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I Want TRIZ To Be Easy And Difficult

I was reading ‘The Dumbest Generation’ (Reference 1) the other month. It’s about
Generation Y. If the title suggests some kind of a sensationalist hatchet-job on the
Millennials, it actually betrays the presence of some really quite deep content. Of particular
note, it seemed to me, was the research showing that if students are over-cosseted – by
making assignments too easy, or having teacher’s step-in when things get tricky, or, worst,
allowing children to choose for themselves what subjects and topics they ‘want’ to learn –
we’re not helping them. Struggling with a difficult problem is important. The learning is in
the struggle.
If this turns out to be universally true, it tells us that a lot of the development trajectories
educators are taking are wrong. Designing stuff to be easy, in other words, isn’t
necessarily the right direction. The same applies for the development of tools and
methods. Which therefore also applies to TRIZ. Which in turn should perhaps sound
something of a warning bell to anyone operating in and around the subject, since the
majority of TRIZ ‘research’ in the past twenty years appears largely to have been focused
in the direction of making life simpler for the (novice) user.
Now, on some levels, there is nothing wrong with such a simplification strategy when
we’re dealing with a capability that is still relatively immature. Things get more complex
and then they get less complex. That’s how the world works. We have to go through the
complex stage in order to know how to simplify without compromising capability.
It’s the ‘without compromising capability’ aspect that’s often been the problem for TRIZ
developers. Especially in things like SIT (or its many variants USIT, ASIT, etc), where
simplification has very definitely compromised capability.
The Systematic Innovation response to the capability-complexity conflict, at least in recent
years since computer technology has sufficiently advanced, has been to subsume the
complexity into progressively more and more sophisticated search tools. PatentInspiration,
for example, (Reference 2) makes it possible for users to very rapidly find ‘the’ answer to
whatever technical problem they might be facing. The PanSensic ‘Contradiction Finder’
(Reference 3) does an equivalent upstream job of helping users to automatically find good
problems to solve. Combine the two things together, and we’re somewhere close to being
able to cut out the human in the middle: PanSensic will find and rank all the problems and
opportunities; PatentInspiration goes and finds all the solutions. Complexity managed;
learning curve for the user heading towards zero.
What The Dumbest Generation asks, however, is, ‘is this the right direction?’ Is TRIZ and
Systematic Innovation heading towards the wrong Ideal Final Result? Maybe there is a
place for TRIZ being difficult. Maybe it needs to be difficult. Maybe we have a contradiction
to solve: TRIZ needs to be simple and difficult…
Maybe something like the figure over the page.
(Maybe, too, the same conflict is present in any kind of tool or method?)
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BECAUSE
rapid progress,
allow focus on
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TRIZ should
be EASY
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AND

we only value
what we have
to work hard for

TRIZ should
be DIFFICULT

REQUIRES
Perhaps the most counter-intuitive aspect of the figure is figuring out why anyone would
want something to be difficult? What Dumbest Generation tells us is what I think we
instinctively know: it’s only when we’ve persevered through genuine struggle that we really
value something. Some things in life are just supposed to be difficult. Struggle begets
meaning. If it was easy it was meaningless.
This perhaps puts a different light on the trajectory of TRIZ (and other tools and methods).
By making things easy, we hold up the potential that prospective users de-value what that
thing is doing.
As ever in TRIZ-World, the key insight here is not about trying to find the right balance
between easy and difficult, it is to solve the contradiction. And perhaps best to do it at the
level of the physical contradiction itself…
…which swiftly takes us to the separation principles and the questions: where do we want
it to be easy? Where do we want it to be difficult? When do we want it to be easy? When
do we want it to be difficult? Under what conditions do we want it to be easy? Under what
conditions do we want it to be difficult?
Thinking through the possible answers to these questions, it seems that separation under
special or temporal parameters doesn’t make as much sense as separation based on
different conditions. If this is the case, the most likely solution strategies (based on the
latest version of the Business Matrix – Reference 4), are as follows:
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The potential value in working through the physical contradiction solution process this way
around – i.e. jump into the Inventive Principles before thinking about the possible
separation conditions – is that oftentimes the Inventive Principles can help us to formulate
our thinking about the conditional separation question. Seeing Inventive Principle 12,
‘Equi-Potentiality’ or ‘Reduce Tension’ offers up an immediate clue about using tension or
stress as a means of working out the conditions in which TRIZ needs to be easy or
difficult.
A significant piece of research on stress (something we find ourselves using fairly
frequently with clients) is the Kübler-Ross Grief Cycle. We find ourselves using this model
for the simple reason that when we’re thinking about ‘someone, somewhere solved your
problem’, the most productive places to go look are people with an extreme version of
your problem. Struggling with a difficult problem is nowhere near as traumatic as the loss
of a loved one, but the emotional journey for the latter has an awful lot to inform the
former. Whenever we get something wrong, we go through our own mini-Grief Cycle. We
don’t like being wrong. Part of the reason we don’t like being wrong is it means that our
predictive model of the future is wrong, and that is potentially dangerous. Admitting we’re
wrong about something is traumatic because the trauma helps us to get beyond our
current incorrect model and to find a better one.
Here’s the Grief Cycle in its most common five-stage form:

Maybe the Cycle offers up some thoughts on how the easy/difficult contradiction needs to
be managed:
Denial – when problem solvers are denying a need to do anything, there’s a need to offer
up a Mentor (Principle 24) to help light the way.
Frustration/Anger – when attempts to solve a problem are being frustrated, this is when
the process needs to be difficult. Frustration is the mother of innovation: it’s only when
we’re frustrated that we have a real incentive to change what and how we do things.
Ideally, looking at the list of recommended Inventive Principles, we would like to know
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when our frustration turns to anger (Principle 23): frustration is a useful emotion; anger
tends to means we’ve tipped over into a mind-state that is far less productive from a
solution generation process.
Depression: now we want TRIZ to be easy again. Here’s where ‘sense of progress’
becomes the dominant need. Again we need to know what emotions are being felt
(Principle 23) in best guide the problem solver towards a productive solution direction;
giving them something ‘easy’ to allow them to feel that all is well and that progress is being
made.
Bargaining: another time when things being difficult helps. Bargaining is about trying to
realise meaning. It’s the stage of the journey we’re going to look back on when it comes to
reliving the moments during which meaning was created.
Acceptance: in the context of problem-solving, the acceptance stage is the stage at which
the problem is largely ‘solved’ and the job to be done becomes about planning and moving
on. In which case it’s probably a good idea for things
There are probably a host of other conditional-separation strategies we could also make
use of to solve the easy/difficult contradiction (e.g. mapping the needs at the various
stages of the Hero’s Journey). It’s difficult to know the right model to use unless we know
the specific context of a given situation. The intention in this article is to keep matters as
universally generic as possible. Which means:





Our job as TRIZ (or other tool/method) developers is to help resolve the easy-anddifficult contradiction
Recognising that the contradiction is best separated depending on the prevailing
context and conditions
Finding an appropriate context model (Kubler-Ross, Hero’s Journey, Stage-Gate
process, etc - whatever the problem solving team is already familiar with)
Managing the easy-difficult shifts along that journey… informed using appropriate
feedback mechanisms along the way.

Difficult, right?
I think the idea is it’s (conditionally) supposed to be.
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Case Studies: Milk-Shake

I read the latest Clayton Christensen book, Competing Against Luck, last month. In the
fractured, fractious world of innovation, Christensen is one of the few ‘must-read’s. Even
though an awful lot of his output is a re-hash of old ideas, he at least tells the story well.
Competing Against Luck is an attempt to reclaim the ‘jobs to be done’ space. Stop selling
products, is Christensen’s sage advice, and start recognizing that your job as a provider is
to help your customers to get their own jobs done. Somewhat depressingly, the book
contains yet another re-telling of the milk-shake story. It’s a great story, I grant, but there
are limits. And telling the same story for over a decade now probably means the limit has
been hit for all but his biggest fans. My problem with the story, now I’m on my umpteenth
re-reading is that beyond the initial insight, it doesn’t deliver anything that’s actually useable. I can see that it offers up an initially counter-intuitive recognition and insight that the
humble milk-shake can be hired by customers for a number of reasons. But as far as I can
tell that insight has never been turned into an actual innovation by any of the fast-food
restaurants on the planet. And more importantly gaining the insight cost an awful lot of
Market Research budget that, from a TRIZ perspective, was utterly unnecessary. It felt like
time to re-tell the story to see how a) the key insight could have been revealed with zero
budget, and b) how the insight could and should have been translated into an actual
innovation.
First up, for those that might not know the Christensen ‘jobs-to-be-done’ version of the
story, here is a precis:
It starts with a fast-food restaurant chain that wanted to improve its milkshake sales. The
company started by segmenting its market both by product (milkshakes) and by
demographics (a marketer's profile of a typical milkshake drinker). Next, the marketing
department asked people who fit the demographic to list the characteristics of an ideal
milkshake (thick, thin, chunky, smooth, fruity, chocolate-y, etc.). The would-be customers
answered as honestly as they could, and the company responded to the feedback. But
alas, milkshake sales did not improve.
The company then enlisted the help of one of Christensen's fellow researchers, who
approached the situation by trying to deduce the "job" that customers were "hiring" a
milkshake to do. First, he spent a full day in one of the chain's restaurants, carefully
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documenting who was buying milkshakes, when they bought them, and whether they
drank them on the premises. He discovered that 40 percent of the milkshakes were
purchased first thing in the morning, by commuters who ordered them to go.
The next morning, he returned to the restaurant and interviewed customers who left with
milkshake in hand, asking them what job they had hired the milkshake to do. Christensen
details the findings in a recent teaching note, "Integrating Around the Job to be Done" (see
his website if you wish to read it.)
"Most of them, it turned out, bought [the milkshake] to do a similar job," he writes. "They
faced a long, boring commute and needed something to keep that extra hand busy and to
make the commute more interesting. They weren't yet hungry, but knew that they'd be
hungry by 10 a.m.; they wanted to consume something now that would stave off hunger
until noon. And they faced constraints: They were in a hurry, they were wearing work
clothes, and they had (at most) one free hand."
The milkshake was hired in lieu of a bagel or doughnut because it was relatively tidy and
appetite-quenching, and because trying to suck a thick liquid through a thin straw gave
customers something to do with their boring commute. Understanding the job to be done,
the company could then respond by creating a morning milkshake that was even thicker
(to last through a long commute) and more interesting (with chunks of fruit) than its
predecessor. The chain could also respond to a separate job that customers needed
milkshakes to do: serve as a special treat for young children—without making the parents
wait a half hour as the children tried to work the milkshake through a straw. In that case, a
different, thinner milkshake was in order.
End of story. No evidence that the fast food restaurant in question had any idea what to do
with the different-jobs ‘insight’.
Here’s what TRIZ/SI would have had us do. In our version, it would quite likely start with
an analysis of Ideal Final Results. Figure 1 illustrates the most comprehensive means of
connecting different stakeholder ‘ideals’ for the main attributes of a milk-shake:
ATTRIBUTE

CUSTOMER A IFR

CUSTOMER B IFR

PROVIDER IFR

Size

0 (storage)

X1-X2 (drink)

Standard

Cost

0

(Expensive)

C=0, Price = ∞

Flavour

∞

same (‘mine’)

Standard

0 (easy to drink)

high (no spill)

Standard

Temperature

(‘brain freeze’)

Ambient

(longest shelf-life)

Freshness

(direct from cow)

(sterilised)

