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Asking Tough Questions Through Vision Prototyping
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As we discussed in Part 3, vision prototyping is an essential UX tool for researching Al projects. It
also happens to be the single best and most effective way to approach tough questions (such as questions
about Al ethics, bias, and much more). This chapter covers the practical * dos” and“ don’ ts” for
building a vision prototype and presents a case study of using a vision prototyping exercise to approach

tough questions through exploration and play.
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Typical industrial pipes in the field look gnarly—more like the Undercity in Netflix series Arcane
(1) than anything you see in shiny, glossy factory advertising. Of course, rusted-out pipes are a safety
hazard, but it is also a giant expense. You might not think it, but pipes make up as much as 40 percent of
the investment in a typical factory—an investment that wears out quite fast in most cases, in about 5— 10
years. Understanding the remaining life of factory piping (and extending its life as much as possible with

special coatings) is a lucrative business.
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Typically, measuring the remaining thickness of a material remaining in a section of pipe is a
lengthy manual process that requires accurate measurements, with expensive, sensitive ultrasound

equipment performed by a highly trained technician (2). See Figure 20.1.
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A few years ago, | was working with a large industrial company that wanted to create a kind of
harness of “ setitand forgetit” cheap permanent sensors that would be installed on the pipe and
continuously monitor the thickness of the remaining material, alerting the factory owner when a
particular section of the pipe was wearing faster than normal, or when a section of pipe was approaching

the end of its life, so it could be replaced or coated with a special corrosion-resistant material.
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This company worked for years trying to perfect their small cheap sensors and make them as
accurate as a complex, expensive, and sophisticated manual machines because all they had to go on was
this tactical Ul showing a simple graph: time on the X-axis and pipe thickness on the Y-axis, as shown in

Figure 20.2.
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There was no vision for what to do after we figured out how to accurately measure the thickness of

the remaining pipe material with the company’ snew cheap “ leave on” sensors.
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And although the company spent years developing their new sensors, no matter how hard they
worked, accurate readings of the pipe thickness using cheap sensors eluded them. However, because all
they had to go on was this simple tactical Ul design, the company just kept trying because they assumed
that what they needed was the ability to accurately measure the thickness of the pipe, exactly like the

manual process.
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Figure 20.1 Ultrasonic pipe inspection
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Source: Davidmack / Wikimedia Commons / Public domain
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Figure 20.2 Tactical graph showing a typical rate of corrosion over time
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The company never tried to put together a vision prototype, because, why bother—everyone knew
how the system worked. They had their use case, SMEs (subject matter experts), salespeople, and
product managers who knew their stuff, so why would anyone bother with (and | quote) “ a #$%&@

picture” ? Sigh.
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With just a bit of research, | found out that the customers did not care that much about this

automated solution accurately determining the thickness of the material in their pipes. That’ s because



the government inspection protocol already mandated accurate periodic manual inspection readings.
Instead, the users cared most about the rate of degradation and what to do about the corrosion, such as

applying the internal pipe coating to slow down the corrosion.
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Thus, in reality, there was no value in producing those accurate readings with cheap sensors.
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In other words, the customers cared about precision, NOT accuracy (see Figure 20.3).

Accurate but Not Precise Precise but Not Accurate
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Figure 20.3 Precision vs. accuracy. Our customers cared more about precision
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Fortunately, those small, cheap sensors the company developed were already very good at
measuring the rate of change (e.g., the sensors were precise, just not very accurate, shown in the Figure
20.3 on the right). In the additional lucky twist of the Law of Universal Attraction, this company was
already the leading supplier of internal pipe coatings specifically designed to stop corrosion, so there was
a clear value in what Al could predict because the customers were already looking for the solution to

stop corrosion in their most vulnerable pipes. Truly, a match made in heaven!
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So, I came up with a new vision prototype: Ul displaying different scenarios of pipe’ s life
expectancy using various pipe coatings, preprocessing, etc., and having Al predict what would happen
in a particular scenario while also suggesting the best course of action given the user’ s constraints. This
Ul earned the company several patents (3) and moved the company way ahead of the competition. The
vision prototype | designed also demonstrated the company’ s vision, leadership, and commitment
and helped close several key deals and enter into valuable partnerships. Figure 20.4 shows one of the

