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Computer-Aided Innovation:  
Challenges & Contradictions 

 
 

 
We were fortunate enough to be invited to give a keynote address at the IFIP Computer-Aided 
Innovation conference held in Harbin, China last month (see conference review elsewhere in this 
issue of the e-zine). One of the best things about giving a keynote is that you don’t have to go 
through the hassles of actually writing a paper. Instead comes the somewhat easier task of putting 
together a couple of dozen slides and hoping for the best. Except, in this case, it felt like there 
were a few points that merited a more detailed discussion than a mere 30 minute presentation 
could hope to convey. Here, then, is the ‘real’ version of what we were at Harbin to talk about… 

 
 
Thanks in no small part to the effects of a semi-conductor industry driven by Moore’s Law, 
the world is not too far away from a time when the computational capabilities of computers 
will become greater than those of the human brain – Figure 1. 
   

 
Figure 1: Rising Computational Capability 

 

Important in that last sentence is the recognition that ‘computational capability’ is not the 
same thing as ‘intelligence’. Some will argue – probably too vehemently than objectivity 
might demand – that computers will never become more intelligent than humans. Whether 
they will or not depends, firstly, on how we define ‘intelligence’, and rather more 
importantly, second, whether computers are able to handle what are probably the last two 
pieces in the jigsaw: one the ability to handle emotion; the other the ability to make 
creative leaps. It is the latter of these two that forms what we believe in our research to be 
the key challenge of the computer-aided innovation story. 
 

In theory, thanks to TRIZ and the subsequent Systematic Innovation research, it appears 
clear that three million data-points worth of human creativity distils down to just a small 
number of different patterns. If we believe this to be true, then suddenly the prospect of a 
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computer suitably armed with said patterns making useful creative leaps starts to feel 
eminently do-able. This is certainly our belief. And our initial experiments seem to bear out 
the promise. There are, however, three major clusters of problem that need to be resolved 
before any sensible claim that a computer ‘can invent (useful solutions)’ can be made. 
Figure 2 maps these three – overlapping – clusters: 
 

EMOTIONAL

COMMERCIAL

TECHNICAL

 
 

Figure 2: CAI Challenge Clusters 

 
We will examine each of the three separately, then seek to make one or two overall 
conclusions concerning the extent of the problems and the likelihood that they are 
solvable. We will start with the commercial world: 
 
Commercial Problems 
Our definition of ‘innovation’ incorporates two important ideas – the first that innovation 
involves some kind of a discontinuous step-change; the second that the change generates 
a net positive revenue. Given these two features, global innovation success rate statistics 
make for some pretty grim reading. On average, it turns out, 90% of attempts by 
commercial organisations will fail. In the academic world, closer to 98% will fail. These 
figures suggest that innovation success is more about luck than judgment. A more detailed 
breakdown of the causes of failure, however, reveals the presence of several underlying 
patterns. Figure 3 takes a five-segment look at those failure patterns:  
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Figure 3: Where Innovation Failures Occur 

 
The five segments contained within this picture effectively emerge from a TRIZ ‘Law of 
System Completeness’ examination of innovation as a system. One of the most worrying – 
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from a computer-aided innovation perspective at least – aspects of the picture is the 
finding that the ‘more ideal product/service’ (i.e. the technical solution) is less than 20% of 
the reason why things fail. Or, put another way, CAI is focused on less than a fifth of the 
total problem. In this sense the word ‘aided’ is very appropriate indeed. CAI could become 
a necessary tool in assisting designers to formulate more ideal technical solutions, but this 
is still a long long way away from guaranteeing innovation success. The CAI community (if 
such a thing yet exists) needs to either grasp the nettle of the other 80% or accept that it 
will only ever play a bit part in the overall innovation story. 
 
Technical Challenge 
In theory, given the TRIZ/SI research findings, the technical challenge for CAI should be 
relatively minor. After all, there are only 40 Inventive Principles, and slightly less Trends of 
Evolution. Certainly programming the heuristics provided by these solution triggers is not a 
mammoth challenge. Likewise, getting a computer code to throw out multiple ‘mutations’ 
making use of the heuristics is not that difficult either – Figure 4, for example, illustrates 
some of the early results from our PhD programme sponsored at the University of 
Plymouth in the UK.   
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Figure 4: ‘Intelligent’ Design Mutation Based On TRIZ Heuristics 

 
The idea behind this piece of software is that the ‘good’ness of a design is best judged by 
the designer. Hence, after presenting a series of mutations, the designer is merely asked 
to select the mutated design they like the most. The software has no idea, in other words, 
whether one jump is any better or worse than any other. This system is very definitely 
working open-loop, relying as it does for an external party to provide direction. The 
eventual hope, of course, is that as more designers become exposed to the tool, the 
software begins to ‘learn’ what they think is and is not good. 
 

What the software is effectively being asked to learn here is context. Context is the thing 
that ultimately discriminates between a valid and an invalid solution. What a human 
designer is able to do seemingly in the blink of an eye is place candidate solutions into the 
setting he or she has in mind and use the ‘fit’ between solution and setting to determine 
whether a solution is ‘right’ or not.  
 

Consistent with the equation wisdom = knowledge x context, what we are effectively 
saying here is that the main technical challenge for CAI is how to build an algorithm for 
‘wisdom’. Knowing the 40 Principles is about knowledge; knowing when and where to use 
those Principles is about context. And until we are able to model context, CAI will remain a 



Subscription 0080: archive  
 

2009, DLMann, all rights reserved 
 

dream. Not that there is anything wrong, thinking about the ‘aided’ word again, with a 
computer code that ‘merely’ suggests possible jumps per se. Time will tell whether even 
thousands of training case studies (which is what we’re aiming to achieve during the PhD 
programme) will provide anything like sufficient to allow a computer to understand context. 
Safe to say, though, until context comprehension becomes a reality, the innovating 
computer cannot happen. 
 
