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IPOL:  http://www.ipol.im

The goal is to achieve « reproducible research » and therefore to publish:

Litterary but complete and accurate description of each algorithmLitterary but complete and accurate description of each algorithm
Downloadable code (certified by refeerees to correspond to the description)
On line demo (also tested and certified by referees) 
An open archive for each article with all on line experiments results  p p

Advantages
Experiment sharing
Testing independent of any platform (no code download, no system requirement…) 
Authors rewarded by a peer reviewed publication, complementary to a 
classic « paper »

Online execution is particularly adapted to image processing because images and 
video have standard formats and can be uploaded.
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For each algorithm: a fourfold publication 

Link to code 
download, C 
code, several
platforms

Algorithm Link to on 
l d

Link to 
archive of 

li web page line demoon line 
trials

Link to 
publicationpublication 
reference
or preprint
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Article =  Web page + Online demo + Archive + Code
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Example : ASIFT: affine invariant image, SIFT scale invariant image comparison
(tools : heat equation, differential invariants), a contrario methods
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Result of ASIFT: Compared with SIFT: 
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The page of each algorithm shows and  explains the failure cases. For instance for SIFT 
and ASIFT, failure comparing objects with night and day illumination
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The online demo gives also access to the online archive. More than 8550 different images 
have been so far tried by on line users. They are grouped in pages of 20. Here are three
examples tried by users, on a simple box, a building and a landscape.
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By a simple click a closer view of each experiment is available:
ASIFT result : SIFT result :
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Online experiments: statistics on 14 articles

Number of online experiments Google Scholar
SIFT + ASIFT :  8295 experiments  since 2009/04/27  52
LSD Linear Segment detector: 3966 experiments since 2009/04/27  13
Retinex Poisson Equation:  1189 experiments since 2009/04/27   3
Micro‐texture synthesis:  1541 experiments since 2009/07/01   2
Simplest color balance:  851 experiments since 2009/08/28 0
Cartoon + texture :  873 experiments since 2009/09/07 1

/ /NL‐means denoising :  1800 experiments since 2009/11/28 473
Image Curvature Microscope:  513 experiments since 2010/01/15 2
Lens distortion correction:  700 experiments since 2010/05/06 5
S lf i il it d i iki 220 i t i 2010/05/11 9Self‐similarity demosaiciking: 220 experiments since 2010/05/11       9
Image interpolation with contour stencils : 54 experiments since 2010/11/12       0
Quasi‐Euclidean Epipolar Rectification: 39 experiments since 2010/11/30 17
Image color cube dimensional filtering: 36 experiments since 2010/12/07 0Image color cube dimensional filtering: 36 experiments since 2010/12/07 0
Finite difference schemes for MCM and AMSS: 7 experiments since 2010/12/08  0

The archive contains more or less half of these experiments (the others are intentionallyThe archive contains more or less half of these experiments (the others are intentionally 
hidden by users)

Number of papers in preparation: 38
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Publication submission and evaluation workflow

Scientific
editor names
2 f

Scientific
itt 2 refereescommittee

IPOL 
editor

Editor 
instals the Editorialinstals the 
online 
demo

board
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Means of the  online journal

One online server, multicore (32), one test server for submissions (8 cores)
Editorial board (distinct from scientific commitee): 15 experienced researchers with
solid computer background.
Each paper signed by authors and an editor 

Requirements on authors:

Execution in real/interactive time (less than 20 seconds) 
Some (easy) parallel computing recommended (help provided by editors)
Writing in very standard code ANSI C, C++, free of any environment
A minimal number of libraries authorized (libtiff, libpng, fftw)
Additional workload on authors: two months (acceleration, code comments,  demo
d i t ti )design, testing)

A toolkit is provided to editors to program online demos. 
Authors have deliver their algorithm along with a specification of its input output
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Reorganization of the work flow in a research team

Math theory and first 
algorithm

Elimination of 
parameters, private

Submission of paper ,  
clear ideas on future 

testswork

Internal web version 
tested on line by the 
whole team, feedback 
on code and theory

Writing of the web 
site, green light to 

online demo

List of examples and 
counterexamples

established

http://www.ipol.im 28Cachan, Heidelberg 2011



Four functions for a Web server 

Internal lab workshops, 
testing in group (private) 
Easy building blocks for 
assembling a complexassembling a complex
chain (video processing

stereo…)

Lab. 
Web

On line 
algorithms to 

Teaching Web 
server

contractors

(private)

Teaching

Online publication 
( f ll(even for « well

known
« algorithms
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Plans and problems

Submitted articles are atoms, but online demos are molecules because they must display 
some kind of end result

. For example ASIFT uses SIFT and ORSA. Only the submitted atom is evaluated the . For example ASIFT uses SIFT and ORSA. Only the submitted atom is evaluated the 

. The rest of the routines must be at some  point submitted, evaluated too: 
(ORSA is currently submitted)

. Stereo=calibration+ stereorectification + matching + reconstruction…g

. Image processing (noise, blur, color, contrast: requires reliable estimates)

‐YES (1st agreement with SIAM J. of Image Science)

‐YES. An IPOL publication of a « know » algorithm + conception of the demo turns out to be
substantial research

YES i li l i h bli li

http://www.ipol.im 30Cachan, Heidelberg 2011

‐YES, you can see private licences along with a public licence
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Line segment detector (LSD), no parameter.   More than 3500 images on line trials in 
the archive. Tools: A contrario statistical method, level line analysis
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Some results
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LSD: Some results in 
the online archivethe online archive
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NL‐means, archive on line. Tools: non linear partial differential
equation, non local filters. Noise is automatically estimated.
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Demosaicking (zero parameter method)  Tools:  nonlocal
methods, Fourier analysis, partial differential operators.  From
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Archive on line
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LSD: Some results in 
the online archive



Cartoon+texture (IPOL Archive): method invented by Yves Meyer to decompose any
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( ) y y p y
image. One scale parameter.  Tools :  Fourier + functions with bounded variation



Cartoon+texture (IPOL 
Archive)
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Cartoon+texture (IPOL 
Archive)
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Cartoon+texture (IPOL 
Archive)
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Mean curvature
motion (IPOL Archive). 
Tools: Morse  theory, 
geometric partial 
differential equations
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Some Results 

The gray level of A and B is 120 The gray level of A is 145 and B is 190

EI 2009EI 2009
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Retinex: color constancy ignoring shadows
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Retinex Theory
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Retinex Theory
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Retinex results

Original C l b l dOriginal Color balanced

EI 2009t=3 t=5 EI 2009t 3
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Experimental Resultsp

Original Image Colour balancedOriginal Image Colour balanced

EI 2009EI 2009

Retinex t=10
Retinex t=20http://www.ipol.im 65Cachan, Heidelberg 2011



Original,                  Beltramio‐Caselles‐Provenzi, 
Color‐Balanced,      Retinex_t=4_
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Beltramio‐Caselles‐Provenzi 1, 2, and 3
Original

Retinex t=2, Retinex t=10,  Retinex t=20
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