wireframes from the patent.
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Figure 20.4 Al-driven UX to compare various scenarios to extend the life of a pipe
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Source: BHGE, US Patent 10976903, Industrial Asset Intelligence,
https://patents.google.com/patent/US10976903B2/en?0q=10976903
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Before | designed this new vision prototype, the company struggled for several years to solve the
wrong problem. Throughout this book, we’ ve been discussing the importance of picking the right use
case for your Al-driven product, and this was certainly another example of picking the wrong use case
out of the gate due to only thinking in tactical terms. However, there was something more at work in this
particular problem: the unwillingness to ask uncomfortable questions. You see, in order to build an
effective vision prototype, it is vitally important to release yourself to some degree from the status quo.
Permit yourself to dream about what could be, using uncomfortable questions as your guide. The more
uncomfortable the questions, the more likely you are nearing the heart of the problem. Vision
prototyping is the perfect opportunity to ask tough questions about Al bias and ethics without attacking
these discussions head-on and making the whole team push back against this line of inquiry. After all,

you are just doing your job, building out the product vision!
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Here are some tips to help you facilitate your own vision prototype process.

Joobooguoogogd

Vision Prototyping Best Practices:
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guise of play may be the perfect vehicle for asking uncomfortable questions! You don’ thave to
be a real asshole about it—you can remain an artisan professional (4), but it helps if you are
willing to ask some pretty goofy questions. Use humor and fun, and gently play at tipping the
sacred cows. Give yourself and the team the permission to have a little fun. For example, my
breakthrough in the corrosion case above came when | asked, “ Just what the hell is the Al
supposed to predict in this case? The corrosion graph is so simple, a middle-schooler can predict
when the pipe will burst—it’ sasimple linear equation!” This willingness to play around a bit
in a nonconfrontational way and challenge the status quo got the discussion going in the right

direction, and the rest, as they say, is all patents and history.
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and Walk Through the Various Scenarios: In Chapter 16, “ Case Study: MUSE/Disciplined
Brainstorming,” | described the essential UX for Al brainstorming technique called
“ bookending,” inwhich you take a solution and draw it out as far as it would go, then put it
aside and do it again for a different solution. While the team did not hit upon the idea of
analyzing various scenarios right away, using simple drawings to quickly document various ideas
without getting stuck on one particular solution, | was able to guide them to a final solution
within an hour. This* document live and move on” skill is essential for leading a successful
vision prototyping session. (Review Chapter 19, “ RITE, The Cornerstone of Your Al

Research,” for more details on how to do this.)
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and Get Genuinely Curious: The core skills of political acumen and showing consideration and
respect are even more important than brainstorming skills. Be willing to lead the exploration in a
lighthearted, fun, casual way to avoid pissing people off with your uncomfortable probing
questions. Often the team is already at the tipping point—all you need is a light push in the right

direction. Remain humble, patient, caring, yet persistent.
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Realistic Constraints: The question “ Just what the hell is the Al supposed to predict?” exposed
what data was actually available and what was merely wishful thinking. While the accurate
thickness measurement was unavailable because the technology was not there, the precise rate of
change was there for us to use. Design is not art! Constraints are fuel; they are what makes the
design move forward. You do not need all the pieces to solve the problem; in fact, creativity often
kicks in hardest when the information is limited, and that is often exactly where UX shines. The
skill of the UXer lies in exposing constraints and thin-slicing the use case to focus the team on

delivering the greatest value for the customer using only the existing (or easily obtainable) assets.
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during brainstorming, it can be a useful technique to assume that your Al will be omnipotent out
of the gate and then figure out how to train it after you figure out the all-important question of

where value comes from. Questions such as“ What if you had the almighty Al? What would



you be able to do with it? How would you deliver value to the customer?” In the corrosion case
study earlier, it was this very question that yielded the idea of trying different scenarios with pipe
coatings and preprocessing and having Al predict what would happen with a particular manually

entered scenario while also suggesting the best course of action given the user’ s constraints.

