 minute FF presentation. 
Each registrant will receive enough supplies to reproduce each 
experiment at the short course and at home. All attendees will be 
eligible to win a complete Optics Kit that contains enough materials 
to engage an audience of 30 for three di[erent short course 
experiments. Additional Kits will be available for sale at list price. 

4:15pm-5:45pm Short Courses Section Two (Wallace Library 3rd 
Floor Classrooms) 

How do We Communicate Color Quality In Lighting? (Wallace 
Library 3420) 

 Michael Murdoch, Munsell Color Science Laboratory, Kimberly 
Mercier, Lighting Design Innovations 

When done well, electric lighting is intuitive and doesn’t attract 
attention. But, "doing it well" is tricky to define and evaluate, 
involving expertise in engineering, architecture, visual perception, 
and health. This course will explore how to communicate the 
important characteristics of quality in lighting, focusing primarily on 
color rendition, which is how a light source a[ects the appearance 
of objects and materials in an environment. Additionally, it will cover 
some aspects of light and human health, such as the e[ect of 
electric light on circadian rhythms. Participants will become familiar 
with lighting quality, learn what questions to ask of manufacturers 
and designers, and acquire tools to interpret lighting quality metrics 
when selecting lighting solutions for their needs. 

The course will include explanations of key lighting industry quality 
metrics including TM-30, CIE S-026, and LM-79, and discussions of 
how they communicate quality. Commercial LED products as well as 
research-grade LED lighting systems will be demonstrated to visually 
illustrate their characteristics. Participants will have the opportunity 
to experience di[erences in color temperature, color quality, color 
rendition, illumination level, and spatial uniformity. They will relate 
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what they see to the metrics, values, and diagrams that are tools for 
communicating color quality. Participants are encouraged to bring 
familiar objects or material samples to use as they learn to evaluate 
lighting. 

The course will be presented in RIT’s Munsell Color Science 
Laboratory, taking advantage of the light lab, LED systems, 
measurement instruments, and commercial lighting products. 

The presenters are Mike Murdoch, Associate Professor and Director 
of the Munsell Color Science Laboratory at RIT, and Kim Mercier, 
Principal at Lighting Design Innovations, Professional Engineer, and 
member of the IES Light and Human Health Committee. Together, 
they will provide both a color perception & research perspective and 
a lighting design & implementation perspective. 

Thinking DiYerently (Wallace Library 3430) 

 Arthur Bemis, Bemis Resource Group 

This short course explores the foundational methodology for the 
design and development of branding or rebranding strategies 
tailored to global corporations. The methodology integrates the 
Architecture of Space framework to create a cohesive system 
spanning multiple hierarchical levels—from the primary visual 
identity elements, such as the logo, mark, and signature, to the 
diverse internal and external communication materials. This 
systematic approach addresses the inherent complexity and scale of 
global branding by ensuring disciplined and comprehensive 
integration of all branding elements. A global corporation’s branding 
demands more than visual appeal; it requires a unified strategy that 
accommodates diverse markets, cultures, and identities. The 
methodology emphasizes creating a scalable framework capable of 
adapting over time, aligning visual identity with corporate values and 
market positioning. It incorporates a structured hierarchy, ensuring 
that each element—whether a logo or a localized brochure—
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maintains consistency while allowing for flexibility in execution 
across regions and platforms. A critical aspect of this methodology 
is the strategic use of color as a powerful tool in communication and 
corporate identity. Color plays a pivotal role in evoking emotions, 
reinforcing brand recognition, and conveying cultural nuances. The 
course examines how color schemes are selected to resonate with 
target audiences while ensuring alignment with corporate values. By 
leveraging color psychology, the methodology enables corporations 
to build a visual language that fosters emotional connections and 
enhances message clarity across global markets. This short course 
emphasizes the design process's key components within a 
structured framework, organizing elements into layers for coherent 
implementation. It introduces a unified systems approach to tackle 
corporate branding complexities, ensuring consistent, strategic, and 
the impactful integration of color communication. 

Norm-Critical Color Design: Unpacking Aesthetics, Gender, and 
Power In Design Objects (Wallace Library 3440) 

 Kel Jackson, Royal College of Art, Youngmi Christina Choi, Royal 
College of Art, Marie O'Mahony, Royal College of Art 

This short course invites participants to critically explore how color, 
color meanings, and aesthetic dimensions - such as line, scale, 
surface, proportion, reflection, and ornamentation—intersect with 
societal norms to shape the design and perception of objects. 
Building on frameworks like GenderLAB and Norm-Critical Design 
Objects, participants will examine how these elements reinforce 
dominant narratives of identity, gender, and power in design and 
collaboratively develop strategies to challenge the status quo and 
foster inclusivity. Led by a seasoned color designer with over 12 
years of experience in the design industry, the course provides 
practical expertise in crafting overarching color directions and visual 
narratives and applying color across products like footwear, apparel, 
and textiles. This extensive industry knowledge will guide 
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participants in developing creative strategies that foster equity and 
challenge entrenched conventions. Participants will be inspired to 
design beyond binary systems by unpacking the history of gendered 
color in Western design cultures, learning about norm-critical design 
methodologies, and unpacking reductive color design practices like 
"Pink it and Shrink it." Working in groups, they will analyze the 
interplay of color, aesthetic cues, and gender in everyday objects 
and create visual mockups of product aesthetics, including color 
palettes, finishes, materials, embellishments, and design lines. 
Participants will use these visual mockups to propose innovative 
approaches that subvert traditional gender norms or promote 
inclusive gender aesthetics. By connecting historical and cultural 
shifts in color meanings with broader design practices, attendees 
will better understand color and design as a language of power and 
resistance. This course is ideal for designers, researchers, and 
educators seeking to integrate critical cultural insights into their 
practices. Participants will leave equipped to reimagine visual design 
narratives and create impactful, inclusive, and culturally relevant 
surface design solutions. 

