
Advanced Digital Photography  
 

AHSE3130 Fall 2024 4, Credits AHSE 
 

with Professor Helen Donis-Keller 

 
 

	 	 	 	
	

	 	 	 	
In this course participants will create a body of work (i.e., a number of images) based on a self-selected 
theme and create a photography book as the final deliverable. The project will be well scaffolded with 
creative image assignments on 1) the idea of visual narrative, 2) critically considering a group of existing 
photography books, 3) design thinking and doing in book design 4) considering the handmade book 
versus a professional produced book by companies such as Blurb. Cameras and associated photography 
equipment and printing capability are supplied as part of the course. It is assumed that participants have 
some experience with digital photography. Please contact HDK if you have questions (helen.donis-
keller@Olin.edu). 

Activities include: 
• Creative image assignments as warmups for your major project 
• Creating a body of work based on a self-determined theme 
• Exploring the concept of a personal photography book 
• Design and produce your own handmade or professionally printed photography book   
• Gallery exhibition of your final project 
• On location photography field trip  
• Gallery or museum field trip  
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College as a Living Lab: Building Energy & Operations Optimization 
Fall 2024 & Spring 2025

Questions?   See Prof. Victoria Dean or email vdean@olin.edu

Course Description 
This impact-centered learning experience is aimed at improving Olin’s building 
automation and HVAC systems through projects around fault detection and 
energy efficiency. Throughout the year, groups will work on sub-projects with 
different topics/goals, including visualization and interpretation of campus data, 
machine learning on campus data, thermal modeling of campus buildings, software 
infrastructure to get data on and off of the HVAC control servers, and more. We 
intend to collaborate with Franklin Cummings Tech Prof. John Terasconi and 
some students from FCTech’s Building Energy Management program.  

Did You Know 
 In 2019, natural gas and electricity for Olin’s campus made up 58.7% of Olin’s 

measured greenhouse gas emissions (see Climate Action Plan)  
 Heating, ventilation, and air conditioning (HVAC) make up a large part of 

this on-campus usage 
 Olin has several years of HVAC data for our buildings [∼737M data points 

across 601 pieces of hardware and 5 years], and we continue to collect such 
data every 15 minutes

Instructors 
  Victoria Dean | Claire Rodgers | David Shuman | Alessandra Ferzoco (tentative)

Registration Details 
 You are encouraged but not required to take both semesters 
 4 ENGR credits each semester (tentative) 
 Counts as an elective for E:Sustainability, E:Robotics,  

E:Computing, MechE, E:Design 
 Counts as a designated alternative for Thermal-Fluid Systems 

Analysis 

Prerequisites 
 Any one of the following: 

  Intro to Thermal-Fluid Systems (or equivalent) 
  Machine Learning, Data Science, or NeuroTech (or equivalent) 
  SoftSys

Source: IndiaMart

Building Automation 
System

Chiller & BoilerSource: Remsdaq

“Heat” Map

https://drive.google.com/file/d/1BgeW8ukoV8Wt8RdAZYH2vLwbgLkCQ_F9/view
https://5.imimg.com/data5/RY/OM/MY-6819875/integrated-building-management-system-1000x1000.jpg
https://www.remsdaq.com/integrated-security-category/using-building-access-control-for-smart-building-automation/


Live Building Operation Dashboard



Semester: Fall 2024
Credits: 4 ENGR
Level: Intermediate Design Elective 
Location: MassArt (and Olin)
Time: Wed 3-8 PM 

Thoughtful Objects: Form to Fire
This intermediate design elective explores fabrication through a collaboration with the Fine Arts 
3D and Industrial Design departments at MassArt. Students from all three disciplines will work 
together using the MassArt metal foundry and hot glass shop in combination with CAD modeling 
and 3D printing as tools for experimentation and production exploring their creative potential. 
Emphasis is on the development of new processes that combine iterative form development with 
digital fabrication and studio production techniques. Students will meet at MassArt on 
Wednesdays from 3:00-8:00 PM. Transportation costs will be covered by the course, and 
students do not need access to a car to participate, although it helps.

Can be used in E:Design concentrations (not Design Depth).

