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Presenter
Presentation Notes
I’m Jeremy Blum, and I’m the director of Hardware at Shaper. Shaper is a handheld robotics company - we make robotic power tools (I’ll get into that later).  First and foremost, I’m an electrical engineer. I am responsible for the design, manufacture, testing, and performance of anything and everything electronic at Shaper.

But, more than just doing the schematic and board design, I’m also our system architect. Today, I’m going to talk about how my trajectory has uniquely positioned me into a design-thinking mindset and how that has empowered me to build excellent products. I want each of you to feel empowered to reach beyond board design into the realm of product design, without losing sight of the electrical engineering that you undoubtedly love. 



To impart the processes and principles that we 

employ at Shaper to architect electromechanically 

sophisticated products that balance:

● manufacturability

● technical performance

● aesthetic beauty

● user experience

...from the perspective of an Electrical Engineer

Objective
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This talk is for people who are skilled electrical engineers and circuit designers who want to apply their analytical thinking skills beyond just board design. I’m going to talk about the principles we use at Shaper to build stellar products, and what you can do to achieve similar roles in your own companies.



Traditional Thinking 
Principles

contingency plans

Design Thinking
Principles

think

market plan

present

analyze

linear

fail fast

do

customer stories

experiment

test

continuous
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Presentation Notes
Before we go any further, I want to list out the principles this talk is going to focus on. I’ve had the privilege of cutting my teeth at a time when design thinking has become accessible to hardware designers, thanks to lowered costs of prototyping, ease of accessibility of new tech, etc. I do not want to disparage more traditional ways of designing a product, but rather want to impart some wisdom about how you can think less like an engineer and more like a designer when it comes to building products.

What is the value of using design thinking over traditional thinking, for a design engineer? Why change the way I do things? It will help you enjoy the process more, make more compelling products, and iterate faster.
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First, a little background about myself, so you understand where I’m coming from.



Background /  Timeline

2012 / 2013

2015-Present
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My education and career has been on a trajectory that has led me to the realization that fields are colliding and traditional design approaches are not as effective they maybe used to be. Only recently, designing thinking iteration is now possible for hardware due to reduced cost and faster prototyping capabilities.

I’ve done a lot of things that aren’t covered on this slide, but these are some of the highlights. I’m going to touch on my experiences in academia, at Google, and now Shaper, and how they’ve shaped me as a design thinker who is able to work well with a diverse set of people.

My trajectory has exposed me to some ways of thinking that I’ve found are generally not common amongst engineers, but I’ve found have enabled me to build more innovate products, and to have my voice, as the electrical engineer, heard when it comes to product definition.



Background /  Academia

Aracna: An Open-Source Quadruped 
Platform for Evolutionary Robotics

Autonomous Truss 
Reconfiguration and 
Manipulation

MakerBot Replicator 
FDM Printer

CUSD & Silo House

Presenter
Presentation Notes
I received my undergrad and masters in electrical engineering from Cornell. This slide shows just a few highlights, but while there I did research on 3D printing, evolutionary and bio-inspired robotics, LED lighting, solar power, net-zero home technologies, and more.

Through these experiences, I was privileged to work with people who had a very different way of looking at the world than I did. In particular, I worked frequently with artists and architects. It was working with architects on the design of some green building technologies that I first learned to appreciate perspectives other than my own. My engineering courses taught me a very linear design approach - collect all the data, analyze the shit out of it, develop a plan, and execute it. In working with my architecture peers, I learned to appreciate a fluid form of thinking about the design process. I learned about failing fast, rapid prototyping, and the importance of deeply understanding your customer.



Background /  Google [X] & Glass

Wearable Intelligence Software on Google Glass
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After college, I spent a few years at Google [X] where I mostly worked on Google Glass. I led the system architecture design for some confidential projects on the Glass team, and was a technical lead for the electrical design of Glass Enterprise Edition. Many people don’t know that while Glass fizzled in the consumer market, the enterprise edition of the product (what I worked on) is still being sold and used actively by businesses around the world. Companies like DHL, GE, and Samsung are using Glass EE in logistics and manufacturing applications. Hospitals are using it to aid in healthcare.

This product was absurdly hard to design and manufacture. All the electronics were so tightly coupled with mechanical requirements that I all the patents I have for Glass are actually electromechanical in nature. We relied heavily on interdisciplinary communication to get this thing designed and manufacturable. Even at Google, largely viewed as one of the most innovative companies in the world, the sheer size of the company could often result in a return to more traditional thinking if we weren’t careful. Engineers sometimes had a tendency to silo themselves away from other parts of the product enumeration process. I intentionally did not do that.



