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Brief Description of the Consultant Work (150 words or less)

The overall goal of this project is to prepare students taking digital signal processing (DSP) {
clinic projects that use DSP skills. More often than not, these clinic projects use the Python
programming language and open source Python libraries to automate tasks, process large
Please answer all of the following questions. The font size will decrease as you add text to accommodate all the text

you enter. You can also use additional space and pages if needed. Completed form must be attached / submitted
with your report.

Part 1 — Engineering Design Process

What is the engineering design process you used? Briefly describe: i) problem definition and opportunities for
advancing technology; ii) technical requirements; iii) timeline / tasks / deliverables; iv) trade-offs and alternatives that
were considered, v) risks considered; vi) final design: how did you test, analyze, evaluate and verify your solution?

What are the multiple realistic constraints in your project: Constraints are specific limitations and restrictions on
how you may (or may not) solve the problem. Constraints are different than design specifications (already described
above). Every project must mention the applicable constraints.

The database | was provided to use for my designed lab has little variation in the images. All
images are a tightly cropped, centered photo of a face in 8-bit greyscale. Another potential iss
the lack of diversity in the images. Of the forty subjects all but two are white, and the vast ma
are male.The faces are well-lit, but due to the lack of variation in location and image subject
matter, the ability to make true statistical inferences about the filters is limited.

What engineering standards were applicable or did you use / follow? Every report must mention the applicable
engineering standards. Include the name/citation (e.g., IEEE 1451) and brief description of each standard.
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Part 2 — Consideration of Impact Factors - You must think about and consider the impact of your solution,
design or service decisions on the following factors. All questions must be answered.

Describe the public health, safety and welfare factors considered in your design/service, along with their impact

By using and teaching Python in a core class, students are better prepared for any project (cli
or otherwise) that involves Python. According to GitHub analytics, Python is the 2nd most po
programming language and grew in popularity by 2.2% in the last year. Therefore, as Python
continues to grow, it becomes exceedingly important to teach it as part of the ECE curriculum

Describe the global, social and cultural factors considered in your design/service, along with their impact
My design directly impacts students. In my design, | specifically chose to only use open soutr

libraries and tools. In doing so, | can ensure that all students have equal access to the neces:
tools to complete the labs.

Describe the environmental factors considered in your design/service, along with their impact

We chose to use static filters only as opposed to machine learning-based filters. Not only do
this decision eliminate the need for training, but it also reduces the amount of energy needed
process images.

Describe the economic factors considered in your design/service, along with their impact

| chose Python specifically, so we can begin to phase out MATLAB from the ECE curriculum
Python is taking over the signal procesing and machine learning industries, so there is no rea
it should not be included. By switching to Python, the department can eliminate a huge recurri
cost. This decision has the added benefit of elimitating the cost of implementation for this lab.

Part 3 — Professional Practice & Growth

Ethical and professional considerations: Using the four-corners approach, explain what ethical and professional issues may arise
(or did) in the context of global, economic, environmental, and societal factors; how you address them or how can they be
addressed. |dentify the capabilities, consequences, duties and virtues associated with your design / service / decisions.
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	Consultant Name: Aidan Sharpe



	Rowan ID:: 916373346


	Client Name: Dr. Ravi Ramachandran


	Project Title: Python Digital Signal Processing Labs


	Brief project desription: The overall goal of this project is to prepare students taking digital signal processing (DSP) for clinic projects that use DSP skills. More often than not, these clinic projects use the Python programming language and open source Python libraries to automate tasks, process large amounts of data, or train neural networks. As it stands, students do not learn Python in any core classes.


	Engineering Design Process: 
	Constraints: The database I was provided to use for my designed lab has little variation in the images. All images are a tightly cropped, centered photo of a face in 8-bit greyscale. Another potential issue is the lack of diversity in the images. Of the forty subjects all but two are white, and the vast majority are male.The faces are well-lit, but due to the lack of variation in location and image subject matter, the ability to make true statistical inferences about the filters is limited.

I was asked to use specific types of noise and static filters (no machine learning). Therefore, the ability to remove noise from images is limited compared to something like a denoising autoencoder.






	Engineering Standards: 


	Health, Safety, Welfare: By using and teaching Python in a core class, students are better prepared for any project (clinic or otherwise) that involves Python. According to GitHub analytics, Python is the 2nd most popular programming language and grew in popularity by 2.2% in the last year. Therefore, as Python continues to grow, it becomes exceedingly important to teach it as part of the ECE curriculum. 




	Social, Global, Cultural Factors: My design directly impacts students. In my design, I specifically chose to only use open source libraries and tools. In doing so, I can ensure that all students have equal access to the necessary tools to complete the labs.





	Environmental Factors: We chose to use static filters only as opposed to machine learning-based filters. Not only does this decision eliminate the need for training, but it also reduces the amount of energy needed to process images.




	Economic Factors: I chose Python specifically, so we can begin to phase out MATLAB from the ECE curriculum. Python is taking over the signal procesing and machine learning industries, so there is no reason it should not be included. By switching to Python, the department can eliminate a huge recurring cost. This decision has the added benefit of elimitating the cost of implementation for this lab.






	Ethical and Professional Considerations: 