6:30pm-9:00pm Reception 
Rochester Museum and Science Center 
A reception including heavy hors d'oeuvres and beverages will be 
held at the Rochester Museum and Science Center. A shuttle bus 
will be leaving the S-Lot bus stop at 6:15pm (loading at 6:00PM), 
and returning after the reception (leaving the Museum 
approximately 9pm). 
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Tuesday Program Detail 
8:30am-9:00am Opening Remarks 

9:00am-10:00am Keynote: Cynthia A. Brewer 
Communicating Map Patterns Using Perceptual Dimensions of 
Color 
The keynote presents color use for cartographic communication 
and an evolution to map design using geographic information 
(GIS) system tools. ColorBrewer.org o[ers specifications for 
sequential, diverging, and qualitative schemes that match the 
perceptual dimensions of color with conceptual structures in 
geographic data. These designs help map readers understand the 
patterns in mapped distributions. 

 

10:00am-10:45am Session Three: Perception 

Signal, Noise, and Color Communication For The Vision Deficient 
50% ... and Everyone Else. 

 William Fischer, I-See-U 

This presentation will establish a parallel relationship between 
human color perception and the Shannon-Weaver model of 
communication. It will outline five universal color design strategies 
that can markedly minimize color-signal degradation for persons 
with nearly any vision deficiency while providing a rich color-
experience for all. 

The perpetually influential Shannon-Weaver model was one of the 
first constructs in the field of information theory. The model centers 
around the e[ect five elements can have on signal and noise: 
(1)Source, (2)transmitter, (3)channel, (4)receiver, (5)destination. 

The color modalities I will associate with these include: (1) a 
person's or entity's intent - (2) the specific message the color is 
carrying - (3) its color characteristics (HSL) - (4) its e[icacy within the 
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human color perception spectrum - (5) the strength of the message-
signal across that spectrum. 

I will simulate the signal degradation as it moves through the model 
for eight di[erent vision-abilities, including: typical, low vision, color-
deficiency, scotopic sensitivity, photophobia, cataracts, glaucoma, 
and macular degeneration. I will also demonstrate the degradation 
that can be caused by external sources, such as dim room lighting 
and digital screen glare. 

At the end, the simulations will be revisited with the five universal 
color design strategies applied. These simulations will serve as 
visual proofs that demonstrate their e[icacy for providing high-
signal, color-rich experiences for nearly everyone, regardless of their 
vision-ability. 

Computational Trichromacy Reconstruction: Empowering The 
Color-Vision Deficient To Recognize Colors Using Augmented 
Reality 

 Yuhao Zhu, University of Rochester 

We propose an assistive technology that helps individuals with Color 
Vision Deficiencies (CVD) to recognize/name colors. A dichromat’s 
color perception is a reduced two-dimensional (2D) subset of a 
normal trichromat's three dimensional color (3D) perception, 
leading to confusion when visual stimuli that appear identical to the 
dichromat are referred to by di[erent color names. Using our 
proposed system, CVD individuals can interactively induce distinct 
perceptual changes to originally confusing colors via a 
computational color space transformation. By combining their 
original 2D precepts for colors with the discriminative changes, a 
three dimensional color space is reconstructed, where the 
dichromat can learn to resolve color name confusions and 
accurately recognize colors. 
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Our system is implemented as an Augmented Reality (AR) interface 
on smartphones, where users interactively control the rotation 
through swipe gestures and observe the induced color shifts in the 
camera view or in a displayed image. Through psychophysical 
experiments and a longitudinal user study, we demonstrate that 
such rotational color shifts have discriminative power (initially 
confusing colors become distinct under rotation) and exhibit 
structured perceptual shifts dichromats can learn with modest 
training. The AR App is also evaluated in two real-world scenarios 
(building with lego blocks and interpreting artistic works); users all 
report positive experience in using the App to recognize object colors 
that they otherwise could not. 

11:15am-12:00pm Session Four: Culture 

Color Spaces For All 

 Esther Hagenlocher, University of Oregon 

An Approach to Indigenous Color in University Settings Amidst the 
ongoing societal reconstruction for social justice, this research is of 
paramount importance as it focuses on establishing 'spaces of 
identification' for an environment that reflects and respects the 
Pacific Northwest heritage and its cultural and ethnic diversity for 
shared ethnicities and backgrounds. By understanding and 
leveraging the power of Color and how it relates to our cultural 
identity, we aim to foster a more supportive and inclusive 
environment. This research is not a solitary Endeavor. It is built upon 
a series of experimental color workshops conducted by the 
University of Oregon and RAL Colors and developed over ten years. 
Recently, we have included Malhum Architects and the Department 
of Color Study, HAWK, addressing the topic of trauma-informed 
Design, students' mental health, and well-being, which has become 
a focus area for every institution that educates young people 
globally. Students are actively involved in this research, exploring the 
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influence of Color in a university setting and investigating the 
profound impact of Color on their immediate environment. Their 
participation is crucial in promoting learning and diversity. Guiding 
research questions include: How does color design improve living 
and learning conditions in the university context? How can this be 
tested? What is our cultural color heritage built on? How much is 
innate, and how much is culturally connoted? This color approach 
holds a transformative potential that is inspiring and crucial for every 
institution educating young people. It o[ers a practical pathway 
towards a more inclusive and diverse future, instilling a sense of 
hope and inspiration. These benefits are not just theoretical 
possibilities, but practical solutions that can pave the way for a 
healthier future for all, instilling confidence in our approach. 

