1. Conventional approach, i.e. the modularity approach.


  


The visual system can create the 3D object based on binocular disparity


   ->the visual system includes a modul for disparity. 





The visual system can create the 3D object based on half occlusion  


  ->the visual system includes a modul for half occlusion.





etc. for all of cues..


 �



2. Approach according to Gregory's ‘object hypothesis’ theorem: Perception is  problem solving.





A given image or pair of images poses a problem: what is the best hypothesis for any object, that is in the best correspondence with a given image or image pair.





Flowchart of this approach (my interpretation):


1st  level problem solver


2nd level problem solver.


etc.  to the cognitive level.





Any problem solver solves the problem from whatever information is available, using all available information.





For example, if disparity is enough in itself the problem can be solved. 


If half-occlusion is enough in itself the problem can be solved. 


If both disparity and half occlusion exist the problem can be solved, even better. etc...etc...





If there is not enough information the 2nd level problem solver helps for, etc.
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How can we get the idea of surface constraint?





1. Take an object (in the followings we will call this as "original object") and make two photographs, using two cameras corresponding to the left and right eyes. The photos will be the projection of texture that is on the surface of the object.





2. Imagine that the cameras are replaced by slide-projectors, and we replaced the original object by a new one that has the same shape but it has no texture on its surface (like a white ‘plaster copy’ of the original object). The projectors and the 'plaster copy' are in the original position (see 1.). 





3. What happens, if we project the left or the right image to the 'plaster copy'? (Suppose there are no other sources of light in the surround.) 





Evidently, in both cases, the 'plaster copy' will retrieve the  original texture of the original object! (Of course, only within the regions that are visible from the position of a given camera.)





�
4. What happens if the projections of the left and right images are taken at the same time?





Evidently, the two projected textures on the surface of the 'plaster copy' will perfectly overlap on the regions that are visible from the positions of both cameras.





This is a 'natural law' arising from properties of the 3D world. I call this as surface constraint.





5. The inverse of point 4.: If the overlapping is not perfect, it means that the 'plaster copy' is not equivalent to the original object, and/or is not in its original position. 





Thus the surface constraint is an indicator, that indicates the correct solving of stereopsis for a given stereo image pair.
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The stereo matching problem, in its conventional formulation contains an opposition per se: we want to find the similar features in the two images, though we known that the two images are different. Find similarity in the difference?





Ha belegondolunk, azt is lathatjuk, hogy  termeszetes kepek eseten, keves kiveteltol eltekintve, meg a kepreszletek sem lesznek azonosak. Ha egy tetszoleges kis feluletdarab nem azonos tavolsagban van a ket szemtol, annak merete maris eltero lesz. Vagy ha pl. egy haztetore nezunk felulrol, akkor a ferde sik a ket szemben mas-mas meretu lesz (a rovidules eltero merteke miatt), ami azt is eredmenyezi, hogy a lokalis texturareszletek (itt pl. a cserepek) is eltereo meretuek lesznek.  Emiatt, ha a 'primitive-similarity' constraintet tul szigorura vesszuk, akkor sose fogunk hasonlo reszleteket talalni a ket kepen. 





Egy masik ellentmondas a primitive similarity es a smoothness constrainek kozott all fenn: ez ket ellentetes szempont, melyek kozul ez egyiket erosre veve, a masik szenved csorbat. (Ha pl. a smoothness tul eros, akkor a szakadek szelet le fogja kerekiteni az algoritmus.) Az egyik alapveto gond a hagyomanyos stereopsys modelleknel az, hogy nem eddig nem sikerult megtalalni azt optimalis aranyt e ket ellentetes szempont kozott, mely minden tetszoleges kepparra megfelelo lenne. ( a rugok ill a magnesek erossegenek az aranya.).





Ezzel szemben a surface constraint alkalmazasa tokeletes egyezest ad nemcsak a keppar egeszere, hanem a reszleteire is. 


A primitive similarity constraint-et nem a ket retinakepre kell alkalmazni, hanem a 'plaster copy' feluletere eso ket vetuleti kepre: itt minden reszlet tokeletesen azonos lesz - felteve, hogy a plastercopy az eredeti targy hu masolata es annak eredeti poziciojaban helyezkedik el.











The primitive similarity constraint  applies for the comparison between the two projections of the retinal images on the ‘plaster copy,’ and not for the comparison between the two retinal images. In this case, a the details of the two images will appear equivalent.
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Computation results





Because the development of the computer program is in progress results are not final.








Theoretical results





1. The model is a fully global model.





2. My computational algorithm is an example of ‘problem solver’ model in early vision.





3. All the well-known constraints follow from the ‘surface constraint’:





epipolarity  		- evident;


uniqueness 		- evident;


primitive similarity 	- evident and better; 	


smoothness 		- ??





4. The surface constraint gives compromiseless


criteria for testing the solution in stereopsis: if the true object is found the correlation between the two images projected on the surface is 100%!�






5. Based on the presented model we can build a  hypothesis for binocular rivalry:


 


 Rivalry is a subjective sensation when the 'problem solver' cannot solve the problem of stereopsis.





(The half occluded regions are not in rivalry, if the solving for the 3D objects is correct.)





6. Predictions (still not verified) : 


    I hope, if the computer program will finish, the most of phenomena in stereopsys will predict based on the model, and proofed with computer simulations. 





For example: 





Why does the Panum-area depend on  spatial frequency?


Why is  disparity enough in itself?


Why is vertical half-occlusion enough in itself ?





7. The  model should apply to other depth cues, for example motion parallaxis, shading.





8. The model could be combined with higher order  routins that give a good first estimation for the o