MassArt + Olin

Thoughtful Objects: 

Form to Fire







Mixed Methods Product Evaluation 
Sarah Bloomer, Design Professor (and seasoned UX practitioner) 

Fall 2024 

Product Design, User Experience Design, UX Research, Product Strategy, Design Research 
 

For students interested in product research, product strategy, UX research or UX design. This course 

provides hands-on experience with qualitative and quantitative methods, and brings in practitioners as 

speakers. In 2024 projects will be sourced beforehand to make sure we can get enough users to engage 

in meaningful research.  

Overall, students learn: 

• Write user research test plans – using both qualitative and quantitative methods 

• Implement test plans 

• Analyze results and make recommendations 

• Communicate those results; practice creating clear communications 

• Work with real companies to evaluate their products or services 

• Speakers: Industry practitioners and leading UX practitioners  

There are two types of UX research: Generative and Evaluative.  

 
Medium: Generative v.s. evaluative UX research methods 

 



Evaluation is fundamental to designing successful products. Targeting existing product, evaluation 

answers the question: can people use the thing (app, site, product, service etc).  Today’s product design  

teams capture both qualitative and quantitative data are often used together to inform ongoing 

product design and product strategy.  

This course focuses on evaluating existing products to answer questions such as: 

• How easy is the product to learn and use? 

• Where are the problem areas in the product design?  

• Do the features work as expected? Do they work in the context of use? 

• Do they work for all target users? 

• How might I improve the user experience of an existing product? 

 



ENGR 3299A Special Topics in Design: Design Optimization  
Instructor: Jesse Austin-Breneman  
Credits: 4 ENGR,  Hours: 4-0-8 
Prerequisite:  ENGR 2250 CD  
 
This course can be used as a design depth. With permission of instructor, it can be used to 
satisfy the ME elective requirement if not used as a design depth course.  
 
Course Description  
 
Want to design not just a good system, but the best system? Well then, this course is for you! 
This course introduces you to the mathematical modeling, optimization theory, and 
computational methods needed for analytical and simulation-based optimal system design. This 
will be done in the context of a final project optimizing the design of a system of your choice. 
Ever wondered what is the best combination of Mario Kart kart attributes or what the powertrain 
of the most efficient electric vehicle looks like? Turns out you can use the same techniques to 
answer both questions. Sessions will focus on learning new modeling techniques, such as 
regressions or kriging, and new optimization algorithms, from gradient descent to particle 
swarm. We will then apply them to your system to iterate towards an optimal solution.  
 
After taking this course you should be able to … 
 

• Formulate design optimization problems from real-world situations 

• Develop and apply the appropriate optimization algorithm to solve your formulation 

• Articulate and motivate your modeling and optimization choices 

• Efficiently iterate on this flyer to get closer to the optimal flyer since this one is clearly 
sub-optimal 

 
Why you should take this course … 
 

• You want to be able to visualize and understand trade-offs when designing the complex 
non-linear systems common in actual engineering problems 

• You want to make good design decisions, well at least better than a random walk 
through a really large design space, and you’re not sure how 

• You’ve always wondered exactly how does Chat-GPT really works? 

• You want to take it to the max and be able to prove it 

• You want to be the very best, like no one ever was 

 
 

       













Robotics Systems Integration (RoboSys) Fall 2024

Credit:Ding Zhao/Safe AI Lab
Credit: theagrotechdaily.com

Learn & apply these in a 
real-world context at a local farm:

Sustainable 
Agriculture

Robotics for 

Co
ur

se
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m
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Credit: theagrotechdaily.com

Mechatronics (ME+ECE) 
System Design

Robotics algorithms:
Planning, Localization, etc.

Agricultural & 
Food Systems

AI (computer vision) 
applications in Ag

● Field trips to local farms, AgTech companies
● Guest lectures from sustainable Ag experts

● Prereqs: FunRobo OR CompRobo
● Serves as: ECE & ME elective + Core E:Robo





Applied Computational Fluid Dynamics 
ENGR3399: Special Topics in Mechanical Engineering 

 

Professor David Barrett 
 
 

Computational fluid dynamics (CFD) aims to analyze and solve 
fluid dynamics problems within a variety of practical contexts. In 
particular, CFD approximately solves the mathematical models 
in fluid mechanics using numerical solution of the Navier-Stokes 
equation with computer modeling software.  
 