An Introductory Study On Color Palettes of Color Me Beautiful, 
Carole Jackson 

 Yoshie ENOKI, Department of Design, Graduate School of 
Engineering. Chiba University, Japan, Kiminobu SATO, 
Department of Design, Graduate School of Engineering. Chiba 
University, Japan 

An Introductory Study on Color Palettes of Color Me Beautiful by 
Carole Jackson What defines "suitable colors" for an individual, and 
why can specific colors be said to suit them? Survey results show 
that third-party judgments about which colors suit someone are 
often consistent, indicating that many people share similar opinions. 
This consistency suggests a fundamental reason why specific colors 
suit certain individuals, a hypothesis the author believes is worth 
exploring. Clarifying this could help standardize personal color 
analysis methods, reduce discrepancies in advisors' results, and 
enable individuals to confidently accept their "suitable colors." This 
study revisits Carole Jackson's influential work, Color Me Beautiful, 
popular in the 1970s and 1980s, to explore how to address 
di[erences between a person's "suitable colors" and "preferred 
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colors." Jackson categorized "suitable colors" into four seasonal 
types—Spring, Summer, Autumn, and Winter—and proposed 
distinct color palettes for each. The author plans to conduct 
empirical analysis using digital color palettes, drawing on insights 
gained through personal color analysis to quantify the color 
assessment process. This research aims to apply Jackson's 
recommendations in a modern context, enhancing personalized 
color analysis and providing valuable results to clients and advisors. 
Additionally, the study will extract dominant colors from skin tone, 
hair color, lip color, and eye color to develop categorization methods 
that increase objectivity in color selection. This approach will help 
individuals present an attractive appearance suited to various 
occasions. Starting with Jackson's standards, the study envisions 
using digital color palettes to enable deeper discussions between 
advisors and clients, laying a foundation for highlighting individual 
appeal more e[ectively. 

12:00pm-1:15pm Lightning Talks for Poster session 

Chromatic Adaptation In Displays: The Influence of Ambient 
Environment 

 Eddie Pei, PoCS/MCSL RIT, Susan Farnand, Mark Fairchild 

Chromatic adaptation to displays involves a complex interplay of 
factors, including surrounding light, background properties, and the 
luminance of stimuli. This study was aimed at understanding the 
impact of these factors on visual perception through a series of 
psychophysical experiments. Our findings show a significant 
interaction between background and surround conditions in 
adaptation responses. Two frameworks are proposed to capture the 
mixed adaptation mechanism. These models show promising results 
in predicting visual perception responses under various ambient 
environment conditions. This research o[ers insight into 
understanding chromatic adaptation in such complex conditions. 
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Perceptual Thresholds of Facial Lighting In Emissive and Ar 
Displays 

 Xinmiao Zhang, Rochester Institute of Technology, Sofie R. 
Herbeck, Rochester Institute of Technology, Christopher 
Thorstenson, Rochester Institute of Technology 

Augmented Reality (AR) aims to integrate virtual content with the 
"real-world" to enhance, or "augment", perception and interaction 
with our environment. One existing challenge exists such that it is 
likely that "real" and virtual content often have disparate lighting 
conditions, which may be detrimental to AR experiences when 
merged together. However, it is not currently known "how" di[erent 
these lighting conditions need to be before people can discriminate 
them, or before it becomes detrimental to user experiences. Further, 
when displaying faces, a promising application of AR technology, 
this challenge can a[ect skin tones disproportionately, due to 
di[erences in light rendering and some AR optical limitations. In this 
study, two psychophysical experiments are proposed to assess 
participants' perception of simulated lighting conditions applied to 
rendered backgrounds (simulating the real surroundings) and virtual 
faces (simulating external AR content). The experiments will assess 
the e[ects of di[erent skin tones, lighting conditions, and AR display 
methods on visual thresholds for perceiving lighting matches, 
mismatches, and preferences. These findings will provide new 
insights into improving the perceptual consistency and inclusivity of 
face rendering in AR systems, particularly with regard to how lighting 
conditions interact with di[erent skin tones to a[ect user 
experiences. 
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Optimizing Material Segmentation Using Fcn-Resnet101: The 
Role of Color-Based Data Augmentations With The Coco Dataset. 

 Soroush Shahbaznejad, RIT, Mekides Assefa Abebe, RIT, Michael 
Murdoch, RIT, Elena Fedorovskaya, RIT 

Material segmentation in complex, real-world environments rely 
heavily on a model’s ability to adapt to diverse visual conditions, 
such as subtle color casts, uneven lighting, and unpredictable 
backgrounds. This study examines the impact of targeted, color-
based data augmentations on the performance of an FCN-
ResNet101 semantic segmentation model trained on various 
material categories selected and classified from the COCO 
dataset.We analyze the e[ects of systematically varying brightness, 
contrast, hue, saturation, and gamma augmentations on the model's 
performance, assessed using metrics such as precision, recall, 
Intersection-over-Union (IoU), and Binary Cross-Entropy (BCE) loss. 
Additionally, we delve into the feature representations of di[erent 
material types within the trained model and how they vary with the 
evaluated color augmentations. The model’s performance with 
respect to changes in material representation will also be presented. 
The findings of our study will help highlight the importance of 
carefully selected color augmentations in enhancing segmentation 
accuracy for di[erent material categories. This approach enables 
models to better capture the richness and diversity of visual 
environments. 
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Multisensory Color-Haptic Interaction In Augmented Reality 

 Alireza Rabbanifar, RIT, Pratheep Kumar Chelladurai, 
RIT, Mekides Assefa Abebe, RIT, Elena Fedorovskaya, RIT 

Visual perception of color and tactile perception of texture work 
together to create a unified experience of objects and surfaces. 
Research suggests that color, as perceived visually, can influence 
tactile sensory processing and a[ect how we perceive touch. 
Studies have shown that people often associate certain colors with 
specific tactile attributes, such as smoothness or softness. These 
interaction e[ects are especially important for accurately identifying 
objects in immersive virtual and augmented reality environments, 
where users engage with virtual or mixed worlds using multiple 
senses. 

To investigate color-haptic interactions in a mixed reality 
environment, we asked participants wearing augmented reality 
headsets to touch several texture samples that were concealed from 
their view. They were then asked to rate the perceived similarity of 
these textures to visually presented images of textures that varied in 
color. The specific textures and colors were selected based on a 
previous study (Rabbanifar et al., 2024). We hypothesized that 
visually presented images of "rougher" textures with smooth colors 
would be judged as more similar to "smoother" textures perceived by 
touch. The results of the experiment will be presented. 