Emotional Challenge 
As if the commercial and technical challenges weren’t enough, perhaps the biggest CAI 
challenge of them all concerns the emotional reaction of those expected to come into 
contact with such systems. When we ask the question ‘who wants CAI?’ today, the answer 
is very clearly not the designer or creative person. To this person, even the thought that 
they may be replaced by an automated thing is complete anathema. The essence of the 
problem here is encapsulated in Figure 5: 

 
 

Figure 5: Who Wants CAI? 

 
Creatives tend to love CAD systems because they take away a lot of the tedious aspects 
of the design process, thus leaving them to spend more time on the creative parts. CAI on 
the other hand gets right to the heart of their world, and the thought that that world could 
become commoditized is more than a little threatening to most.  
 

Irrespective of whether designers want CAI it will inevitably happen eventually anyway. 
One of the main reasons it will happen is that the organizations and managers that recruit 
and employ the creatives are much more likely to see the advantages of an automated 
version of their most fragile, expensive and usually difficult-to-manage assets. All of which 
goes to say that CAI, when it comes, is very likely to be a disruptive technology in the 
Christensen sense. As such, early success by CAI developers is most likely to come in 
areas where the creatives will want to embrace rather than fight the technology, and 
where managers have the biggest incentives to reduce the biggest downsides of 
employing a bunch of typically un-manageable ego-maniacs - time and cost. 
 
Conclusions & Final Thoughts 
So what emerges from this discussion? Is CAI a good thing or a bad thing? Or neither? 
Probably both. As in so many other things in life, the tool is neutral. Which means it can be 
used for good and evil, embraced or repelled. What seems certain is that progress from 
where we are today is inevitable. As in all things, the progress of any system demands the 
successive uncovering and resolution of contradictions. 
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• All contradictions are solved eventually 
• The next three contradictions in the CAI world relate to commercial, technical and 

emotional issues. The key to CAI progress in each area (and all three will 
eventually need to be addressed) are branching beyond the more ideal solution to 
other aspects of the innovation story (route to market, market demand, coordination 
and ability to produce), creation of ‘context engines’, and finding a suitable 
disruptive opportunity for CAI to prove itself to be a good thing by the design 
community. 

•  In the first two cases, an extensive training database is needed at least initially. 
Later, hopefully, self-organisation probably holds the key. 
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Case Studies: Self-Organising Traffic  
 

 
 

Traffic congestion is one of the biggest blights on modern society. One of the biggest 
hindrances to the smooth flow of traffic occurs when different roads meet. Traffic junctions 
represent a classic contradiction situation, the most frequent solutions to which involve 
combinations of underpasses, overpasses, roundabouts and traffic-lights. In countries like 
France, the UK and Australia, the roundabout has emerged as one of the preferred 
solutions. Most likely because the solution is much cheaper than the other options, but 
also because it offers a degree of self-organisation. Every driver approaching the 
roundabout, in other words, decides for themselves when it is safe for them to enter into 
the flow of traffic around the roundabout. Like other solutions, the roundabout works up to 
a certain point, but once traffic exceeds a certain threshold density, systems can still easily 
end up in the kind of gridlock illustrated in Figure 1. 
 

 
 

Figure 1: Roundabout Operating Beyond Capacity 

 
When traffic levels have reached this state, none of the existing solutions are able to cope. 
The instinct of most traffic planners when faced with this kind of problem is to either hold 
up their hands in defeat, or – if they are feeling very brave – to try and design a very 
sophisticated command-and-control system. What these poor souls are likely to end up 
with is the kind of control nightmare illustrated in Figure 2.  
 

 
 

Figure 2: Nightmare Vision Of ‘Command-and-Control’ Traffic Light System 
   

Not only would such a system (the illustration is actually a piece of street art rather than a 
real design) be extremely frustrating for drivers, but it would be practically impossible to 
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‘optimize’, albeit precisely the kind of crackpot challenge that some designers will feel 
compelled to take on. The Figure 2 illustration, real or otherwise, makes for an excellent 
illustration of what systems look like when they hit their point of maximum viable 
complexity. When these extremes are reached, it is – or should be – a sign that what is 
required is a completely different solution to the problem. 
 

Put another way, the system has hit a limit that requires the resolution of a contradiction in 
order to progress. Figure 3 describes how we might map the key traffic roundabout conflict 
onto the Contradiction Matrix: 
 

 
 

Figure 3: Key Traffic Congestion Conflict  

 
The primary aim of any improved system would be to increase the flow of traffic (‘Amount 
Of Substance’), and the main things preventing the improvement are the fact that the 
system has hit a point of maximum viable complexity, both in terms of overall complexity 
(‘System Complexity’) and also the complexity of the control algorithms the system needs 
(‘Control Complexity’). 
 

Looking at the list of Inventive Principles recommended by the Matrix, it is interesting to 
note the presence, in fourth place priority order, of Principle 25, ‘Self-Service’. What this is 
telling us is that other people in similar situations have successfully been able to create a 
self-organising solution. To an extent, though, the roundabout is already an example of 
such a self-organising system. With this in mind, it is a reminder that perhaps now is the 
time to examine some of the other Principles being recommended. 
 

The presence of Principle 13, ‘The Other Way Around’ is also an interesting one. If only 
because, solutions that successfully utilize this strategy tend to give quite significant 
jumps. At first the thought of turning our roundabout around the other way doesn’t appear 
to offer much hope for practical application. What could we possibly turn around? Make 
the roundabout move? Turn the roundabout upside down? Make the traffic go around it 
the other way? Certainly none of these strikes one as being particularly clever. 
 