Background /  Shaper Origin

Presenter
Presentation Notes
[Talking over the video]
And now, I’m at Shaper. I’ve been at Shaper at 3 years, and have mainly been tasked with taking the prototype for this product, distilling the features, making it manufacturable, and bringing it to market. Shaper Origin is a Handheld, robotic CNC machine. Basically, you select your design to cut (either design it any 2D or 3D cad software, pick an existing design from ShaperHub, or do all your design right on the tool). Origin digitally augments your workpiece, and then it’s like playing a video game. You follow the lines on the screen as best you can, and Origin makes the fine adjustments for you in real-time. It’s like autocorrect for your hands.






Background /  Shaper Origin

Presenter
Presentation Notes
Here’s a video that explains how the technology works.






Background /  Shaper Origin

Why use Shaper Origin as a case study for the application of design 

thinking by electrical engineers?

Our unofficial company (and product) motto is: “GSD” - GET. SHIT. DONE.

Origin is a mass-manufactured and individually-calibrated precision robot that we 

are selling to be treated like a power tool.
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Presentation Notes
Ok, so that’s some of my background. I’m going to use Shaper, and our product, Origin, as a case study for the benefits of design thinking, specifically as it relates to the people in this room - electrical engineers, board layout artists, manufacturing engineers, supply chain managers, etc.

Shaper heavily relies on design thinking to iterate quickly on our designs

And, the tool itself is basically tuned for design thinkers. It’s about iterating quickly and experimenting!
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Ok, so what is design thinking and why is it going to make me a better engineer, and how will it empower me to build better products?



Traditional Thinking

observe 
problem

analyze 
problem

build solution 
to problem

set a 
spec
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Before we understand what design thinking is, and how it relates to engineering, we need to get on the same page about what traditional linear thinking looks like.

To be clear, there isn’t inherently anything WRONG with this approach, but it has the following downsides:
Design engineers don’t get involved until too late in the process
Iteration is slow or impossible
It results in stable but boring products

This process fails for products like Origin



Design Thinking /  Non-Linear Components

Presenter
Presentation Notes
It is no longer practical for electrical engineers and layout artists to live in a bubble. As products get more and more sophisticated, the methodology of constraints being set and pushed to the design engineers to design against in a one-directional fashion doesn’t work. More frequent iteration is required to achieve the level of electromechanical integration that modern products require. I’m going to explain how Shaper uses design thinking both fromm a product level, and what it means for the day-to-day activities of an electrical engineer or board designer.



Design Thinking /  Focus

Presenter
Presentation Notes
Employing the feedback and iteration process in the previous slide, we can see how each step changes the focus of the design process.



Design Thinking /  Empathize the Product 

Presenter
Presentation Notes
First, Empathizing. In the case of designing Shaper Origin, this meant SO MUCH BETA TESTING. We built prototypes that accomplished some of the key features we thought people would want. Then, we spent two years letting people use them, researching how they use current tools, and understanding the sticking points.



Design Thinking /  Empathize the Electronics
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Presentation Notes
In the case of the electronics, I had to put aside my preconceived notions about the best way to electrically implement things, in order to settle on the approach that would be the most advantageous for the customer.
Connectorized the Spindle cable was an example of this.

It’s not just about empathizing with your customers, but with your co-workers too. Why do the mechanical engineers want this form factor? Why do the industrial engineers feel this thing should be this shape? Instead of being dismissive, and fighting battles, work together to understand what you both need.



Design Thinking /  Define the Product

Presenter
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The definition stage is about finding market fit and trying to narrow down the product requirements? What do we want this product to DO based on how we’ve empathized with our market?
It’s important for everybody to be involved in this, but don’t let your knowledge of how things will be implemented cloud your decision making yet. Assume everything is possible.




Design Thinking /  Define the Electronics

Narrow the ideas based on how they will 

resonate with your end-customer, NOT based on 

their feasibility of implementation.
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Don’t overconstrain - important caveat - still about the best product for the user



Design Thinking /  Ideate the Product

Presenter
Presentation Notes
Blue sky thinking. Take the product definitions that you’ve developed and consider all the possible incarnations of those ideas. This is about zooming back out from the definition stage.