Using Generative Ai For Data Color Scheme Suggestion 

 Theresa-Marie Rhyne, Color Maven - Visualization Consultant 

This presentation focuses on the use of Generative AI systems to 
provide color scheme suggestions in data visualization. There are 
three classifications or types of data color schemes: sequential for a 
logical progression of data; diverging to emphasize a break point in 
the data and qualitative to provide distinct colors for labeling data. 
ChatGPT, Google Gemini & Microsoft Copilot can provide data color 
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scheme suggestions in color Hex code format. A color hex code is a 
way to represent colors using hexadecimal values. It’s commonly 
used in digital applications. The code is a six-digit combination of 
numbers and letters, preceded by a hash symbol (#). Each pair of 
digits represents the intensity of red, green, and blue in the color, 
respectively. 

The process of asking a Generative AI system for color scheme 
suggestions in color Hex code format is demonstrated. Next, the 
color Hex code sequence is visualized with a color mapping tool like 
the Adobe Color app. From there, errors in the sequences are 
detected and color blindness (deficiency) tests are performed. The 
finalized color scheme is then applied to a data visualization. 
Polished colorized data visualizations with the Generative AI color 
scheme suggestions are shown. 

Fundamental Brightness and Lightness Scales 

 Saeedeh Abasi, RIT, Mark D Fairchild, RIT 

Modeling color appearance based on LMS cone responses is 
important as it helps to account for individual cone responses and 
individual di[erences. To have a system of colorimetry based on 
cone fundamentals at least five color attributes should be modeled. 
These color attributes can be modeled one dimension at a time 
rather than incorporating all color perceptions into one 
multidimensional space. So, proposing fundamental, one-
dimensional scales of hue, lightness, brightness, and 
saturation/chroma can be very useful for a variety of colorimetric 
applications and for better understanding the principles of human 
color perception. Brightness and lightness are important 
fundamental attributes in color appearance models. A model for 
brightness and lightness prediction was proposed, which was built 
directly from cone fundamentals, and it is a power function of 
achromatic response. This model is a physiologically plausible 
model and can predict brightness and lightness for di[erent 
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surrounding conditions. The H-K e[ect is included in the model 
using fluorence and gray content concepts. The luminance of stimuli 
in the fluorence state, G0, can be considered as the threshold 
luminance for each wavelength. G0 defines the luminance of the 
'equal chromatic brightness' and can be determined for the entire 
chromaticity diagram. The G0 luminance can be considered as an 
anchor for a specific chromaticity. So, the luminance of the target 
stimulus can be normalized to the G0 luminance, instead of 
normalizing to a white luminance. Using this method, the H-K e[ect 
can be predicted with good accuracy. The Stevens e[ect is also 
included in the model using the terminal brightness introduced by 
Stevens and Stevens. The performance of the model was compared 
with the CIECAM16 and CAM16-Hellwig using the available data 
sets, and it shows good predictions on brightness and lightness 
under di[erent viewing conditions. 

Evaluating The Influence of Eyewear On Perception of Small 
Color DiYerence In Reflective Samples 

 Shuyi Zhao, RIT, Susan Farnand, RIT, Christopher Thorstenson, 
RIT 

Tinted eyewear is increasingly utilized in outdoor environments to 
protect against ultraviolet radiation and manage perceived 
luminance levels. While these protective functions are well-
established, these modifications can a[ect the perception of critical 
color details like tra[ic signals. Although previous studies have 
examined color perception through tinted eyewear using 
standardized tests like the D-15, the ability to distinguish small color 
di[erences remains insu[iciently studied. This research investigates 
how di[erent tinted eyewear a[ects observers' ability to distinguish 
small color di[erences in reflective samples, with implications for 
understanding how specific eyewear designs influence color 
discrimination performance. 
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A comprehensive evaluation was conducted using two stimulus 
sets: (1) six adjacent Munsell sample pairs varying only in hue, and 
(2) seven parameric pairs generated through Kubelka-Munk theory 
modeling of 16 pigments. These pairs were designed to have similar 
CIELAB values but di[erent spectral reflectance, matching the 
reflectance of common environmental colors from the Macbeth 
Color Checker (skin tone, sky, foliage, blue flower). Six types of 
eyewear (Clear, Smoke, Verso, Alto, Umbra, Oakley) were examined 
in this study. Color di[erences (ΔE2000) were predicted by utilizing 
the measured radiance of the light source, and the reflectance (Rλ) 
of the stimuli. These predictions were validated through 
psychophysical experiments with 27 observers using a scaling 
method. 

Results demonstrate that tinted eyewear can alter color 
discrimination compared to neutral (Clear, Smoke) eyewear, which 
varies based on the eyewear's transmittance and the stimuli's 
reflectance properties. For example, one foliage pair showed a 
ΔE2000 of 2.37 under Clear eyewear that increased to 5.21 under 
Verso eyewear, with corresponding mean observed di[erences of 
2.79 and 5.51, respectively. Overall, the observed color di[erence 
evaluations aligned with predictions, with correlation coe[icients (r) 
of 0.816. This research enhances the understanding of how tinted 
eyewear a[ects color perception and provides a methodology for 
evaluating color discrimination performance. 

Visual Perception and Contrast Sensitivity: Evaluating The 
EYects of Tinted Lenses 

 Likhitha Nagahanumaiah, Susan Farnand, Christopher 
Thorstenson 

This study explores the influence of eyewear lenses on human visual 
perception, focusing on spatial-chromatic contrast sensitivity for 
color pairs like cyan-red and magenta-green. It examines whether 
eyewear enhances contrast perception and evaluates participants’ 
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accuracy and response times in identifying spatial-chromatic 
contrast patterns. 

