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If you have a QRcode reader on your 
smartphone, get it ready for later. ? 
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What’s the problem? 

Relative accuracy of new algorithm vs. previous methods. 

Relative accuracy of algorithm vs. expert human. 

Distinguishability of algorithm from some human. 

Current degree of community interest (publishability). 

Economic considerations (net payoff for using method). 

Some ways of measuring success: 

We define our open problems as automating a task:  this is 
quite different from math, physics, theoretical CS, etc. 
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What’s the problem? 

When is a problem solved? 

 This seems like a simple, basic question. 

  It also seems like an important question. 

   But we’re not sure we know how to answer it ... 
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Why should we care? 
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Not knowing the answer hasn’t slowed us down: 
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Why should we care? 

wasted effort, 

missed opportunities, 

reduced relevance. 

Still, it should be troubling if we can’t agree on an answer: 

The answer seems to demand a community consensus. 

Can there be a community consensus? 

At the very least, it seems worthy of discussion. 
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Viewpoint #1 

“A problem is solved if there is a method which 
has been widely publicized and documented and 
freely available to the community which achieves 
100% accuracy on within-spec inputs it receives.” 

The endless pursuit of perfection: 
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Viewpoint #2 

“A problem is solved if there is a method which 
has been widely publicized and documented and 
freely available to the community which 
generates output for a given input that a human 
judge cannot reliably distinguish from the output 
of a human expert.” 

The Turing Test: 
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Viewpoint #3 

“A problem is solved if there is a method which 
has been widely publicized and documented and 
freely available to the community which 
performs better than any other method, and 
which cannot be further improved without 
investing excessive resources.” 

As good as it gets: 
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Viewpoint #4 

“A problem is solved if there is a method which 
has been widely publicized and documented and 
freely available to the community which cannot 
be replaced with any other method to improve 
the end-to-end performance of a specific 
application of interest.” 

Good enough to get the job done: 
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Viewpoint #5 

“A problem is solved when it is no longer possible 
to get a paper published on the topic (or, 
alternatively, to raise research funding to study 
the question).” 

Pure pragmatism: 
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Show of Hands 

The endless pursuit of perfection. 

The Turing Test. 

As good as it gets. 

Good enough to get the job done. 

Pure pragmatism. 

Which viewpoint(s) do you agree with? 
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Key Considerations 

Populations and samples:  performance figures like error, 
reject, or retrieval rates are of interest only with 
regard to populations rather than particular samples. 

Algorithms, heuristics, and implementations:  most 
document analysis is built on heuristics rather than 
algorithms, although the latter term is applied to both.  
To be a solution, an algorithm must be implementable. 

Desirable criteria:  solutions should be invariant to 90o 
rotation, modest differences in resolution, remapping 
RGB/gray values, jitters in threshold settings, etc. 

When attempting to define problems and solutions, we 
must keep in mind the following important points: 
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Solved Problems? 

Binarization. 

Skew estimation. 

Page segmentation into ≤5 types. 

Thinning and skeletonization. 

Printed paragraph-, line-, word-finding. 

Handwritten paragraph-, line-, word-finding. 

Context-free isolated character recognition. 

At the risk of enflaming discussing (which is, in fact, our 
goal), we raise the following as potential candidates: 
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Forcing the Question 

Standardized datasets.  Arguably these introduce as 
many issues as they seem to address.  

Competitions.  Probably a good idea, although we have 
yet to see a problem declared solved as a result of one. 

Publishing policies.  Journals and conferences could be 
more demanding when it comes to documentation, data-
sharing, reproducibility, and comparison to the prior art. 

Beyond just talk, what might result in decisive steps? 
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Raising More Questions 

How do we write about our progress?  Simple analysis of 
accuracy claim statements for ICDAR’99 vs. ICDAR’09: 

Are we getting more 
modest?  Or working 
on harder problems? 
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Conclusions 

When is a problem solved? 

Once we have an accepted definition, how to employ it? 

How do we begin to generalize our methods for 
applications beyond document image analysis? 

Beyond automating specific tasks, what else are we 
hoping to achieve? 

Time seems ripe for a community discussion: 
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What do you think? 

Use the QRcode to participate in our 
anonymous, completely unscientific 
survey.  The community’s responses 
will be posted along with these slides 
one week after the end of ICDAR on 
DPL’s website. 

http://www.surveymonkey.com/s/H3XHKPT 

Which problems do you consider solved? 
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Results of Community Survey 1 

Note:  all results are informal and should be viewed as 
much for entertainment purposes as for enlightenment! 
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Results of Community Survey 1 

“Net improvement” is a well accepted success measure. 

“Publishability” is rejected as an appropriate measure. 

Divergent opinions about “economic considerations.” 

Somewhat less consensus about other measures. 

 

Observations: 

What are appropriate measures of success? 
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Results of Community Survey 2 
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Results of Community Survey 2 

Popular opinion:  problem is solved when further 
improvement no longer helps intended application. 

100% accuracy is another (obvious) criterion. 

Lack of publishability is not seen as a good measure. 

Less consensus about other possible criteria. 

Observations: 

When should we consider a problem solved? 
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Results of Community Survey 3 
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Results of Community Survey 3 

Few criteria considered “necessary” – largest emphasis 
is on less demanding “desirable.” 

Strongest opinions seem focused on open publication of 
a method, and open availability of an implementation. 

Observations: 

What level of proof is necessary ... ? 
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Results of Community Survey 4 
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Results of Community Survey 4 

Except for thinning and skeletonization (considered 
solved), little strong consensus. 

Problems involving handwriting (paragraph-, line-, and 
word-finding) seem to be considered unsolved. 

Some problems considered “mostly solved” – perhaps 
this is because we can always create hard cases. 

Observations: 

Which of the following problems are solved? 
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Results of Community Survey 5 

We consider this an excellent point, and thank all those 
who took the time to respond to our informal survey! 