One of the main things we should always try and keep in mind whenever we are using any 
of the TRIZ-based solution direction triggers is to write the ideas down no matter how 
ridiculous they might sound. Based on our experiences in problem solving sessions, this is 
often the most difficult thing to try and get delegates to do. Even after they have been 
given instructions like ‘you must write down at least 50 ideas’, it is still a rare group indeed 
that will hit the target. The problem is that we are inclined to evaluate ideas almost as 
soon as we think about them, and if they don’t then sound immediately sensible, we 
assume that they are ‘wrong’. Almost inevitably, this premature rejection will turn out to be 
a big mistake. 
 

Far better is that we write the ideas down anyway. Making traffic go around the 
roundabout the wrong way, for example, may well not work as a solution by itself, but it 
may work if we are able to combine it with another solution. Even if that other solution 
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also, by itself, doesn’t sound like it is particularly sensible. Like for example, taking the 
idea of Segmentation (Principle 1 – the first strategy recommended by the Matrix for our 
traffic conflict pairs) and dreaming up the idea of turning one roundabout into many, 
doesn’t sound either like it will do much to help the problem.  
 

Now take a look at the ‘solution’ illustrated in Figure 4: 
 

 
 

Figure 4: ‘Magic Roundabout’ Traffic Congestion Reduction Solution 

 
Well, if nothing else, this strange looking design does offer a good illustration of a 
segmented roundabout. Also one that has used ‘Local Quality’ by making different 
roundabouts different sizes. Less obviously, this so-called ‘magic roundabout’ has also 
made use of the aforementioned ‘other way around’ strategy. It has done so because it 
allows motorists to go around the big roundabout ‘the wrong way’. 
 

The rules of the road – for those of us that drive on the correct (left) side at least – tell us 
that we must travel clockwise around a roundabout. The problem with this rule is that if the 
clockwise route around the roundabout is full of traffic, we have no alternative but to sit 
patiently and wait. This can be particularly frustrating. Especially if the anti-clockwise route 
is not blocked. The magic roundabout solution concept, therefore, presents a solution to 
this problem. It does so because any driver is now allowed to go around the big 
roundabout anti-clockwise. They can do this while still following the must-go-clockwise rule 
because they still go clockwise around the mini-roundabouts.  
 

The first instinct of most people when they see the roundabout-of-roundabouts idea is to 
think ‘thank goodness I don’t have to navigate my way through that’. Indeed driving up to a 
magic roundabout for the first time can often look like other motorists are moving 
somewhat randomly – as illustrated in Figure 5: 
 

 
 

Figure 5: You Want Me To Drive Through This?? 
 

After the first time through, though, drivers quickly realize that this solution is a very big 
improvement on the standard roundabout that it replaces. Traffic flows much more freely 
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around a magic roundabout very simply because, not only does every driver decide for 
themselves when they enter the roundabout, they can now also decide which is the least 
congested pathway around the big roundabout – clockwise or anti-clockwise – and now 
take that route. 
 

So successful has the ‘magic roundabout’ design been in the UK – combining as it does 
the beautiful self-organisation capability and being very cheap to create (essentially 
removing all traffic lights and controls, and instead painting a few markings on the road 
surface) – that the first pilot one has been replicated in several other towns and locations 
where a number of roads have unavoidably been forced to come together. 
 

The case represents – when comparing figures 2 and 4 – an elegant illustration of the 
differences between top-down, command-and-control versus self-organisation as solution 
strategies. The former becomes increasingly cumbersome as complexity increases, while 
the latter delegates the solution, bottom-up, to every element within the system. It also 
represents, we think, another pair of important thoughts relevant to just about any ideation 
session: 

1) The importance of writing down ideas irrespective of how dumb they might 
sound initially. The magic roundabout idea only works through a combination of 
multiple strategies, any one of which by itself would have made the system 
worse. 

2) Even after a ‘solution’ has been proposed it may well still not look immediately 
‘obvious’, merely because it is so far away from where we are today. It often 
takes a very brave person to stand up and defend these kinds of solutions if 
they are to have any chance of being given the opportunity to prove themselves. 
Can you imagine, for example, being the traffic planner who first dreamt up the 
magic roundabout idea and having to justify the design to your peers? To your 
boss? To the local authority that has to implement and justify the solution to the 
local inhabitants that will have to use the system? 

 

Breakthrough thinking, in other words, frequently demands copious amounts of thinking-
the-unthinkable. And bravery. 
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Humour –  Re-Inventing The Parent  
 
 
Difficult to know whether Segway inventor, Dean Kamen would be filled with joy or a 
stomach-churning feeling that he was helping to create a nation of people incapable of 
putting one foot in front of the other anymore if he saw this sight, recently picked up by a 
friend on one of his US trips: 
 

  
 

I don’t think I’ve seen anything quite so depressing for a long, long time. Not just because 
of the off-the-scale level of sloth, but it doesn’t even look comfortable. Or safe. No doubt 
room for a stroller add-on option for future Segways? Free lobotomy for every customer. 
 

In that sense, perhaps a good illustration of Inventive Principle 2? Take out the common 
sense?  
 

Still, one small consolation, at least the poor kid can’t see what’s going on. Otherwise they 
could be scarred for life. 
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Patent of the Month – Efficient Lighting 
 
 
Patent of the month this month is US7,586,271, granted to inventor Geoffrey Shuy at the 
Hong Kong Applied Science and Technology Research Institute on 8 September. The 
invention disclosure gets right to the heart of the contradiction being challenged on the first 
line of the background description:  
 

The invention relates to efficient lighting, including design of energy-saving LED lighting. Various 
approaches to powering a light source, such as a light emitting diode (LED), include applying a 
time varying signal (e.g., a voltage or current square wave) to power the source. In some light 
flashing circuits, the time varying signal is slow enough to generate a perceptible variation in light 
intensity, such as for flashing warning lights. 
 