The objectives are to: 1. Determine cut-o[ spatial frequencies for 
di[erent eyewear types. 2. Identify individual contrast sensitivity 
thresholds. 3. Assess accuracy and response times with color 
contrast-enhancing tints. Participants completed visual tasks 
involving color patches with varying contrast patterns while wearing 
Revision Military tinted eyewear. Two experiments were conducted 
to evaluate performance across di[erent lens configurations. 

Experiment 1 involved adjusting spatial frequencies of stimuli to 
determine visibility thresholds for each eyewear type. Results 
showed variations in contrast sensitivity thresholds across color 
pairs and eyewear configurations. Lightly tinted lenses enhanced 
thresholds compared to clear lenses, while dark-tinted lenses 
outperformed smoke lenses. Tinted eyewear generally increased 
contrast sensitivity thresholds, highlighting its impact on visual 
sensitivity. 

Experiment 2 measured participants’ contrast sensitivity thresholds 
without eyewear. These thresholds were then used as input stimuli in 
a 4-alternative forced-choice (4-AFC) experiment. Participants 
identified patches containing grating patterns while wearing di[erent 
eyewear configurations. This experiment evaluated whether specific 
eyewear enhances visibility and optimizes color contrast for 
improved visual performance. 

The findings reveal that tinted eyewear improves contrast sensitivity 
thresholds and visual performance in tasks involving spatial-
chromatic patterns. This research underscores the potential of 
color-enhancing eyewear to enhance human visual perception, with 
applications in sports, military operations, and everyday visual 
tasks. By identifying how specific tints a[ect spatial-chromatic 
contrast sensitivity, the study provides valuable insights for the 
development of eyewear designed to optimize visual performance. 
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Color Constancy In Virtual Environments With Head-Mounted 
and Flat-Panel Displays 

 Andrea Avendano Martinez, RIT, Christopher Thorstenson, 
RIT, Michael Murdoch 

Virtual reality (VR) is often used as a tool for enhancing presence and 
interaction within an immersive experience. One of the goals of VR is 
to approximate the perception of the real world as closely as 
possible. In real life, variations in lighting conditions can significantly 
influence how colors are perceived, both over time and in di[erent 
environments. However, the human visual system automatically 
compensates for these changes so that constant color perception is 
largely maintained. This process is called 'chromatic adaptation', 
whereby we tend to discount the color of the illuminant so that 
objects' colors appear consistent across variable lighting conditions. 
Color constancy is usually measured with an index, which measures 
how well our perception of an object's color remains consistent 
regardless of di[erent lighting conditions. A higher color constancy 
index indicates that an object's color appears more consistent 
across varying illuminations, while a lower index suggests greater 
variability in perceived color. Little research has been done to 
investigate how color constancy manifests in VR, in which we view a 
virtual environment through an emissive screen. This study aims to 
understand how changing illumination conditions in VR 
environments a[ects an object’s color appearance. This is 
investigated through a psychophysical color constancy experiment 
in a virtual environment with a head-mounted display (HMD) and a 
conventional flat-panel display. We determine the color constancy 
index of observers under various illuminations. The findings of this 
research will provide insight on the capability of VR to reproduce 
color constancy to a similar degree as observed in real life. This will 
enhance our understanding into how color perception functions in 
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virtual environments and may contribute to developing more 
immersive VR experiences. 

Systems For Improved Color Optics and Painting 

 Allyson Glenn, University of Saskatchewan 

Like Joseph Albers or Albert Henry Munsell’s color notations, my 
approach to color as an artist and educator is both theoretical and 
experiential. Centered on artist paint color combinations, my 
creative research has led to the development of systems that 
simplify and improve the conditions for painting. These strategies 
can enhance e[iciency in paint color mixing, increase production, 
and limit expenditure on materials. In this presentation I will 
describe and explore the following techniques: 

1. A color selection approach to combining or layering colors; one 
that allows for versatility, luminosity, and spatial depth in paint 
applications. 

2. A color reference system to gain consistent outcomes when color 
mixing and layering. 

3. A simple “do-it-yourself” paint preservation method that can 
significantly extend the working time of paint (e.g., up to a year for 
acrylic paint). To observe the many variations of color combinations 
within a singular ‘universal’ palette of primaries and secondaries, I 
gathered hundreds of color recipes for mixing and layering, from 
which I developed a color reference system. To create e[iciencies in 
my production, I use the reference system to pre-mix color for large-
scale works and created a new method for preserving paint. I 
introduced simple variations of these techniques to my students at 
the University of Saskatchewan, and with the ability to preserve pre-
mixed colors, which stayed wet for weeks (including water-based), 
students were more successful at wet-into-wet or impasto paint 
applications. Upon introducing the third innovation – a paint 
preservation system to students, I observed improvement in their 
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paintings’ color consistency and mark making. When put into 
practice together, the above strategies can lead to improved color 
choices, consistent color mixing/layering, and less wastage. By 
sharing these studio-tested methods, I hope to improve the overall 
conditions and experience in painting for seasoned painters, 
students, and beginners alike. 

Creating Colored "Bound Volumes" With Digital Object 
Identifiers 

 Daniel Martin, University of Wisconsin-Parkside 

This proposal describes the conceptual basis and production of 
bound volumes of academic journals using Digital Object Identifiers 
(DOIs) as the source for hexadecimal colors. Those colors are 
combined with other colors representing all published material from 
a selection of journals over multiple volumes, years, and sometimes 
tens of thousands of articles. The resulting images form a kind of 
“bookshelf” or timeline of the publication, showing the frequency of 
publication, di[erent types of DOI syntax, and shifts in publishers or 
publishing technologies. The images are also intriguing abstractions 
in their own right—patterns appear and fade, some images resemble 
landscapes while others include explosive or unpredictable spurts of 
color that are idiosyncratic. The addition of analytic text to some 
images helps provide contextual clues to the image’s origins without 
explicitly revealing them. These images, while largely an aesthetic 
exploration, also hint at possibilities for representing aspects of 
digital and academic publishing: the frequency of publication in a 
specific outlet; the ebbs and flows of output across disciplines; the 
(often uncompensated) labor of academics, editors, and reviewers; 
ways to track citations and publications in a visual manner rather 
than with numbers; and new ways of visualizing data in an 
overwhelmingly online world. Future iterations of these static images 
could involve API-driven data that is visualized in real time, leading to 
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an evolving generative work of abstract art with representational 
underpinnings. 