6.000000000D00DO0OD0ODO0ODODO0ODO0OO0O0OODOODOODOODOn
gbooooooboduodoooooooooouooooooooooogo®
goodo” oot ododoooooot
O000000O0bOO0DOO0oO0ooDOooo0oooooobOobOobOOooOooDooooon
gbodoooooooodotuoooooooooouodoooooooon
godoooooouodo® oo ododooooood
O000000O0bOO0DOO0oO0ooDOooo0oooooobOobOobOOooOooDooooon
gbodoooooooodotdooooooooo® todooouooooon
godogoooououotd* ooooooooog” dodooooood
O0000oOOobOoovIbooOooooooDoooooooboboooooog
000000 0o000o0ooooooooooooooooOoOnAsk,“ What Would
Make it Valuable?” : This question is absolutely key for Al projects. Failing to ask that question
early and continue asking it at every opportunity is why many companies pursue “ shiny
pennies” while ignoring piles of gold within their easy reach. Ask, “ Why is this information
valuable?” Then ask it again and again. Then follow it up with, “ What would give us that
information?” In the earlier use case, accurately measuring the thickness of the pipe was
valuable for compliance. However, that information was not available, given the level of
technology of cheap sensors. So, by asking, “ What would make this solution valuable as is,
knowing only the precise rate of degradation, not the absolute accurate thickness?” 1 uncovered
that there is even more value in understanding how to decrease the rate of corrosion in order to
extend the life of the pipes. And if we understand that, then we can ask, “ OK, what could
accomplish this desirable decrease in the rate of corrosion?” The answer from SMEs would be
“ preprocessing and adding pipe coating.” From this level of problem definition, it is easy to
step up to a Ul that would display different scenarios for doing that. Likewise, from this problem

definition, it is also quite easy to see exactly where Al comes into play and adds value.
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000000 DO OO Follow the Data: Another powerful question for the later stages of the
vision prototype discussion is to focus on who would supply the data by asking questions like

“ Who has the data we need to train our model (Machine Learning)? How do we get it?”” Have
you heard the expression “ follow the money” ? Well, “ follow the data” is the same thing,
but for Al. The digital twin exercise we covered in Chapter 4, “ Digital Twin: Digital
Representation of the Physical Components of Your System,” s ideal for doing this type of

analysis with a group.
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Field: Field studies are critical to really understand all of the moving parts, artifacts, and
challenges different crews encounter while doing the installation, inspection, and workflows.

There is just no substitute for firsthand field research.
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As a UX person, your effectiveness is about the quality of your questions. In the words of
Winston Churchill, “ Never let a good crisis go to waste.” If the product development is stuck,
use this crisis as a leverage to bring together multiple perspectives through field research or invite
rival SMEs from different business units (BUs) to come together and bury the hatchet together
over some pizza, beers, and Al brainstorming discussion “ to help envision the future of the
company.” Leverage co-creation and participatory design with customers and vendors. Use
your favorite brainstorming techniques, like “ Six Hats” (5) or “ Jobs to Be Done” (6), if you

need to create more formal brainstorming exercises or provide more structure for the meeting.
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While the best practices are important, | would be remiss if 1 didn’ talso mention some critical

mistakes to avoid in your vision prototyping practice.
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Vision Prototyping Mistakes to Avoid:

1.000000000b0b0booooobbbooooobbbuoooooon
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Close: The vision prototype time horizon should be one to two yearsto “ never.” Anything
designed to be released in two to three sprints is a tactical prototype, and as such, it is subject to

different constraints.
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Bunch of Screens: Remember to leverage the use case! Build your vision prototype as a flow to
solve a specific problem and address the actual use case in question end to end; for example,
don’ tstop your flow too soon, but keep going to the final screen where the customer benefits
from your solution. (See our discussion on the importance of appropriate conclusion in Chapter