In this new course you will use CFD modeling software to  
leverage the computational power of your computer, 
completing calculations that would otherwise be impossible to 
do by hand. You will also generate clear visual representations 
of your solutions to both understand the flow around and to 
optimize the fluid design of a particular device or vehicle. To 
ensure that your solutions accurately represent reality, we will 
start by re-solving classically complete fluid dynamics 
problems with CFD tools and cross-check both against 
validated experimental data. 
 
The course will involve one substantial individually chosen CFD 
final project. 
 



ENGR 3499 Special Topics in ECE: Image Processing, Reconstruction and Analysis 
Instructor: Chhavi Goenka  
Credits: 4 ENGR  Hours: 4-0-8 
Prerequisite:  ENGR 2410 Signals  
 
This course can be used as a designated alternative to the ENGR3415 (DSP)/ENGR 3420 
(ADC) requirement for the ECE major. If taken in addition to DSP or ADC, it may be used as 
the ECE elective course.  
 
Imaging, imaging algorithms and imaging systems are being used every day to analyze and 
interact with the world around us, from facial recognition to medical data collection, from 
search & rescue to surveillance, from autonomous vehicles to assistive devices. In this 
course, we will learn about the basic concepts of image processing, image reconstruction 
from incomplete data and image analysis to obtain meaningful information from imaging 
data. We will also study how and where there is a possibility of biases being introduced into 
the entire imaging process – from acquisition to interpretation. 
 
The specific topics (as they apply to imaging) that we will cover include but are not limited 
to sampling, linear transformation, geometric transformation, convolution, change 
detection, edge detection, quantization, filtering, compression, color spaces, image 
segmentation, image reconstruction, classification, feature extraction.  
 
 

 
[Image credit: Gao et al 2022 “Application of medical imaging methods and artificial intelligence in tissue engineering and 
organ-on-a-chip] 
 



A Computational 
Introduction to Robotics
Victoria Dean and/or Victoria Preston
(with possible special guest Paul Ruvolo)

Learn how math and 
algorithms can solve complex 

robotics challenges

Learn how to program robots with 
industry / academia standard tools

Learn about the 
challenges and 

opportunities that 
robotics advances 
pose to our world

Make the class yours…
• Machine learning
• Audio localization
• Augmented reality
• Plant-health monitoring with 

computer vision
• And more…

Scan this 
for the day 
1 slides 
from last 
year!











Machine Learning!  (2 MTH / 2 ENGR)

Code: Python and Pytorch
Prereq: SoftDes or equivalent

Major pieces:
● Math and coding from linear 

regression to convolutional neural 
networks

● Fairness, ethics, and responsible AI
● 1 medium sized computer vision 

project and 1 larger broader project

With Sam Michalka (and possibly Paul Ruvolo depending on course fair survey for this and DSA)

Considering running an accelerated section 
for people with ML experience which would 
include some responsibilities to support others 
in the course 



MTH 2110: Discrete Mathematics  
 

These graphics from prior projects give a glimpse at what Discrete is all about!  
 
 

 

 

 

 

Depending on student demand, there will likely be two sections of Discrete next fall    
Discrete Math is required for E:C and ECE majors, and it is one of the advanced math options for 
E:Robo. Other majors are also welcome and can tailor certain projects to their interests! 
This course addresses the following Olin Learning Outcomes, roughly in decreasing order: 

• Develop and Apply Knowledge, Skills, Approaches and Methods 
• Collaborate Successfully 
• Communicate Effectively 
• Develop and Apply Creativity 
• Design and Implement Processes to Achieve Desired Outcomes 

In service of these learning outcomes, we will count a lot of things that are hard to count, use graphs as 
a way to model everything from social networks to states of games, and apply recursion and induction 
to a variety of situations. Special topics might include error-control codes, cryptosystems, 
combinatorial designs, and/or open problems in discrete mathematics.   

You’ll have a wide variety of deliverables including daily pre-class work (reading and warm-up 
problems), weekly group assignments, some larger individual assignments, and some group projects.  
You will get timely feedback on your work with a focus on revisiting concepts to gain creative mastery 
of the material.  Many students report that this is a hard but fun class! 
 

Hypothetical 3110 Version 
Depending on student interest and logistics/scheduling issues, Sarah is considering running two levels 
of Discrete, either at different times or at the same time in the same classrooms.  Students who elect 
the hypothetical new 3000-level course would do most of the same work as the 2000-level course but 
would trade out some of the more fundamental work for more advanced topics.  This might be a 
logistical and/or scheduling nightmare to the point of being impossible, so it might not happen, but add 
your name to the sign-up sheet at the Course Fair if you would be interested in a 3000-level version! 
This does not mean you are signing up – it is a casual expression of interest! 