(longest shelf-life)
(as it comes)

Viscosity

Calories

0

∞

Mouth-Feel

∞ (‘velvet’)

(texture)

Standard (as it comes)

Organic

100%

(‘nature +’)

(longest shelf-life)

Figure 1: (Partial) IFR Attribute Analysis For A Milkshake

The key with these kinds of analysis is to put yourself in the place of extreme customers.
No need to actually go and talk to them. No need, either, to think directly about the jobs
they are trying to get done. By forcing yourself to think about each different attribute and to
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think about extremes of that attribute it automatically forces you to think about the different
contexts each stakeholder might find themselves in. So, to take Christensen’s famous
viscosity example, the moment you force yourself to think about extremes of viscosity that
the customer might want you immediately realise there is a range. In other words there is
no such thing as ‘the’ ideal viscosity: sometimes the customer wants high and sometimes
they don’t. If we’re really then looking for extremes we might give ourselves permission to
contemplate that, at one end of the spectrum – when we’re trying to finish the shake as
quickly as possible for example – we don’t want any viscosity, and at the other, we want
the viscosity to be high enough that we don’t lose any shake if we accidently spill it.
Notice here that by forcing ourselves to think about extremes of attributes the ‘jobs to be
done’ of the various different stakeholders are automatically revealed: the customer is
trying to get the job of ‘not spilling in the car’ done; the restaurant is trying to get the ‘don’t
throw any away because it’s past its shelf-life’ job done. And so on. ‘Getting the job done’
is one of TRIZ’s pillars – ‘function’. It’s a vital consideration in any innovation story, and it
comes automatically once you allow yourself to ask the right (‘what does ideal look like?’)
questions.
Christensen et al get this. What they don’t get – tragically – is the contradiction part. There
are only two ways to innovate – add a new job or attribute, or solve a contradiction – but
by far and away the most reliable and common of the two options is the latter. 85+% of
innovations come from contradiction solving.
While Christensen’s expensive researcher interviewing morning and afternoon customers
might have successfully identified the fact that there were different jobs the customer was
trying to get done, they failed to see the real innovation opportunity. And that was that the
viscosity should be high AND low. There is a contradiction to be solved. Solve that, and
you’ve just made all of those different jobs the customer might be hiring the shake to do
become easier.
The reason there’s no ‘aha’ innovation moment at the end of the Christensen version of
the story is that while they might have revealed an interesting insight, they weren’t able to
offer any solution to the restaurant. Different customers have different jobs they’re trying to
get done, so what?
TRIZ/SI on the other hand, having revealed an interesting contradiction, would have
suggested the innovator to draw something like this:
BECAUSE
no spill,
longer drink
time

enjoyable
beverage
experience

AND

swift drink

high
viscosity

AND

low
viscosity

REQUIRES
Figure 2: Contradiction Map For Milkshake Viscosity Contradiction
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And then, having drawn this picture, the next swift step would involve exploring how others
might have already solved the problem. Inventive Principles 3, 10 and 15 for example. Any
of which ought to swiftly point us in the direction of several others – already within the food
and beverage sector to boot – that have already found very simple ways to alter the
viscosity of the thing they’re trying to dispense. Altering the ratio of frozen and fluid
constituents, for example, or, perhaps the simplest to adopt in the fast-food restaurant, a
simple variable on the nozzle of the milkshake dispenser that affects the viscosity at the
point of dispensing – as can be seen on certain draft beer pumps (check out patent WO
2007084258 for example). Or a combination of the two.

Figure 3: Variable Throttle Beer Tap

Solve one contradiction and there’s always another one, of course. Maybe asking the
customer ‘how thick’ they want their shake is too complicated? In which case, from the
TRIZ/SI perspective, we simply go around the Contradiction solving loop one more time.
Maybe by creating a simple low-high or 1-5 viscosity scale for customers? Or by letting
customers dispense their own? Let them decide for themselves what job they’re trying to
get done.
Solve one contradiction and make a good solution; solve the second contradiction and
make it great. Maybe that’sr the real ‘job to be done’?
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Not So Funny – See No Evil, Hear No Evil, Speak No Evil

Here’s one for the frustrated workshop facilitator. Japanese researchers have invented the
ultimate conversation killer and instrument of control - a machine that can shut someone
up at will. Kazutaka Kurihara and Koji Tsukada have built a gun they call the 'Speech
Jammer', which could be ideal for an unruly classroom.
It forces individuals into 'vocal submission', they say, and is accurate when fired from up to
30 metres away. When it is shot at someone speaking it keeps them quiet almost instantly
using a technique that stresses humans into silence by freezing their brain. The gun works
by picking up speech with a microphone and after 0.2 seconds it fires the same noise back
to the person who said it.
The technique, called 'Delayed Auditory Feedback', is according to psychologists almost
certain to interrupt your speech, make someone stutter and then render them totally silent.
It is based on the theory that when we speak our brains need to hear what comes out of
our mouths but it is unsettling and debilitating to hear it twice.
It made us wonder if there are any other workshop-assisting technologies out there. Turns
out quite a few…
If silencing is too big a step, how about simply influencing the content?
USP # 6,487,531 (November 26, 2002)
Signal Injection Coupling into the Human Vocal Tract…
Tosaya, Carol
Abstract — A means and method are provided for enhancing or replacing the natural excitation of
the human vocal tract by artificial excitation means, wherein the artificially created acoustics
present additional spectral, temporal, or phase data useful for (1) enhancing the machine
recognition robustness of audible speech or (2) enabling more robust machine-recognition of
relatively inaudible mouthed or whispered speech. The artificial excitation (a) may be arranged to
be audible or inaudible, (b) may be designed to be non-interfering with another user’s similar
means, (c) may be used in one or both of a vocal content-enhancement mode or a complimentary
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vocal tract-probing mode, and/or (d) may be used for the recognition of audible or inaudible
continuous speech or isolated spoken commands.