Preserving Perceptual Brightness: A G0-Referenced Lightness 
Metric For Enhanced Color-To-Grayscale Conversion 

 Sanaz Aghamohammadi Kalkhoran, RIT, Mark Fairchild, 
RIT, Susan Farnand, RIT 

Most images encountered in daily life are color images, yet grayscale 
representations remain indispensable in a wide range of 
applications due to their reduced data requirements, simplified 
operations, and e[icient compatibility with downstream image 
processing and computer vision tasks. Grayscale images emphasize 
luminance and contrast, highlight critical visual details, and 
facilitate storage and transmission without the complexity of full-
color data. However, conventional color-to-grayscale conversion 
methods often struggle to preserve the nuanced perceptual 
brightness relationships that emerge from highly saturated colors, 
potentially compromising naturalness and contrast. This highlights 
the importance of developing improved conversion algorithms that 
not only maintain perceptual fidelity and image detail, but also 
preserve task-relevant information in the resulting grayscale images. 
In this paper, we present a novel color-to-gray algorithm that 
incorporates a newly developed G0-referenced lightness metric 
(L*G0) to more faithfully represent perceived brightness. Unlike 
Lightness methods that normalize luminance relative to a fixed 
di[use white point, our approach defines a chromaticity-dependent 
luminance reference (YG0) using optimal color boundaries, thereby 
capturing the transition at which colors lose their reflective quality 
and appear self-luminous. We demonstrate that grayscale images 
generated by the L*G0-based method maintain greater perceptual 
fidelity, as subtle variations in saturation and hue are more 
accurately represented. Comparative analyses with established 
color-to-gray conversion methods indicate that our approach not 
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only preserves critical spatial details and contrast, but also more 
closely aligns with human perceptual judgments—particularly in 
regions of high chroma. By integrating a more perceptually relevant 
measure of brightness into the grayscale conversion process, this 
work sets a new standard for perceptual accuracy and o[ers a 
valuable tool for researchers and practitioners in color imaging, 
display technologies, and computational photography. 

2:30pm-5:45pm Art Exhibition: Color Shifts Presentation 
(Glassbox theater) 
On Tuesday afternoon, a presentation will be held on the virtual 
exhibition "Color Shifts: Color as Communication." This will 
include comments from the jurors, Anne Lindberg and Jayanne 
English, about their work, examples of exhibition pieces, and an 
announcement of the winning entries. The presentation will be 
followed by an introduction from juror Alteronce Gumby and a 
display of his annotated film Color, an exploration of cultural 
color across continents.
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4:15pm-5:45pm Short Course: Session Three ((Wallace Library 3rd 
Floor Classrooms) 

Introduction To The Fischer Universal Color Design System 
(Wallace Library 3440) 

 William Fischer, I-See-U 

Designer's will learn how to use the Fischer Universal Color Design 
System to create concurrently rich color experiences for persons 
with nearly every vision-ability, both typical and deficient. 

Roughly 50% of the population will experience a vision deficiency at 
some point in their life. This includes color-blindness, light and 
scotopic sensitivity, cataracts, glaucoma, macular generation, and 
uncorrectable low vision. And in addition, external sources, such as 
dim room lighting and digital screen glare that are routinely 
experienced by all of us. By integrating the Fischer Universal Color 
System into their workflow, designers working in the digital, print, 
product, and built environment arenas can increase market share, 
meet state and federal accessibility guidelines, increase 
employment opportunities for vision deficient persons, and practice 
truly inclusive color design, while also and simultaneously 
optimizing color experiences for the typically-sighted population. 

Attendees will receive a free, personal-use, digital course pack that 
includes instructional videos, case studies, downloadable tools and 
themes ( a 0 value). 

In-class activities will include an overview of the Fischer Universal 
Color Design System, case studies demonstrating its application, 
and real-time analysis and adjustment of design projects that 
attendees can opt to bring to the session (note: bringing a project for 
analysis is strictly optional)(attendees wishing to submit a project for 
a real-time analysis can email either a file or a link to the project to 
Bill_Fischer@i-see-u.info prior to class). 
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The attached image file shows one of the tools developed for the 
system. It's a color chart that streamlines the integration of universal 
color strategies into nearly any design development process (note, 
this is a copyrighted image and should not be shared or distributed 
without permission). 

Design Stories: How Color Shapes Narrative (Wallace Library 
3430) 

 Ellen Divers, Ellen Divers Design, Linda Kafka, Neuro Design 
Academy 

Every design tells a story, and color is one of its most powerful 
storytellers. But how does color shape that narrative, whether it 
takes the center stage or plays a supporting role? 

This short course explores the forces of nature which initially shaped 
our relationship to color, and how trends, technology and 
personalization influence the way we communicate with it today. 

Using examples from a range media we will dive into the 
psychological and cultural meanings of color, using models drawn 
from neuroaesthetics and the Value-Chroma Paradigm to 
understand how color influences narrative. Participants will have 
opportunity to apply these concepts as they tell stories, and also 
interpret them, using color. 