  

-1 -1 



Applied Math for Engineers
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“It’s the language of numbers”

1-A
2-The3-Hello4-Please5-Thank you

6-Goodbye7-What8-CLASSIFIED
9-CLASSIFIED

cDonald’s Theorem

n2 + 9 + 9

This course will combine:
Numerical Methods
PDE’s
Linear Algebra
Algorithms
ModSim

You might even learn how to shoot beams of
pure mathematical energy from your forehead!

Blow multidimensional bubbles!

Solve math questions!

Play non-mathematicians for fools

Unlock the mysteries 
    of the universe!



Materials 
Creation, 
Consumption, 
& ImpactMCCIJon Stolk

SCI 1440

It’s project-based.
It’s hands-on, in the lab.
It’s systems thinking oriented.
It’s sustainability-focused.



Metals, 
Mining, & the 
EnvironmentMM&E Jon StolkSCI 1420

Images: earth.com (left), wikipedia (middle), The Guardian (right)

ALLOY 
PROCESSING

TRASH: E-WASTE 
& END-OF-LIFE

TREASURE: MINING & 
CIRCULAR ECONOMIES

It’s project-based.
It’s hands-on, in the lab.
It’s systems thinking oriented.
It’s sustainability-focused.



 

Olin College, Fall 2024
SCI1230: Think Like a Biologist

In this survey course we learn fundamental principles of biology in a journey through the field 
from the molecular to systems levels.  We examine different classes of biological problems and 
interac�ons across mul�ple scales through reading and discussion of primary and secondary 
literature from the field.  We will discuss examples from the environment, microbiology, and 
current events and technologies and examine the intersec�on between biology and society.  
We will gain an understanding of core principles of biology, which will enable us to be�er 
understand and develop solu�ons to complex problems. Projects include examina�on of biology 
in the context of systems and explora�on of ways in which biology informs interdisciplinary 
problem solving.  Through projects and work in the laboratory students develop a prac�cal and 
founda�onal understanding of biological principles and prac�ce.
 
For Fall 2024, the special project focus will be on Biomanufacturing and Bioprocessing in 
collaboration with industry partners.

Contact: Jean Huang
jean.huang@olin.edu



BCB  
Biomes, Climate Change, and Biodiversity 

 

SCI1270 Fall 2024 
 

with Professor Helen Donis-Keller 
 

	

	

Biology is, by definition, the study of life. In this course we will travel from the biosphere to the 
molecular level as we learn about how life works and the intersections between global warming 
and the resultant changes to climate that affect all organisms that inhabit planet Earth. Student 
experience will preference hands-on project-based experiential learning opportunities. Basic 
principles of genetics, evolution and molecular biology will form a framework from which 
biodiversity will be studied and biomes understood. This course is for anyone interested in the 
sustainability of our planet from the perspective of biology. As such the course content is 
inextricably linked to topics such as environmental justice, agricultural practices, policy 
development, and human population growth. A new project will be “Darwin, the Galapagos 
Islands, and Evolution.” 

Activities include: 
• Learning about REAL SYSTEMS THINKING from life forms 
• Gaining a holistic appreciation for planet Earth and its inhabitants 
• Learning to cook plant-based meals in labs with Olin’s Chef Sam 
• Focusing on sustainability and stewardship of planet Earth 
• Learning to grow and cook edible mushrooms  
• Fungi and lichen fieldwork identification 
• Bio-lab analysis of your own DNA 
• Biology lens focused on real-world issues 
• Speakers working at the intersection between biology and engineering share 

what they do. 

Credits: 4 SCI, can count as Bio requirement or E: SUST elective 



Environment and Health 
Professor: Joanne Pratt 

 

This class will explore the impact that our environment has on 
our health. Through readings, discussions and activities, we 
will address: 

• current issues in environmental science 
• human health and disease 
• potential impacts of climate change on human health 
• global health  

In addition, the effect of our environment on mental health 
and health policies will be addressed.  

 
This is an advanced Biology course, open to anyone who already has biology 
experience through AP/IB, an Olin foundation course or research.  If you have 
not met those requirements but are highly motivated, please contact Joanne 
Pratt to obtain permission of the instructor. 
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