In SI terms, the core contradiction is all about trying to reduce energy consumption whilst 
simultaneously maintaining the amount and quality of light being generated. ‘Quality’ here 
corresponding to evenness (i.e. absence of flicker or flashing) of the light being produced. 
Here’s what this problem looks like when mapped onto the Contradiction Matrix, including 
‘quality’ in this case a matter of aesthetics: 
 

 
 
Second in the list of recommendations, Principle 19, Periodic Action is often a very 
effective strategy in energy consumption reduction problems, but this strategy is already 
well known in the art. The US7,586,271 solution also makes use of pulsing, but in a very 
interesting way. This from the invention disclosure: 
 
In a general aspect, efficient lighting or energy-saving lighting, in particular for LED-based lighting, 
is based on a design approach that recognizes an interrelationship between two factors: the 
characteristics of the light source (e.g., an LED) and characteristics of human visual perception. 
Some types of light sources are able to provide fast transitions to a full brightness level, or to a 
complete dark level. For example, in LEDs, a quantum-well can light up to full brightness in less 
than 0.1 milliseconds, and can turn off in less than 0.1 milliseconds, and thus without circuit delay 
effects, some LEDs can be considered an immediate constant intensity light source when turned 
on, and can be considered immediately dark when turned off. Circuit delay can affect how quickly 
a light source can be turned on. For example, parasitic capacitance of an LED is one cause of 
circuit delay. The amount of parasitic capacitance of an LED can be on the order of above 100 
micro-farad (e.g., on the order of 1 farad) for a package with a 1 millimeter square LED chip. The 
associated circuit delay can be taken into account when selecting what kind of waveform to use for 
driving the LED circuit.  
 

Human visual perception is associated with characteristic response times. For example, in human 
visual perception, the human visual system can retain images (i.e., retain the perception of 
intensity of past brightness) for as long as 30-50 milliseconds ("retention time"), and also has a 
short response time to perceive the full brightness, e.g., about 1-3 milliseconds ("response time"). 
The retention time is on the order of the inverse of the flicker-fusion frequency. A design approach 
for efficient or energy-saving lighting takes advantage of the fast response of LEDs and the large 
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ratio of retention time to response time in the human visual system.  
 

In one aspect, in general, the invention features an apparatus, comprising: a light source including 
a plurality of lighting elements arranged to illuminate different regions of visual perception; and 
circuitry coupled to the light source configured to supply power to a first subset of the lighting 
elements according to a first waveform and to a second subset of the lighting elements according 
to a second waveform out of phase with the first waveform.  
 

By tapping into the little known phenomenon of human vision asymmetry – in simple 
terms, we notice things quickly and our ‘memory’ of them fades more slowly’ – the 
inventors have been able to take a substantial chunk out of the energy needed to in effect 
‘fool’ the eye into thinking there is a light, when in actual fact there isn’t. 
 

In effect, having identified the previously untapped resource, the inventor’s main inventive 
step involves a combination of Principle 4, Asymmetry and Principle 5, Merging. 
 

Looking at some of the alternative embodiments of the invention, the inventor offers 
further illustration of both Principles, but this time at the macro-level, where, rather than 
looking at pulses of light, the story zooms out to look at a room lit by a number of different 
lights: 

 
 
As well as offering a really nice illustration of the importance of looking for ‘untapped 
resources’ within systems, this invention serves as a useful reminder of the importance of 
using the Inventive Principles to generate ‘partial ideas’ which can then be combined later. 
Using pulsing is one thing, making the pulses ‘asymmetrical’ is quite another. As is 
merging two different waveforms of asymmetrically pulsed light. We would have had little 
chance of reproducing what this inventor did if we had not written down three clues that by 
themselves would very definitely not have solved the problem. The creative process can 
be a cruel one sometimes. Fortunately, forewarned is forearmed. 
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Best of the Month – The Nature Of Technology 
 
 
An easy choice this month. W. Brian Arthur’s ‘The Nature Of Technology’ must already be 
a strong contender for book of the year, and we’re sorely tempted to make it compulsory 
reading before anyone is allowed on a Systematic Innovation workshop. All in all, then, a 
really useful exposition of the origins and evolution of technology, and a great helicopter-
view picture of where things come from and why mankind is in a period of exponential 
opportunity right now. 
 

 
 
In many ways, what Professor Arthur has created is a great TRIZ book. Without 
apparently ever being aware of TRIZ. Admittedly, the book could have been even stronger 
had Arthur made the connection – his failure to observe any of the trend patterns 
uncovered by the TRIZ research, for example, can only look like a major oversight to 
those familiar with them – but don’t let that take away from the importance of this book. 
 

On the many positive sides, Arthur recognizes the importance of function (the jobs people 
are trying to achieve) as a foundation for progress, and that things inevitably travel in a 
direction of more benefits, less harm. Then, in discussing the evolution of technology, he 
makes the connection that all technology advances begin with the harnessing of a natural 
phenomenon (or ‘effect’ in TRIZ terms). Thus scientists like Röntgen ‘stumbled’ upon x-
rays by observing an unwanted side-effect from an experiment he was doing. X-rays 
already existed, just that no-one before Röntgen worked out how they could be harnessed 
and what job they could therefore do. 
 

Once harnessed, Arthur proposes, technology evolves essentially through segmentation 
and combination of known ideas. Sometimes the combinations work within a discipline, 
while other times, the combinations happen when an effect (‘phenomenon’) is connected 
from one discipline to another. 
 

Taken together, The Nature OF Technology paints a compelling picture of an evolutionary 
rollercoaster ride, taking place through the successive discovery of new phenomena and 
then assorted combinations and segmentations. At first, when man first discovers tools, 
the number of known effects is limited and therefore the number of possible combinations 
is also limited, but now – in the 21st Century – the number of known phenomena is so high 
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that the number of possible combinations effectively creates an enormous exponentially 
growing tapestry of knowledge. 
 