Communicating Color Using ICC Profiles (Wallace Library 3420) 

 Max Derhak, Onyx Graphics Inc. / International Color 
Consortium 

ICC profiles are often used to communicate color using cameras, 
printers, displays, and computers. This course will be about basics 
of ICC color management with a sneak preview into iccMAX for 
advanced color management. 
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6:30pm-8:00pm Poster Session, Art Show and Reception 
(University Gallery @RIT) 
Heavy Hors d'oeuvres and a chance to socialize with your 
colleagues. Posters will be set up, and you can interact with the 
authors. The evening will close with the Rich Memorial Lecture. 
8:00pm-9:00pm Rich Memorial Lecture 
Ann Laidlaw  
Color communication is a complex topic and requires rigorous 
procedures and methods for industrial application. At the end of 
the supply chain, how do retail consumers get the color they 
want? How do they use the limited information available in the 
marketplace to determine if colors match? This presentation will 
use textiles as an example for retail consumers to understand the 
challenges in getting the color that they want.  
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Wednesday Program Detail 
8:30am-9:00am Opening Remarks 

9:00am-10:00am Keynote: Mark D. Fairchild 
Seeking Improvements in Color Specification 
Mark will discuss the last several decades of advances in 
techniques for describing and specifying the appearance of 
colors while providing some proposed concepts for putting all 
those pieces together for future systems of colorimetry. 

 

10:00am-10:45am Session Five: Applications 

Red and Green As Visual Signifiers In The Brazilian 
Pharmaceutical and Health Market. 

 Camila Assis Peres Silva, Universidade Federal do Rio de Janeiro 

This paper is part of an academic study exploring the role of color in 
the construction of visual identities for pain and fever relief 
medication brands, with a particular focus on the recurring use of 
green and red. The primary medications in this category include 
those containing the active ingredients acetaminophen, ibuprofen, 
and dipyrone, and most brands in this sector employ these color 
schemes. This research considers the potential for consumer 
confusion arising from these visual similarities. However, the 
primary objective of this study is to investigate the development of a 
chromatic category specific to pain and fever medications, drawing 
connections to existing scholarly work on the historical and cultural 
significance of these colors. To achieve this, the paper presents a 
visual survey of brands, products, and services within the broader 
health sector in Brazil. The aim is to demonstrate that, beyond the 
shared visual elements observed on pharmacy shelves, the use of 
red and green as colors symbolizing pain relief and health is a 
recurring phenomenon with deeper, culturally embedded meanings. 
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Decoding The Language of Lip Color: A Cross-Cultural 
Perspective 

 Veronika Marek, L'Oréal, Gusang Kwon, Haiting Gu, Kitty 
Yu, Saijuan Ni, Grace Wu, Layla Bao, Ying Hu, Charlotte 
Rolland, Aurélie Coubart, Douaa Bekadi, Anke Hadasch 

Color possesses a remarkable ability to evoke feelings and shape 
perceptions. We investigated how color can be strategically 
employed in lip makeup to create shade o[erings with emotional 
resonance. Building on our 2023 "EmoLip US" project, which studied 
the relationship between emotions and lip color preferences, 
"EmoLip China" extends this research to Chinese consumers. We 
recruited 80 women (18-40y.o.) with a natural mix of skin tones. They 
explored 18 positive emotions (e.g., "Daring", "Relaxed") paired with 
174 lip colors displayed as digital patches and virtual try-ons (VTOs) 
on an avatar. Participants selected the most emotionally resonant 
colors for each emotion and rated their liking of the corresponding 
VTOs on a scale of 0-5. Simultaneously, we recorded their eye 
movements, skin conductance, heart rate and brain activity to 
capture implicit physiological responses, generating a composite 
emotional engagement score. Analysis revealed distinct cultural 
di[erences. For instance, "Trendy" linked to browns, oranges, and 
purples in China, contrasting with the US preference for reds. 
Chinese consumers were more critical of VTOs, with lower average 
liking scores (2.4±1.8 in China vs. 3.3±1.8 in the US). Furthermore, a 
larger proportion of colors initially chosen as patches elicited 
negative physiological responses when presented as VTOs in the 
Chinese cohort (19%) compared to the US cohort (8%). "EmoLip 
China" demonstrates the importance of cultural and emotional 
contexts in shaping lip color preferences, with implications for global 
product development strategies. 
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11:30am-12:30pm Session Six: Pigments 

Yes, They Were Purple, But It Was Still Hazy 

 Olivia Kuzio, Getty Conservation Institute 

Recent scientific examination of Van Gogh's Irises revealed that the 
painting's iris flowers, which today appear blue, were once purple. A 
key finding of the study was the identification and mapping of the 
light-sensitive red pigment geranium lake, which was mixed with 
three blue pigments - cobalt blue, ultramarine, and Prussian blue - to 
create the various shades found in the irises. When initially applied, 
the mixture of red geranium lake with the blue pigments would have 
created shades of purple. But, how purple? 

A team of conservators, scientists, and imaging specialists 
collaborated to create a 1:1, 3D physical reconstruction of how the 
painting may have originally appeared. Optical microscopy of a 
cross-section sample revealed a glimpse of the unfaded purple paint 
mixture shielded beneath the surface. However, reimagining the full 
range of purples could not be simply extracted from this single visual 
point of reference. 

To address this, we turned to color science. By modeling the optical 
properties of the unfaded pigment mixtures (as determined from 
chemical analysis), we created a series of tone palettes with known 
relative pigment concentrations—similar to paint swatches from a 
hardware store. These palettes bracketed the gamut of purples Van 
Gogh could have reasonably mixed up. Starting with the relative 
amounts of geranium lake and blue pigments observed in each paint 
stroke, we selected ranges of purple tones from the palettes and 
recolored the brush strokes accordingly. The result: vibrant purple 
irises with intricately gradated tones, rendered through scientific 
modeling and applied with artistic sensibility. 

This presentation will discuss how the interdisciplinary team linked 
the scientific and aesthetic understanding of the faded flowers, 
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enabling e[ective communication and consensus on "how purple" 
the irises originally were. 