Or how about getting back to first principles…
USP # 6,488,617 (December 3, 2002)
Method and Device for Producing a Desired Brain State
Katz, Bruce
Abstract — A method and device for the production of a desired brain state in an individual contain
means for monitoring and analyzing the brain state while a set of one or more magnets produce
fields that alter this state. A computational system alters various parameters of the magnetic fields
in order to close the gap between the actual and desired brain state. This feedback process
operates continuously until the gap is minimized and/or removed.

Distance learning opportunity?
USP # 6,506,148 (January 14, 2003)
Nervous System Manipulation by EM Fields from Monitors
Loos, Hendricus
Abstract —Physiological effects have been observed in a human subject in response to stimulation
of the skin with weak electromagnetic fields that are pulsed with certain frequencies near 1/2 Hz or
2.4 Hz, such as to excite a sensory resonance. Many computer monitors and TV tubes, when
displaying pulsed images, emit pulsed electromagnetic fields of sufficient amplitudes to cause
such excitation. It is therefore possible to manipulate the nervous system of a subject by pulsing
images displayed on a nearby computer monitor or TV set. For the latter, the image pulsing may
be imbedded in the program material, or it may be overlaid by modulating a video stream, either as
an RF signal or as a video signal. The image displayed on a computer monitor may be pulsed
effectively by a simple computer program. For certain monitors, pulsed electromagnetic fields
capable of exciting sensory resonances in nearby subjects may be generated even as the
displayed images are pulsed with subliminal intensity.

Ahem. Crude, but…
USP # 6,258,022 (July 10,2001)
Behavior Modification
Rose, John
Abstract — Behavior modification of a human subject takes place under hypnosis, when the
subject is in a relaxed state. A machine plays back a video or audio recording, during which the
subject is instructed to activate a device to create a perceptible stimulation which is linked, through
the hypnosis, with a visualization of enhanced or improved performance. After the hypnosis, the
user can reactivate the device at will, whenever the improved performance, such as an improved
sporting performance, is desired. This will again create the perceptible stimulation and thus induce
the required visualization.

Like.
USP # 6,135,944 (October 24, 2000)
Method of Inducing Harmonious States of Being
Bowman, Gerard D., et al.
Abstract — A method of inducing harmonious states of being using vibrational stimuli, preferably
sound, comprised of a multitude of frequencies expressing a specific pattern of relationship. Two
base signals are modulated by a set of ratios to generate a plurality of harmonics. The harmonics
are combined to form a “fractal” arrangement

Hey, I think we’ve seen this guy before…
USP # 6,091,994 (July 18, 2000)
Pulsative Manipulation of Nervous Systems
Loos, Hendricus
Abstract — Method and apparatus for manipulating the nervous system by imparting subliminal
pulsative cooling to the subject’s skin at a frequency that is suitable for the excitation of a sensory
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resonance. At present, two major sensory resonances are known, with frequencies near 1/2 Hz
and 2.4 Hz. The 1/2 Hz sensory resonance causes relaxation, sleepiness, ptosis of the eyelids, a
tonic smile, a “knot” in the stomach, or sexual excitement, depending on the precise frequency
used. The 2.4 Hz resonance causes the slowing of certain cortical activities, and is characterized
by a large increase of the time needed to silently count backward from 100 to 60, with the eyes
closed. The invention can be used by the general public for inducing relaxation, sleep, or sexual
excitement, and clinically for the control and perhaps a treatment of tremors, seizures, and
autonomic system disorders such as panic attacks. Embodiments shown are a pulsed fan to
impart subliminal cooling pulses to the subject’s skin, and a silent device which induces
periodically varying flow past the subject’s skin, the flow being induced by pulsative rising warm air
plumes that are caused by a thin resistive wire which is periodically heated by electric current
pulses.


USP # 5,954,630 (September 21, 1999)
FM Theta-Inducing Audible Sound…
Masaki, Kazumi, et al.
Abstract — An audible sound of modulated wave where a very low-frequency wave of about 20
hertz or lower is superposed on an audio low-frequency wave effectively stimulates Fm theta in
human brain waves to improve attention and concentration during mental tasks when auditorily
administered. The audible sound is also effective in stimulation of human alpha wave when the
very low-frequency wave lies within the range of about 2-10 hertz. Such audible sound is artificially
obtainable by generating an electric signal which contains such a modulated wave, and
transducing it into audible sound wave.

What goes up, must come down…
USP # 5,954,629 (September 21, 1999)
Brain Wave Inducing System
Yanagidaira, Masatoshi, et al.
Abstract — Sensors are provided for detecting brain waves of a user, and a band-pass filter is
provided for extracting a particular brain waves including an .alpha. wave included in a detected
brain wave. The band-pass filter comprises a first band-pass filter having a narrow pass band, and
a second band-pass filter having a wide pass band. One of the first and second band-pass filters is
selected, and a stimulation signal is produced in dependency on an .alpha. wave extracted by a
selected band-pass filter. In accordance with the stimulation signal, a stimulation light is emitted to
the user in order to induce the user to relax or sleeping state.

No, this one…
USP # 5,784,124 (July 21, 1998)
Supraliminal Method of Education…
D’Alitalia, Joseph A., et al.
Abstract — A method of behavior modification involves having a patient view supraliminal video
messages superimposed upon an underlying video presentation. The video messages incorporate
messages wherein at least some of the messages link a desired modified behavior to positive
feelings of the patient. A supraliminal message generator and superimposer iteratively selects
individual messages for display from the sequence of messages, decompressing the messages as
required, and places the selected messages in a buffer memory of a video generation device. A
processor of the supraliminal message generator and superimposer then fades the selected
message from an invisible level to a visible level on the video display, and then fades the selected
message from the visible level back to the invisible level.