In simplified terms, the big picture could be drawn something like this: 
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Without ever making the connection, one of the implications of Arthur’s book is that there 
is a strong connection between the type of evolution and Althsuller’s levels of invention. 
The first discovery and harnessing of a new effect (phenomenon) being equivalent to a 
Level 5 invention at one end of the spectrum, and a ‘simple’ combination of two known 
systems acting at the other. 
 

Read with that kind of TRIZ lens, Arthur’s tome makes for a compelling helicopter-view  
read with the occasional, valuable a-ha moment. For the TRIZ/SI newcomer, it creates 
something of a landmark in terms of a better way into understanding what TRIZ people are 
trying to say and do. Either way, the book is pretty much a ‘must-buy’. Something we don’t 
find ourselves saying very often these days. 



Subscription 0080: archive  
 

2009, DLMann, all rights reserved 
 

Conference Report –  Computer-Aided Innovation, Harbin, China  
 
 
Well, first of all, it was a great honour to be asked to participate as a keynote speaker at 
this the third in the series of IFIP organised computer-aided innovation conferences. Even 
if it turned out there were seven other keynote presentations… so much for having a 
keynote to set a theme for the conference, at Harbin, the theme seemed to be much more 
about ‘we got a pile of government money to sponsor this event, so let’s see who we can 
encourage to come along’. Which in the end meant something around 200 people. This 
initially came as quite a surprise since the CAI topic is still pretty new to most people. The 
first clue to the reason emerged when delegates picked up their conference bag and 
couldn’t help noticing the word ‘TRIZ’ printed in enormous letters. If people didn’t take that 
hint, they definitely couldn’t fail at the next one – a high ranking government official this 
time, standing up and telling the audience that the region was in the process of promoting 
TRIZ as a cornerstone of its innovation policy. This was a TRIZ conference in other words. 
Pity that no-one told the presenters that beforehand, since we might have turned up with 
quite a different set of slides and messages. As it was, it felt like approximately three 
people in the audience had even made a connection between TRIZ and computer-aided 
anything. Which is another way of saying, I might as well not been there. Or rather, arrived 
with a completely different set of expectations. As ever, there were one or two nuggets on 
offer, just that none of them had anything to do with computer-aided innovation. 
 

Here’s the basic programme so you can decide for yourself if and what might have been 
interesting: 
 

Thursday, August 20, 2009 
Time  Event  Location 

07:45-09:00 

Opening Ceremony:                Runhua Tan 

Address of Vice-minister of the Ministry of 

Science and Technology, China 

Address of Vice-govnr of Helongjiang Province 

Address of the Chairperson of CAI 

Conference Hall 

09:30-10:00 

Keynote Lecture 1:  

Title: About TRIZ’s potential role in current CAI 

research framework 

Dr. Denis Cavallucci 

Conference Hall 

10:00-10:30 

Keynote Lecture 2:  

Title: Computer-Aided Innovation: Challenges 

and Contradictions 

Prof. Darrell Mann 

Conference Hall 

11:00-11:30 

Keynote Lecture 3:  

Title :Systematic Innovation 

Prof. Dongliang Daniel Sheu 

Conference Hall 

11:30-12:00 

Keynote Lecture 4:  

Title: Information Technology Applied to Digital 

Product Creation 

Prof. Gustav Olling 

Conference Hall 

13:30-15:00 
Session 1 Lecture Room 1 

Session 2 Lecture Room 2 
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15:30-17:00 
Session 3 Lecture Room 1 

Session 4 Lecture Room 2 

 

Friday, August 21, 2009 
Time  Event  Location 

08:30-09:10 

Keynote Lecture 5:  

Title: Computer-Aided Inventive Problem 

Solving 

Dr. Gaetano Cascini 

Conference Hall 

09:10-09:40 

Keynote Lecture 6:  

Title: Ideality: the key to breakthrough innovation 

Dr. Ellen Domb 

Conference Hall 

10:10-10:50 

Keynote Lecture 7:  

Title: Soving inventive problems using 

evolutionary algorithms and TRIZ searching for a 

computer aided inventing environment 

Prof. Dr. Ing. Noel León-Rovira 

Conference Hall 

10:50-11:30 

Keynote Lecture 8:  

Title : The development and application of 

projects to teach TRIZ theory to Chinese 

specialists 

Prof. Berdonosov (KnASTU, Russia) 

 

11:30-12:00 Discussion  

13:30-15:00 
Session 5 Room1 

Session 6 Room 2 

 
 

Session 1     Session Chair: Denis Cavallucci, Lihui Ma 

1 Method for PE Pipes Fusion Jointing based on TRIZ Contradictions Theory 
Jianguang Sun, 

et al 

2 Monitoring the impact of solution concepts within a given problematic 
Denis 

Cavallucci, et al 

3 
Computer-Aided TRIZ Ideality and Level of Invention Estimation Using 

Natural Language Processing and Machine Learning 

Christopher 

Adams, et al 

4 
A novel paradigm for Computer-Aided Design: TRIZ-based hybridization of 

topologically optimized density distributions 
A. Cardillo, et al 

5 UXDs-driven Transferring Method from TRIZ Solution to Domain Solution  Lihui Ma, et al 

6 Predicting Innovation Acceptance by Simulation in Virtual Environments Noel Leon, et al 

 