Ecologies of Invisible Colors: An Artistic Exploration of Bacterial 
Pigments 

 Felipe Leonardo Santos Shibuya, Rhode Island School of Design 

Color is fundamental to all forms of life on Earth. Life as we know it is 
only possible due to the presence of oxygen, which plants, algae, 
and cyanobacteria utilize through a green pigment—chlorophyll—as 
the basis for photosynthesis. In nature, color serves various 
functions across species, but generally, it drives evolutionary 
processes such as camouflage, aposematism, and communication. 
Color can manifest at di[erent levels, some of which are 
imperceptible to humans, such as those outside the visible light 
spectrum or on microscopic scales, where bacteria and viruses 
exist. Bacteria, present in virtually all environments—from human 
skin to the deep ocean—play essential roles in biological processes 
like organic matter decomposition and nitrogen fixation in the soil. 
Despite their microscopic size, bacteria have evolved ways to 
become perceptible to other organisms, producing odors and 
colors. The pigments produced by bacteria, such as carotenoids and 
melanin, allow them to display a wide color palette, ranging from 
purple to red. As in other organisms, colors in bacteria serve critical 
functions for survival, as demonstrated by their role in antibiotic 
responses and protection against ultraviolet radiation and freezing 
temperatures. However, significant gaps remain in our 
understanding of how pigment production in these microorganisms 
is linked to communication. Through a series of artworks, I explore 
how visualizing and materializing these microscopic beings can 
generate new ecological and philosophical meanings. I propose that 
when bacteria display their colors, they communicate messages 
that not only make us aware of their presence but also foster a 
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stronger connection between what is visible and invisible, enabling a 
future of sustainable collaborations. 

Pigment Mapping In Historical Artifacts Using Multispectral 
Imaging and False Color Visualizations 

 David Messinger, Chester F. Carlson Center for Imaging Science, 
Rochester Institute of Technology, Juilee Decker, Museum 
Studies Program, Rochester Institute of Technology 

The wide and varied use of pigments in historical artifacts (primarily 
manuscripts) carried many meanings, from decorative illuminations 
for story telling to markings indicating chapter, section, or sentence 
structures. However, multiple methods existed to create pigments of 
similar visual color. Multispectral imaging, including imaging in 
wavelengths beyond the limits of the human visits, provides an 
opportunity to di[erentiate between pigments of similar visual color 
but di[erent chemical makeup. The Multispectral Imaging System 
for Historical Artifacts (MISHA) developed under an NEH grant by the 
Rochester Institute of Technology collects images in 16 di[erent 
wavelengths, from the ultraviolet through the infrared. Based on 
knowledge of specific reflectance spectral di[erences of materials 
of known chemical mixtures, we create false color visualizations that 
provide qualitative pigment mapping capabilities using a low-cost 
multispectral imaging system. These maps use color to visually 
di[erentiate between pigments of similar visual color but di[erent 
chemical makeup. Examples of this pigment mapping will be shown 
for multiple, largely medieval, manuscripts. 

2:30pm-5:45pm RIT Tours (various locations) 

2:30pm-5:00pm Munsell Color Science Lab Open house 
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Monday and Wednesday Tours 
Monday 2:30-4:15pm  OR   Wednesday 4:15-5:45pm 

Art & Architecture Walking Tour 

RIT moved to its current location in 1968 and because of the 
importance of visual arts to the Institute, two percent of the 
construction budget was allocated for purchasing art for the 
campus. Mrs. Vanderbilt Webb, founder of the School for American 
Crafts was on the design planning committee of the new campus. 
She was knowledgeable about art and particularly instrumental in 
identifying and selecting an impressive group of works for the new 
campus. Some of RIT’s most prominent pieces include large works 
by world-renowned artists including Josef Albers, Henry Moore, Jose 
de Rivera, Alistair Bevington and Harry Bertoia. 

Meet at the RIT Gallery 

 

Monday 4:15-5:15pm  OR   Wednesday 4:15-5:15pm 

MAGIC Spell Studios 

MAGIC stands for: Media, Arts, Games, Interaction and Creativity 
and was founded in 2013. MAGIC Spell Studios opened in 2018 and 
is a 52,000 square feet devoted to media research and production.  

Meet at the MAGIC Studios Artrium 

 

Monday 4:15-5:15pm  OR   Wednesday 2:30-4:15pm 

Cary Graphic Arts Collection 

Get hands-on with history! Join us for a tour of RIT’s Cary Graphic 
Arts Collection, a rare book and special collections library dedicated 
to the history of printing and graphic communication. You'll have the 
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opportunity to view highlights from the library’s vast collection and 
print your own keepsake on a 19th-century printing press. 

Meet at the Cary Library, Wallace Library 4th Floor 

 

Wednesday 2:30-4:00pm 

Chester F. Carlson Center for Imaging Science tour and demos 

There more to the spectrum than what meets the eye. Come learn 
how scientist use all sorts of image capture to make sense of the 
world around us. Hyperspectral imaging from a drone helps farmers 
apply pesticides only where needed, reducing pollution of lakes and 
rivers. Large-scale goniometry reveals the sand and water content of 
beaches. Lidar is used to understand what’s beneath the rainforest 
canopy. Multispectral imaging reveals invisible text on ancient 
documents, removed by man and nature centuries ago. Virtual 
reality paired with eye tracking provides clues to improve the driving 
skills of recovering stroke patients. Learn about these technologies 
at the Center for Imaging Science. 

Meet in the Carlson Building lobby, just inside the main entrance. 

 

Wednesday 2:30-5:00pm 

Munsell Color Science Laboratory Open House 

Visit with faculty and students of the Lab, and learn all about their 
cutting edge color science research. During that tour, please join 
Mark Fairchild who will be signing copies of his latest book, Munsell 
Trees: A Season of Leaves and Colors. Images from the book were 
featured at Color Impact 2023. You’ll also have a chance to learn 
about other RIT Press titles on topics such as photography, art, and 
design.” 

Meet in the Munsell Color Science Laboratory  
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Inter-Society Color Council 
iscc.org 

The Color Council is the principal interdisciplinary 
society in the United States dedicated to 

advancing color research and best practices in 
industry, design/arts and education. 

 