Design Thinking /  Ideate the Electronics

Presenter
Presentation Notes
Ideating is a long phase that you keep coming back to. It’s about trying stuff



Design Thinking /  Ideate the Electronics

Presenter
Presentation Notes
cobble stuff together to get a sense of how things feel



Design Thinking /  Ideate the Electronics

Presenter
Presentation Notes
electronic ideation - try everything



Design Thinking /  Ideate the Electronics

Presenter
Presentation Notes
electronic ideation - try everything



Design Thinking /  Ideate the Electronics

Presenter
Presentation Notes
electronic ideation - try everything



Design Thinking /  Prototype the Product

Presenter
Presentation Notes
engineers will have a tendency to want to pick the safest form factor
Eliminate some ideas that you’ve ideated narrow it down



Design Thinking /  Prototype the Electronics

Presenter
Presentation Notes
In the ideation phase you tried to build up as many demonstrations of how you might want to tackle certain problems. In the prototype phase, you start to narrow those ideas down based on what works and what doesn’t.



Design Thinking /  Test the Product

Presenter
Presentation Notes
Test the shit out of it.



Design Thinking /  Test the Electronics

Presenter
Presentation Notes
Early and often. Start doing EMC and safety tests long before the product is ready for it. Identify potential weak spots in the design, so you can feed this into the design thinking feedback loop.



Design Thinking /  Implement the Product

Presenter
Presentation Notes
Finally, implementation. You’ve narrow down all your prototypes through testing, and it’s time to manufacturer. 



Design Thinking /  Implement the Electronics
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You have to make the manufacturer be more flexible than they are used to. And, you don’t get walk away at this point! The feedback loop continues - you have to be involved in the manufacturing process.
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In order to do anything that I just talked about, you need to device productive ways to work with non-electrical folks.



Product Puzzle /  The Pieces
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Presentation Notes
understanding why people have different needs
ask Why. and tell why. more respect means better products. Pick at least 3 things on this image and start learning them. Ask colleagues to teach you, read their code, check out their designs, get a book. Increased understanding leads to more empathy and better COMMUNICATIONS.



Product Puzzle /  Mechanical Engineers
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Presentation Notes
In a more traditional process, the communication between different fields is more linear. ME defines outline -> Passes it to the EE -> Designs it.

Consider sitting side by side and doing it together.



Product Puzzle /  Industrial and UX Designers

Friendly Our tool should invite its users to engage with it.
Simple Our tool should be intuitive, both physically and digitally.
Capable Our tool should feel efficient, effective, and long lasting.
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Understand what drives the designers. They have likely been inspired by something in the design of the product you are working on. What is it? Why?



Product Puzzle /  Manufacturing Engineers

Presenter
Presentation Notes
You do not get the to pass your designs off to the manufacturing team (internal or external) and walk away. Understand how things will be made. GO TO THE FACTORY. Contribute to developing the test systems that will test your software. At shaper we’ve designand built all our own Factory test software and hardware. When I implement new hardware features, I also design the tests for them. Ensures I make things that are testable.



Product Puzzle /  Software Engineers
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What are they working on? Is it dependent on your hardware decisions? probably.
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Zoom out - understand the product from a wholistic point of view so you can see where the electronics fit into the equation.



Zoom Out /  Customer Stories
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Don’t isolate yourself from the end customer through a product manager. Understand them directly.
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Zoom in - go beyond just the design and DFM - work directly with the PCB manufacturer. You will understand the nuance better. I’ve caught so many potential problems this way. It’s worth the travel expense, every time.



Zoom In /  Manufacturing

Presenter
Presentation Notes
Go to the fucking factory



Zoom In /  Manufacturing

Presenter
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Go to the fucking factory



Zoom In /  Manufacturing

Presenter
Presentation Notes
Go to the fucking factory



Zoom In /  Manufacturing

Presenter
Presentation Notes
Go to the fucking factory



Zoom In /  Manufacturing

Presenter
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Go to the fucking factory. Empathize with the factory, too. Make it win-win.



empathize with your customers, colleagues, and vendors

be open-minded

don’t force linearity

spend time in the weeds and at 10,000 feet

Recap
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Following these guidelines will result in more robust products, make your work more rewarding and fun, and enable you to iterate faster.



jeremyblum.com

shapertools.com

© 2018 Jeremy Blum
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You can visit me or Shaper Tools online. We’re expanding our manufacturing capabilities and Shaper Origin will be available for sale again before the end of this year. I can’t give demos in the hotel, but I will have an example unit, and some sample projects with me for you to come check out. Happy to take questions.
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