Session 2     Session Chair: K.Venkata Rao, Huiling Yu 

1 
Towards an automatic extraction of Generalized System of Contradictions 

out of solutionless Design of Experiments 

Sebastien 

Dubois1, et al 

2 TRIZ Tool for Optimization of Airport Runwany (Part – 1) 
K.Venkata Rao, 

et al 

3 The reasearch of platform-based product configuration model 
Huiqiang Yan, et 

al 

4 
The Research of Improving the Particleboard Glue Dosing Process Based on 

TRIZ Analysis 
Huiling Yu, et al 

5 The Prompt Design of CNC Grinder based on Flexible Product Platform 
DeQuan Gan, et 

al 
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6 
A Planning Approach of Engineering Characteristics Based on QFD-TRIZ 

Integrated 
Shang Liu, et al 

 

Session 3     Session Chair: Marco A. de Carvalho, Fuying Zhang 

1 Effective New Product Ideation: IDEATRIZ Methodology 
Marco A. de 

Carvalho 

2 Study of 3D Model Function-coded Genome in Evolutionary Design Jihua Wang, et al 

3 
Research on Computer Aided Innovation Model of Weapon Equipment 

Requirement Demonstration 
Yong Li, et al 

4 Study on Product Innovative Design Process Driven by Ideal Solution 
Fuying Zhang, et 

al 

5 
Application of TRIZ Theory in Patternless Casting Manufacturing 

Technique 

Weidong Yang, 

et al 

6 
A Study on the Application of the Extended Matrices Based on TRIZ in 

Constructing a Collaborative Model of Enterprise Network 
Yan Yang, et al 

 

 

Session 4     Session Chair: Xinjun Zhao, Ma Jianghong 

1 The Evolvement of Automobile Steering System Based on TRIZ Xinjun Zhao, et al 

2 
Research on TRIZ and CAIs Application Problems for Technology 

Innovation 
Xiangdong Li, et al 

3 
Research on Product Conceptual Design Based on Integrated of TRIZ 

and HOQ 
Jianmin Xie, et al 

4 
Innovating Method of Existing Mechanical Product Based on TRIZ 

Theory 
Cunyou Zhao, et al 

5 
Construction of the Dependence Matrix based on the TRIZ 

Contradiction Matrix in OOD 
Jianhong Ma, et al 

6 Product Integrated Innovation Based on Function Qinghai Li, et al 

 

Session 5     Session Chair: V.S. Sreebalaji, Changqing Gao 

1 
Creative Conceptual Design Based on Evolutionary DNA Computing 

Technique 
Xiyu Liu, et al 

2 
Development of an Eco-friendly Electrical Discharge Machine (E-

EDM) Using TRIZ Approach 
V.S. Sreebalaji, et al 

3 Understanding Innovation as Change of Value Systems John S. Gero, et al 

4 
The Innovative Solution of Typical Engineering Based on Function 

Model 
Dongyan Shi, et al 

5 The application of LT-table in TRIZ Contradiction resolving process Zihui Wei, et al 

6 
Research and Development for Technology Evolution Potential 

Forecasting System 
Changqing Gao, et al 

 

Session 6     Session Chair: Hong Liu, Cao Guozhong 

1 
Study on Capturing Functional Requirements of the new product based 

on evolution 
Fang Liu, et al 

2 
Computer-aided Analysis of Patents for Product Technology Maturity 

Forecasting 
Yanhong Liang, et al 

3 Implementation of Complexity Analyzing based on Additional Effect Peng Zhang, et al 

4 
Optimization and Innovation of Screw Joints of Micron-wood-fiber 

Molded Products 
Chengyi Pan, et al 

5 
Problem Solving Process Research of Everyone Involved in Innovation 

Based on CAI Technology 
Tao Chen , et al 

6 
Study on Capturing Functional Requirements of the new product based 

on evolution 
Fang Liu, et al 

 

 
I managed to stick things out for the first day only. Here’s a summary of what I heard and 
saw: 
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Denis Cavallucci – the audience was given what must have seemed like an extremely 
strange introduction to the conference from Denis. Having just been told by the afore-
mentioned high-ranking government person that TRIZ was crucial to the future of China, 
Denis stood up and presented the results of the dismal ‘global’ survey of TRIZ spread. 
Which, in essence suggested that hardly anyone responded to the survey, hardly anyone 
had heard of TRIZ, hardly anyone understood it, and hardly anyone was using it. A greater 
contrast with the former presentation there could not have been. One of our themes for the 
year is ‘crackpot rigour’ – people, mainly researchers it transpires, presenting highly 
mathematical analyses of data that turns out to be absolutely meaningless. Denis re-
defined the state of the art for the term, pushing crackpot to a Dali-like level of surrealism. 
Lots and lots of intricate-looking tables and graphs, all leading to the same obvious 
conclusions – ‘you asked the wrong questions to the wrong people, you dummy.’ 
Academics sometimes get a bad name. Here’s why. Sure they have to publish to get 
tenure, but this can sometimes have an awful effect on quality – to quote one of my 
favourite musicians, ‘when I have nothing to say, my lips are sealed’. Amen. And nothing 
to do with computer-aided innovation at all. 
 
Professor Sheu – nice elaboration of our SI divergent-convergent cycles, heavily based on 
some of the workshop slides I presented in Taiwan in January, taking out some of the 
flexibility in order to offer a more prescriptive way of looking at the fuzzy-front end of the 
innovation story. Nothing to do with computer-aided innovation. 
 
Gustav Olling – a career recap, one or two interesting insights about knowledge 
management, but ultimately saying nothing about computer-aided innovation. Computers 
are good at managing knowledge once we know how it needs to be arranged. 
Paradoxically, Professor Olling was the one person in the room who didn’t know anything 
about TRIZ, and so didn’t know that arranging knowledge in terms of function was a good 
solution to some of the problems he discussed. So much for breaking down silos. 
 
Session 1,3 – multiple local case-studies purportedly done ‘using TRIZ’, but if this was 
true, then either I didn’t understand the subject, they didn’t understand the subject, or they 
retro-actively fitted their (consistently mediocre) solutions to fit their mis-interpretation of 
the method. Depressing. Very depressing. And nothing at all to do with computer-aided 
innovation. 
 