Someone, somewhere solved your problem. Indeed.
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Patent of the Month – High Brightness White Lighting

Patent of the month this month is US9,574,728 granted to a trio of inventors at the
University of California on the 21st of January. There were a lot of Level 4 inventions
granted this month. I’m not sure the UCal solution counts as one of them, but on the other
hand, the disclosure is certainly a lot easier to make sense of. And the solution is – we
think – a lovely example of Principle 2 in action. ‘Best of the month’, in other words can
mean a bunch of things over and above the level of step-change achieved. That said,
US9,574,728 is still a high-Level 3.
First up, let’s hear what the inventors have to say about the problem to me solved:
Large area venues such as sports arenas, auditoriums, and parking lots require a lighting system
with high brightness, high luminous efficacy, and quality white light in terms of color rendition and
color temperature. The lighting system should additionally have the qualities of energy efficiency,
simple and flexible operation and control, easy and low-cost maintenance, and environmental
sustainability.
Most current high-brightness lighting systems use high intensity discharge (HID) lamps, which are
usually metal halide or high pressure sodium vapor lamps. These HID lamps are widely used for
this application due to their high luminous efficacy compared to fluorescent or incandescent lamps
and longer operating lifetimes. A typical metal halide lamp has a luminous efficacy of 65 lm/W to
115 lm/W with a lifetime of 10,000 hours to 20,000 hours. The quality of the white light produced is
also suitable for large venue applications with a color rendering index (CRI) of 65 to 90 and a
correlated color temperature (CCT) of 3000 K to 20,000 K. The HID light fixtures are typically
mounted at a distance above the venue and the output light is directed to illuminate the area
below.
The use of HID lamps for high-brightness lighting applications currently poses a number of
disadvantages. For one, the warm up time for the lamps to reach full brightness can take
anywhere from 1 minute to 15 minutes. Additionally, if the lights are turned off, it can take up to 10
minutes before they can be turned on again. This cycling of restarting the lighting before they have
sufficiently cooled is also a source of wear and leads to quicker degradation and shorter lifetimes.
For this reason, large venue lighting is rarely turned off if the lights need only to be off for a short
amount of time. In this case, shutters are used to block the light, instead of turning the lights off.
This is not an energy efficient means of operation since electricity is still being used by the lights.
The same situation occurs if only a section of lights is to remain on during an event. This operation
technique therefore also introduces a shutter into the lighting system, which must also be
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maintained and may require a motor for operation. The final disadvantage of HID lamps for large
venue lighting concerns the maintenance. Replacement of lights requires manual replacement,
and since the lamps are usually mounted at a height above the venue, this can be a dangerous
task.
With the advent of light emitting diode (LED) technologies, such as laser diodes, new large venue
lighting systems are being designed. These include the use of LEDs combined with a phosphor
material to produce white light. LED-based lamps offer similar benefits as HID lamps in terms of
luminous efficacies, color rendition, and color temperature. LED-based lamps also have the
advantage of longer lifetimes up to 50,000 hours, relatively instant turn-on times achieving full
brightness in less than a microsecond, the ability to be turned off and on quickly, and
environmental sustainability. An important advantage is therefore that different sections of lights
can be flexibly turned on and off at will, eliminating the need for shutters and saving energy. The
maintenance problems still exist with LED-based stadium lighting as with HID lamps, such that
replacement requires individual bulbs to be changed manually.
There is therefore a need for large venue lighting that includes all of the benefits of prior systems
including high-brightness, high efficiency, high luminous efficacy, long lifetimes, quick turn-on
times, suitable color properties, and environmental sustainability with the added advantage of easy
maintenance. Such a system would allow for smart and flexible control over the lighting, ease of
maintenance, and savings in operating and maintenance costs. The present invention satisfies this
need.

Here’s what the cluster of interconnected contradictions looks like when mapped on to the
Contradiction Matrix:

And here’s the UCal solution:
To overcome the limitations in the prior art described above, the present invention discloses a
high-power, high-brightness lighting system for large venue lighting, comprising a laser diode as
the excitation source and one or more phosphor materials placed at a remote distance (Principle
2) from the laser diode source… The laser diode may be placed at ground level of a large venue to
allow for easy maintenance and changing of the laser diode. Waveguiding materials, for example,
optical fibers (Principle 28), may then be used to carry the laser light to the phosphor materials.

Simple when you know how.
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Best of the Month – Seeing What Others Don’t

Nothing much to write home about in the haul of 2017 innovation books so far, and hence
we find ourselves heading back to 2013 for our reading pick this month. Gary Klein’s book,
‘Seeing What Others Don’t’ is yet another in our long-running series of books that are
good-but-would-be-so-much-better-if-the-author-knew-TRIZ series. The starting premise
for the project was an attempt to reverse engineer insight. Klein collected 120 such cases
and then proceeded to reverse engineer them. Already, from the TRIZ perspective, alarm
bells should be starting to sound. 120? Is that even statistically significant? ‘Barely’ is the
answer when we hear that Klein sees fit to break the 120 cases into five different types of
insight. That said, the case studies, especially the lesser known ones, make for some
interesting reading and hold open the prospect for several new TRIZ stories and/or
workshop exercises.
My first big takeaway, however, is Klein’s take on the usual corporate fight between
operational excellence (or ‘efficiency engine’ as we tend to label it) and innovation. Here’s
his basic model:
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What the model does that the usual ‘innovation versus optimization’ debate usually fails to
do is make clear the parallel nature of the two activities: Enterprises need to improve
performance; sometimes these performance improvements will come from reduction of
errors and uncertainty (the ‘efficiency engine’ stuff), and some will come from ‘insight’.
Insight being the spark for step-change innovation activity.
Unlike ‘innovation’, ‘insight’ is probably still seen as a good word inside most
organisations. Probably because we understand ‘insight’ as a word even less than we
understand ‘innovation’. And on this front, I don’t think Klein adds much to the state of the
art. Indeed, when he makes an attempt to reduce his five initial types of insight (the five
‘C’s in the above figure) to three more sensible ones, its nevertheless still clear that he
doesn’t know whether insight is about those moments where we suddenly work out what
the problem we should have been solving is, whether it’s the ‘Eureka’ moment when we
realise what the solution is, or a hybrid of both. There’s probably a case to be made for all
three. But probably not for the final ‘Three Path Model’ Klein builds much of his eventual
thesis around. The Three Path Model reduces the five ‘C’s down to three:

Contradiction, Connection and Creative Desperation. The first one we, over here in TRIZland probably like. This is the ‘aha, I now see what the real problem is’ version of insight.
This tends to be the interpretation used by Marketing folks. Especially in the world of
‘Insight-Lead Innovation’. As we’ve been saying for some time now, when we see ‘insight’
as a revealed understanding of ‘the problem’, ‘contradiction is insight’.
The second ‘C’ is ‘Connection. This is the solution side of Klein’s insight definition. It’s the
moment we make the connection between our problem and ‘a’ solution that no-one has
connected to the problem before. It’s again pretty much classic ‘someone-somewherealready-solved-your-problem’ TRIZ.
And that leaves the ‘Creative Desperation’ ‘C’. This one is more problematic I think. It
arises, from Klein’s tiny portfolio of case study exemplars at least, from situations where
the insight comes following a creative impasse. Napoleon at Toulon for example: the odds
were overwhelming, so how on earth was victory possible? Everyone is stuck, until
Napoleon realizes the French are trying to solve the wrong problem. I can see where Klein
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is coming from when he makes ‘Creative Desperation’ as a separate insight category, but
ultimately, I think he’s over-complicated the reality. Creative Desperation is merely a
subset of the Contradiction story. Except, instead of the ‘right-versus-right’ form of
Contradiction, Creative Desperation is all about ‘right-versus-wrong’ contradictions. Or, put
another way, one or more of our assumptions about a situation turns out to be incorrect,
and the ‘insight’ occurs the moment we realize it.
Which, when we put the whole story together, means that we can end up with a much
simpler and clearer understanding of insight:
Problem Definition

Divergent Convergent

‘Situations’

The ‘Right’
Situation

INSIGHT

Solution Generation

Divergent Convergent

Solutions

The ‘Best’
Solution

INSIGHT

Insight is the momentary realization that comes at the end of a divergent-convergent piece
of thinking, in which we either realize we have now understood the ‘right’ situation and/or
we have revealed ‘the’ solution. The divergent-convergent process may happen near
instantaneously, or following a protracted period of conscious or subconscious incubation.
I think that’s my insight. I don’t think I would have had it without reading ‘Seeing What
Others Don’t’. And, if for no other reason than the relative rarity of insight, that’s ultimately
why Gary Klein’s book is our Best Of The Month. It’s a long way from perfect, but because
it conflicted with the TRIZ view of the world, it helped realize a better model. And not many
management text books in these bleak and barren post-truth days can make such a claim.
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Wow In Music – What A Fool Believes