3,“ Storyboarding for Al Projects.” )
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I” ve tried presenting vision prototypes as everything from 11 x 17 handouts, posters,
interactive prototypes, and more. In my experience, the ideal delivery system for a vision

prototype is a one- to two-minute video with a voiceover that starts with a use case: “ As Plant



Supervisor, | really care about extending the life of my pipe assets and controlling the downtime
caused by safety issues [1 7 then continue your voiceover while you do a screen-by-screen
walk-through. End with an explicit recognition of the value the prototype delivers for this specific
use case: “ Now I understand which parts of my plant need to have the pipe coating applied, and
have the scenarios showing which coatings are ideal, so that | can deliver the optimal life and
safety for all the pipes in my plant. | can also create and maintain the operational plan to replace
all of the pipes at the same time and minimize downtime due to unforeseen safety issues and

compliance.” Bam! Take that, “ Attack of the Clones” !
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Lorem Ipsum: Content is vital and needs to be treated with the respect and attention it deserves.
Spell out the actual steps in the flow and make them as authentic as possible. This means numbers
have to add up, names have to be realistic and match industry standards, measurements have to
be reasonable, etc. (I tend to heavily leverage LLMs like ChatGPT and Claude to create
reasonable content for a vision prototype and check my content with the team to ensure

consistency and realism.)
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0000 Don” tWorry About Every Possible Corner Case: Go for the meat! Be sure to come
to the primary use case first and only then consider going beyond that. Having a complete list of

use cases covered is not the goal—the vision is! Most vision prototypes cover just 1— 2 use cases.
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Implementation: When it comes to building the MVP of your solution, don’ t delve too deep

too quickly. In the words of J. R. R. Tolkien, “ You fear to go into those mines. The dwarves



delved too greedily and too deep. You know what they awoke in the darkness of Khazad-dum [
shadow, and flame” (7). When building out your idea, you, too, should be afraid of delving too
deep. It is okay to dream as big as possible, but when it comes to building, consider the actual
cost of implementation and think well about how to lower it! Make the first pass of the MVP as
simple as possible, make sure customers use your new product, then upgrade your solution after

you’ re sure everything is working well.

oo odooooonooododooooooood
000000000 DOO0DOO0DoDooOooDOoooooooo  TBO0DODOOOoOoOonDGg
gbodoooooooodotuoooooooooouodoooooooon
godogooooouodotdooo oo ododoooooot
O000000bOO0DbO0ODOOooDOooooooooooosoooooooonD;baon
oodooosswoodoodooooooooooooooooooooooo
00000000000 Don" tGetToo Attached: Finally, don’ t get too attached to the
outcome. Your CEO might believe untrained Al can do brain surgery, or that Al can
continuously process terabytes of data in milliseconds, or that the moon is made of cheese, or as
many as six other impossible things before breakfast. There is nothing you are going to be able to
do in that case. In the Bhagavad Gita, Krishna says: “ Let your concern be with action alone, and
never with the fruits of action. Do not let the results of action be your motive, and do not be
attached to inaction” (8). Sometimes Sauron wins; you might just be unlucky enough to be a
part of one of those 85 percent of Al-driven projects that fail. Simply do your best to help your

team, learn, and move on.
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The strategic discussions of bias and ethics are closely tied to ideation, vision prototyping, and
patents. As a UX professional, you are in a unique position to help your organization unpack complex
and sensitive topics while also helping your company uncover new ideas and file Al-related patents. The
important thing is to keep the teams focused on the positive, creative endeavor, while you also use the

creative momentum to address the tough questions of Al ethics and bias.
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Consider the following famous Zen Buddhist koan: One student sees another smoking, and is
puzzled.® |thought the master said we could not meditate while we smoked?” The other shrewdly
replied: “ 1 asked the master if we can smoke while we meditated and he said certainly, yes.” It sall
about the primary focus! As long as you can maintain the focus on vision prototyping and creative
brainstorming and questions of Al ethics and bias just happen to come up, few people will object if those

important considerations also become part of your discussion.
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