Day 2 – I had to make do with reading the proceedings and presentation summaries. The 
closest to a CAI paper was Professor Noel Leon. Alas, there was no evidence of any 
computer doing any creative calculation. Rather, a designer was required to have an idea, 
and a CAD system would help to optimize it. Which is better than nothing, but still a long 
way away from where we’re trying to get. 
 
 
I’m pretty certain that there must be many researchers in many establishments around the 
world busy working on the problem of how to get computers to make creative leaps. Alas, 
if there are, none of them found their way to this event. Which ultimately can’t be good 
news for anyone.
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Investments –  Laser Microphone 
 
 
Jumps from the mechanical to non-mechanical are simultaneously some of the most 
difficult and important leaps in any technology domain. One of the best such jumps we 
have seen in a long while is the recent announcement by David Schwartz (inventor of the 
MP3 sound format no less) of his ‘laser-and-smoke’ based microphone. 
 

Immobile

System

Jointed

System
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System
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System

Field
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System

 

As indicated by the trend, ‘field’-based solution will inevitably, in the long term, win over 
even the best mechanical system. The reason why the field wins is largely dependent 
upon the particular application. In the case of sound reproduction, the advantage looks set 
to be the quest for ever more realistic sound reproduction. Schwartz’s jump, then – 
although it is still early days – seems set to take the capability to a whole new level.  

Traditional microphones convert sound to electrical signals by measuring the deflections 
that sound vibrations cause in a diaphragm (an archetypal ‘fully flexible’ system). But each 
diaphragm has its own weight, inertia and resistance, which inevitably colours the sound 
that gets recorded. So Schwartz conceived the novel field-and-gas type of microphone 
that virtually eliminates the microphone's mechanical interference with the sound. The 
laser/smoke microphone uses a laser to measure the deflections that sound waves make 
in a steady stream of smoke. The smoke, being virtually weightless, eliminates essentially 
all of the inertia problems inherent to the diaphragm-type devices. The theory being that 
that the smoke particles will deflect in ways that much more closely follow the contours of 
the original sound wave. Schwartz says he believes the laser/smoke microphone will 
produce a high-quality base sound from which other tones can be extracted if producers 
wish to mimic the sound qualities of existing diaphragm microphones, "the color that 
certain microphones bring can be fantastic," he says. "The problem is, you can't have all 
of them, all of the time, meaning that all music recording is a compromise of some sort. 
With Laser-Accurate technology, all the tonal processing would take place after the sound 
is converted to a voltage, not during the act of recording it." 

Schwarz's smoke/laser microphone is currently at a very rough first prototype stage, and 
as such represents a bit of a departure from our usual investment slot – this one still has a 
fair way to go prior to commercialisation. That said, Schwartz, of course, carries around a 
certain cachet these days given his track record. He also has had a significant patent 
granted recently on the design (US 7,580,533 if you’re interested).   

smoke

laser
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It is well worth checking out the video to see how it works in more detail. Take a look at 
http://www.gizmag.com/laser-smoke-microphone/12924/  

 

Prepare for a new wave of high-fidelity microphone technology.  
 
Next up, one that makes my voice sound better. I will be a rock-star one day! 
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Generational Cycles –  Sitcoms  
 
 
Situation comedies are one of the most enduringly popular genre of programmes on 
television. When writers get it right, sitcoms can literally come to define a generation – 
both reflecting and influencing large sectors of society. Think the ubiquity of Homer 
Simpson’s catch-phrase, ‘Doh!’ Think about Friends, one of the most popular sitcoms of all 
time, which from 1994-2004 came to encapsulate and reflect many of the traits of 
Generation X. 
 

Some of the most influential (if not necessarily most popular) sitcoms are ones targeted at 
the late-teen audience. This is an important time of life for most people in terms of 
rebellion and breaking away from parents towards independence. Looking at these 
sitcoms, in the UK at least, reveals a very clear generational pattern: 
 

 
 

The sitcoms watched at this age tend to stay with a person through the remainder of their 
life. It is still not uncommon to hear Boomers still standing up at parties to recite the Dead 
Parrot sketch from Monty Python to this day. And even though Monty Python’s Flying 
Circus was only aired from 1969-1974, as their youthful audience aged, the offshoot 
products from the Python team (Fawlty Towers, Rutland Weekend Television, Ripping 
Yarns, etc, not to mention the mostly amazing Python films) continued to be watched by 
(mainly) Boomers for many years after. 
 

What the generations picture seems to reveal is that, like popular music, ‘rebellion’ 
sitcoms seem to follow a half-generation pattern. 
 

Which, if that is the case in reality, would seem to imply that in the wake of The Office 
phenomenon, we – or rather later Generation Y’ers – should be looking forward to some 
new comedy cult any time soon. For clues as to what the format and content might be, 
check out the new TrenDNA book. Only joking. Half joking. 
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Biology –  Wasp Spider (Argiope bruennichi) 
 
 
The rather beautiful wasp spider is currently spreading its way across the United Kingdom 
after apparently entering the country in Kent from continental Europe close to a century 
ago. Perhaps because of its attractive appearance, it hasn’t been declared a threat to 
native inhabitants. Whether it is a threat or not, there are a couple of things about wasp 
spiders that merit their featuring in this section of the e-zine. 
 

 
Image © Jules Cross. 

 

First up, it seems that the poor male wasp spiders are one of many arachnids where post-
coital pleasure has a tendency of coming to a premature end. Being killed and eaten by 
your partner doesn’t have quite the same chilled sensation as, say, a cigarette. Not sure 
whether their chosen solution is better or worse, but at least interestingly, it seems male 
wasp spiders allow part of their genitals to snap off and lodge in their female partner 
during sex. By remaining lodged in the female, the male impedes other males attempts to 
mate with her, thus meaning that their own sperm receives less competition for fertilising 
their partner’s eggs. 
  