For my money, "What A Fool Believes" is one of the greatest songs ever written. The most
well-known version was recorded by the Doobie Brothers in 1978, although I've always
considered it a Michael McDonald solo song, because it was McDonald that really shaped
the Doobie Brothers sound of that era. Michael McDonald is the most soulful white guy on
the face of the planet, bar none. "What A Fool Believes" is one of the best examples of his
talents. It's that scratchy, I-Can't-Believe-He's-A-Cracker voice with that unbelievable
falsetto, combined with unbelievable chord structure. Plus, the harmonies on the chorus,
with that funky syncopated drumbeat and the handclaps....
No one was more surprised than Michael McDonald when the song he wrote for the
Doobie Brothers, “What a Fool Believes,” earned Grammys for Record of the Year and
Song of the Year, as well as Best Arrangement Accompanying Vocalists at the 1980
awards ceremony. The album it was on, Minute By Minute, also took Best Pop Vocal
Performance by a Duo, Group or Chorus, even though, McDonald recalls, the record
executives had predicted the opposite.
The famous quote at one of the production meetings was, ‘This is the end of these guys.
This is over.’ We weren't so sure it wasn't true ourselves,” McDonald admits. “We felt like
we weren't sure what we had done. We dove in head first and made the record.”
The song had been brewing for a couple of years. In fact, during the recording of the
Doobies' previous album, Livin' on the Fault Line, McDonald would play the riff for
producer Ted Templeman and he would always say, “You gotta finish that song. That's a
hit.” McDonald was forever replying, “Yeah, yeah, I will, I will,” but it eluded him, until the
day Kenny Loggins drove down to North Hollywood from his home in Santa Barbara to
write with McDonald for the very first time. Upon his arrival, he heard McDonald noodling
around on the piano, playing that riff.
“I answered the door and he said, ‘Whatever that was you were playing, can you
remember it?’ I said, ‘Sure, it's something I've been messing around with,’ and he said,
‘That's the one I want to write,” McDonald recalls. “We wrote a bridge to the song and I
think the next day over the phone, we wrote the chorus. It was just one of those ‘right time,
right place, right people’ things.”
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Recording the song, however, did not flow as easily. In fact, McDonald says that the two
weeks spent at Amigo Studios in North Hollywood cutting the entire album was fairly
tortuous.”
“We would work until three or four in the morning and either sleep on the floor in the studio
or go home and be back by 10,” McDonald recalls. “Those were the crazy days of
recording — it's all you did and all you thought about, and we were immersed in the thing.”
The recording of “What a Fool Believes,” in particular, was brutal, McDonald emphasizes.
“We cut so many versions of it. It was just a funny song to learn to play. We'd have a good
verse section in one take and then the chorus would fall apart. We had big boxes of 2-inch
tape piled to the ceiling on just that one tune. We had gone through God knows how many
rolls of tape trying to get that song. We just didn't feel that we were capturing the groove. I
believe Ted Templeman played drums on that track.”
Templeman confirmed that fact in Fred Bronson's The Billboard Book of Number One Hits:
“We tried to cut it over and over and over, and we couldn't get it to where it felt right. We
must have cut that thing for five or six days straight. I finally — just to get the feeling right
— ended up playing drums on it myself along with [regular Doobies drummer] Keith
Knudsen. I just wanted a sort of floppy feel and if you listen to it, it's really kind of a
(Principle 16) floppy record. It flops around, the drums aren't perfect, nothing's perfect on
it. You know, a Rolling Stones record may not be perfect, but it's got a feel to it.”
Little Feat keyboardist Billy Payne and McDonald spent a day working on the synthesizers
for the track. “He played some and programmed some for me, and we started building
parts on the track, which brought the thing to life a little bit,” McDonald says. “The opening
riff was an acoustic piano [a 7-foot Steinway] accompanied by an Oberheim 8-voice
analog synthesizer. I still own the Oberheim I used on the session.
“We tried a lot of different wacky overdubs on that track, like at one point, we were
stomping on a piece of plywood on the floor to re-create that kind of Four Seasons '60s
pop thing, like on ‘Sherry’ and ‘Walk Like a Man,’ and some of the Beach Boys' tracks,” he
continues. “We were trying anything. We felt the track had a certain pop sensibility that
was kind of retro in a way, and that always seemed to be where our heads were.
Whenever we cut a track, we were constantly comparing it to stuff that was done years
ago, either production value-wise or song-wise.”
Despite the many takes, McDonald says that Templeman truly knew what he was after.
“As we were playing it, we were getting increasingly more frustrated, as you can imagine,
snapping at each other. There were some pretty famous comments after each take toward
the end,” he says with a laugh. “There were too many expletives to say them in print, but it
was like, ‘I hate this blankety blankety blank song.’ We finally got so frustrated, we just
quit. Ted said, ‘Don't fret, I know we've got a take here. I know which one it is.’ I'm looking
at boxes of tape, literally, piled to the ceiling, and he says, ‘Take number one on box three,
and then from the bridge out, on take number one, box 12.’ I said, ‘Come on, Ted!’ And he
said, ‘I'm telling you, I've kept track of it the whole day.’ So we pulled out those two boxes
of 2-inch tape, and right then and there, they cut it and spliced it together. That was the
take of ‘What a Fool Believes’ that you hear on the radio.”
By the time the mixing process began, McDonald was exhausted. “I only lived a couple of
blocks from the studio, but when Ted called me to come to hear the mix, I said, ‘Ah, I
couldn't listen to it and be objective at this point. If you think it's good, it's fine with me.’”
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Thankfully, Templeman had faith in the song and its recording. “When I hear [McDonald]
singing those high parts, it just kills me,” he said in an interview years ago. “It just sounded
like a hit. It was pretty obvious.”
It may have been obvious, if only to Templeman. McDonald got a different reaction when
he played it for his friend and group publicist at the time, David Gest (recently famous as
Liza Minelli's husband). “We were sitting in the May Company parking lot on Laurel
Canyon and I had rough mixes of the album. He said, ‘Put it on, I want to hear it.’ I said, ‘I
don't know.’ He said, ‘I'll tell you the truth.’ I knew he'd be honest with me. I played the
whole record and I said, ‘Well, what do you think?’ And he said, ‘I think it's a piece of shit.’
I said, ‘Yeah, I'm not sure I don't agree with you.’”
Gest and any of the nay-sayers were probably comparing the songs on Minute By Minute
to the disco sound du jour that dominated the airwaves. The day when “What a Fool
Believes” hit Number One — April 14, 1979 — it was completely different (Principle 37)
from the Number Two song, the disco classic “I Will Survive,” and the Number Three tune,
Ami Stewart's disco treatment of “Knock on Wood” — proof that an R&B-infused pop
record could still be appreciated.
Nonetheless, it can't be denied that “What a Fool Believes” and the attention the group
received at the 1980 Grammys catapulted the band to another level. A level that, within a
few seconds of hearing the song even today, close to 40 years later, you still can’t help but
be attracted to it. Here’s why.
Take a look at this screenshot of the sheet music. It shows the transition from key of D♭
(five flats) into E (four sharps), plus tons of naturals in order to properly transition. At first
blush, the bass part doesn't seem to be too difficult - but it's the syncopation between that
part and the treble that really makes it a challenge. And what makes us keep coming back
to hear it again. And again.
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Investments – Green Cake

Two female engineers from the Gaza Strip have invented a new alternative to concrete
made from coal ash which they hope could be a solution to the area’s materials shortage.
‘Green Cake’, though it looks like ordinary concrete, is ‘green’ because it is
environmentally friendly in re-using coal ash, and dubbed ‘cake’ because it is much lighter
than concrete. It is also 25 per cent cheaper than normal concrete blocks.
The substance is the invention of Majd Mashhrawi and Rawan Abdullatif, both in their
twenties and graduates of the civil engineering programme at Gaza Islamic University.
The blockade on Gaza has been in place since Hamas took over the area in 2006, making
it difficult for Palestinians to import cement mixture and other necessary building materials
because of Israeli fears they could have a ‘dual use’ in creating tunnels used by militants.
The July 2014 war, which the UN estimates destroyed 17,000 homes, exacerbated the
situation. The duo began exploring alternatives to concrete in 2015, with the goal of finding
a locally sourced alternative to cement. After extensive testing on different mixtures of
aggregates, sand, and ash to check for the ability to withstand weight, gravity, fire, rain
they settled on the product that became known as Green Cake.
The project got off the ground with a grant from the university, and by August 2016 Ms
Mashhrawi and Ms Abdullatif had been commissioned by their first client.
While there is no real alternative to cement that is as strong, and it is not yet known
whether Green Cake will be prove to be durable over the course of several years, it has
still been hailed as an innovative measure to tackle Gaza’s unique construction
challenges. Ms Mashhrawi said she hopes the company will gain enough momentum to
allow her to open a factory and create jobs as well as lessen Gaza’s dependence on
outside construction materials. “Green Cake is good as long as we care about the process
of constantly improving it,” she told local journalists. “We are still in the early days but I am
hopeful."
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Generational Cycles – Nomad Tells