The males have to make their copulation count; female wasp spiders (Argiope bruennichi) 
usually end their 25-second sexual encounters by attacking and devouring the smaller 
male, meaning that he generally gets only one chance to pass on his genes. 
 

Male spiders don't have a penis. Instead, they secrete semen into a mass of special silk, 
and then dip a form of specially adapted leg known as pedipalps into it. These pedipalps 
are used to transfer semen to the female during sex, and are the appendages that wasp 
spiders leave broken off in their partners.  
 

"This exciting discovery brings another twist to the evolution of sexual cannibalism," 
commented behavioural ecologist Marie Herberstein of Macquarie University, in Sydney, 
Australia, who added that breaking off their pedipalps renders the males sterile. 



Subscription 0080: archive  
 

2009, DLMann, all rights reserved 
 

Broken off pedipalps are not the only structures that male spiders use to interfere with 
females’ mating encounters. Many are known to use special secretions to create 'mating 
plugs', a kind of cork they use to block up the female's insemination ducts and prevent 
further inseminations from rival males. Herbestein added that sexual cannibalism is 
common practice in spiders and that in some species, such as the Australia's red-back 
(Latrodectus hasselti), males actually sacrifice themselves to be eaten during copulation, 
as female redbacks are much less likely to mate again if they have cannibalised one mate. 
 

While not entirely sure that sacrificing ones genitalia counts as a contradiction resolving 
strategy, here’s what it might look like when mapped onto the Contradiction Matrix: 
 

 
 

As you might see, we had a bit of a tussle mapping ‘I want to make sure my genes get 
passed on, but I can’t because other males come along and also try to mate with the 
female’ onto the menu of 48 parameters. I guess we were kind of hoping that Principle 27, 
‘Cheap Disposable’ was going to feature amongst the recommendations, that being the 
closest match to what the wasp spider actually does. That said, Principles 1 and 2 both 
head us in the appropriate direction. If ‘appropriate’ is the right word in this case. 
 

Perhaps best if we move swiftly on to a less eye-watering aspect of the wasp spider’s life. 
Take a look if you will at the bottom portion of the web shown in the picture earlier, and 
notice the strange thick zig-zag pattern of silk. This vertical zigzag pattern of silk is called a 
stabilimentum.  
 

While scientists are not yet entirely unanimous about the function of this strange feature, 
what is clear is that it represents a neat illustration of the Inventive Principle 3, Local 
Quality strategy – i.e. only the bottom portion of the web ever has the feature. The most 
obvious downside of making the pattern is that it requires a lot more silk. The upside is a 
toss-up between either (or both): improved strength in the region of the web where the 
spider’s prey (typically ground-based jumping insects like grasshoppers and crickets) is 
most likely to land, and a defensive behavior, using the "web advertisement" hypothesis 
that the high visibility of stabilimenta can prevent larger non-prey wildlife (mice and voles 
in the case of the low-lying wasp spider webs) from destroying the webs. Whatever the 
actual solution turns out to be, here’s what the Matrix has to say about these two conflict 
problems: 
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Encouraging to see that Principle 3 is right up there with the most common of man’s 
strategies for solving similar problems. Interesting too that Principle 17 gives a clear nod in 
the direction of the zig-zag.  
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Short Thort 
 
 

“People, like everything else, work better in parallel 
than they do in series… 

 
…When things are organized socialistically in a bureaucratic series, 

any increase in complexity increases the probability of failure. 
But when they’re organized in a free-enterprise parallel, 

an increase in complexity becomes an increase in diversity 
more capable of responding to Dynamic Quality, 

and thus an increase of the probability of success.” 
 

Robert M Pirsig, ‘Lila: An Inquiry Into Morals’ 
 

 

 

 
 

News 
 
TRIZ Home Page In Japan Foundation Award 
We feel both honored and humbled to learn that we had received this inaugural award 
from Professor Nakagawa’’s Home Page. The beautiful certificate – ‘in recognition of your 
contribution and services over many years in the research, writing, development and 
training on TRIZ and Systematic Innovation for guiding people in the World and in Japan, 
an award is hereby presented with sincere appreciation and gratitude’ – is framed and 
receiving pride of place on the walls of SI Towers in our Clevedon HQ.  
 
 

Trend MasterClass 
We will be giving a new one-day seminar on best practice use of the Systematic 
Innovation trends. The event will be held in Kapfenberg, Austria on October 29. 
 
 

Brazil 
The week of 9-13 November sees us back on Sao Paulo giving a week’s worth of one-day 
problem solving clinics with some of the region’s best organizations. 
 
 

EvPot+ Japanese Edition 
Following substantial interest at the Japan TRIZ Symposium early in September, we are 
pleased to formally announce the release of a full Japanese language version of the 
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Evolution Potential software. As ever, the software will be distributed through our 
Japanese partners, SKI. 
 
 

TrenDNA 
The new book will have its official launch at the Whispered Voices workshop on 5 October. 
Interested readers can also pre-order copies of the book from the Products page on the 
website. 
 
 

Templeton Three 
Also published next month is the debut book from long-time friend and collaborator, Helen 
Eisenmaus. Templeton Three is one of that rare breed of (we believe) enjoyable and 
readable business-novels. Gulp. More details on the website. 
 

 
 
 
New Projects 
This month’s new projects from around the Network: 

Oil/gas – white-space mapping/’invent to order’ 
Food – ‘sweat-the-assets’ process innovation study 
Food – problem solving workshops 
Electronics – patent strengthening study 
 
 

 
 
 
 
 
 
 