Generation X Nomads. The ‘don’t define me’ generation. And yet. Strangely, they’re one
of the easiest generation cohorts to spot. Like every bad poker player, they have a number
of ‘tells’. Next time you’re out and about, see how many of the following you can spot. The
more you find, the less likely the possessor is to want to be pigeon-holed. Sort of.
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Men first.
Score a point for each of the following:
 Slightly ‘not-right’ facial hair (one point each for – oddly-shaped sideburns, goatee
beard, Fu Manchu moustache, lone tuft below lip, lone tuft on chin tip. Score an
extra point if said features are surrounded by 2-3 days of growth of remainder of
facial hair. Add a bonus point if feature facial hair is or contains grey.)
 Dr Martens footwear. Bonus point for yellow stitched models.
 Thumb ring. Bonus point for non-silver/gold colour.
 Non-jewellery bangle. Or two. On the same wrist. Lose a point for three or more.
 Subtle, occasionally visible tattoo. No points if there is a second visible tattoo.
 Band t-shirt. Bonus point if said band has sold fewer than 10,000 records.
And Nomad women:
Again, score a point for each of the following:
 Thumb ring.
 Second ear-piercing (bonus point if it is more than an inch away from the first earpiercing).
 Subtle (smallest possible) nose-stud.
 Occasionally visible tattoo. One point for ankle, shoulder, back-of-neck. Two points
for lower portion of finger or space around base of thumb. Minus a point for each
visible tattoo after the second one.
 Absence or almost-absence of make-up in situations where make-up forms the
‘norm’.
 One fingernail painted differently from the others.
 Colour-clash accessories.
 Colour-clash between coat and indoor-wear.
 Oddly patterned tights or leggings (fleetingly visible)
 Clothing asymmetry
If you see a person scoring ten or more points, you are allowed to approach them and give
them a hug. They won’t admit it at first, but trust me, they need it.
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Biology – Buff-Tip Moth (Phalera bucephala)

The Buff-tip is a medium-sized moth that is on the wing at night from June to July. In
Western Europe, it is quite a common moth in parks and gardens, as well as woodland
edges, scrub and hedgerows. As with all moths, they are subject to predation. Which
means there is a contradiction to be solved. How to remain safe when you’re a moth and
are easy to spot. A problem something like this:

As can be seen in the photo, adult Buff-tips hold their wings against the body and look
remarkably similar to twigs. Especially birch twigs, birch being the caterpillar’s lunch of
choice. The adult moths are mainly silvery-grey in colour, with a square-cut, buffy head,
and a buff patch at the end of the wings which gives them their name.
Camouflage (Principle 26) is a pretty common solution to the safety-versus-detectability
conflict. The buff-tip moth, takes the solution a couple of steps further than most
camouflage solutions in the natural world, not least of which being some cunning
(Principle 3) colour gradation, and a lovely (Principle 17) optical illusion effect that makes
the ‘twig’ look like it has a 45degree faceted face. Just like a broken twig would have.
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Short Thort

Halfway through any work, one is often tempted to go off on a tangent.
Once you have yielded, you will be tempted to yield again and again...
Finally, you would only produce something hybrid.
Barbara Hepworth

Great art is the expression of a solution of the conflict
between the demands of the world without and that within.
Edith Hamilton

News
USA
Darrell is back in Minneapolis for Part 2 of the SI Certification workshops during the week
18-21 April. Several client requests mean that he will also be over for the preceding week.
There are still one or two days free if anyone can make use of them.
Sweden
Following SI involvement in a Smart City 2035 project in Helsingborg, it looks like we will
be back in town in early May for a wider conference-form workshop to disseminate the key
findings from the study. 3 May is the most likely date, if you’re planning to be somewhere
in the vicinity. More details on the website shortly.
Austrian TRIZ Kongress
We will be keynoting at this year’s biggest innovation event, talking about real-world case
studies with an emphasis on complex systems impact on the use of TRIZ. Still a way
away, but 16 November is the date to block out in your diary and Villach is the place you
need to navigate to…
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DTU
…and if you want to join the tour, we will be heading straight from the conference to teach
on the Executive MBA programme at the Danish Technical University on 17 and 18
November. November in Copenhagen, what could be finer?
Buckingham Foundations Short Course
In preparation for the formal launch of the new Innovation MSc at the University of
Buckingham, we will be participating in a number of short courses. One will be SI Level 1
and 2 Certification. The precise date hasn’t been fixed yet, but will likely be in June or
early July. The session that has been fixed is a Lean Enterprise Foundations, ‘Stability &
Disruption’ short course that will take place during the week 8-12 May. More details from
the University’s Lean Enterprise website.
New Projects
This month’s new projects from around the Network:
Automotive – Innovation Strategy Workshop
Pharma – Evolution Potential & IP bulletproofing Study & Workshop
Retail – PanSensic Customer Insight Study
Healthcare – Process Breakthrough Project
Hospitality – TrenDNA Future Scenarios Project
Automotive – SI Certification Workshops
Education – Strategy Workshop
FMCG – PanSensic Study
Consumer Electronics – PanSensic Product Launch Feedback Study
Aerospace – SI Workshops
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