Description of the problem

Existing Implicit-Implicit intersection algorithm (in general) includes following main parts:
1. Finding intersection line;

2. Finding vertices (IntPatch_Point) determined by the intersection domain (domain of face or rectangular surface boundaries);

3. Trimming intersection line according to found vertices (every part of the intersection line is limited by the two vertices);
4. Selection of parts included to the source intersection domain and returning intersection Geom_Curve.
The main reason of the bug #27252 (and parent bug #27221) is a mistake in item 2. Intersection algorithm does not find vertices in found intersection line. It is really bug in the algorithm, which was localized and eliminated. After that, the returned intersection curve has become proper. However, the fix results in some new regressions. I will describe them in this message, but first let me explain the algorithm of item 2 in this message.
2.1. Taking some bounding curve from the domain of one intersection argument;
2.2. Finding intersection points of this curve with another intersection argument (found points are new vertices);

2.3. Repeating item 2.2 for every other bounding curve of considered intersection argument;

2.4. Repeating steps 2.1 … 2.3 for another intersection argument;
2.5. Adding points in a corner of the domain (ends of every bounding curve) of every intersection argument to the list of vertices;

2.6. Putting found vertices to the intersection line. At that, some vertices (which are too far from the intersection curve) are rejected. It is the reason, why bopcurves-algorithm in issues #27252 and #26748 (and maybe other) cannot find any vertices.
Here I would like to draw your attention to the fact that the intersection curve is not taken into account while finding vertices (in items 2.1 … 2.5). Only in item 2.6, FOUND vertices are put to the intersection curve (no new vertices are added at this moment).
The main idea of my fix touches correction in item 2.2. In existing algorithm, if intersection point is near to the domain corner it will be set to this corner forcefully. Most likely, it results in moving this point away from intersection curve artificially. In the fix, I have forbidden this moving and I always consider true found intersection point as vertex. Now, let me say about new regressions after my fix.
1) First type of regressions is appearance of small (length is ~ 1.0e-8) intersection curves. There are two reasons for it:
a. Small distance between the found in item 2.2 intersection point and domain boundary. Earlier, in this case, the point was moved to the boundary. Now it is not.
b. math_FunctionSetRoot (which is used in intersection algorithm of item 2.2) can find several points, which are close to each other. It is not regression because this problem existed earlier. However, this moment is not agreeable.
2) Some points found in items 2.2 and 2.5 are so far from the intersection curve. E.g. test “boolean bopsection D3”.

Draw[]> restore [locate_data_file m2_o] m2_o


Draw[]> restore [locate_data_file m2_t] m2_t


Draw[]> explode m2_o f


Draw[]> explode m2_t f


Draw[]> don m2_o_7 m2_t_3


Draw[]> mksurface s1 m2_o_7


Draw[]> mksurface s2 m2_t_3


Draw[]> intersect i s1 s2 5e-3


# One line is found

Draw[]> bopcurves m2_o_7 m2_t_3 -2d


# has no 3d curves


# has no 3d points
While doing steps 2.2 … 2.5, four points have been found:

Draw[]> vertex v1 -15.551245562905690 -11.111047809811744 -17.498238341742510


Draw[]> vertex v2 -14.027245562905689 -10.888952275325375 -17.498238325901120

Draw[]> vertex v3 -2.5392455628799979 -10.828544635446482 -17.500000417835981


Draw[]> vertex v4 -26.539245562880001 -11.171455688150516 -17.500000685464716
At that, let consider vertex v1 as example:

Draw[]> proj s1 -15.551245562905690 -11.111047809811744 -17.498238341742510

# ext_1  Le point est sur la surface.


Draw[]> proj s2 -15.551245562905690 -11.111047809811744 -17.498238341742510


Draw[]> length ext_1


# The length ext_1 is 0.0017622143193847296 (< 5.0e-3)
I.e. the vertex v1 is the really point of surface-surface intersection (here we use geometrical projection instead of “distmini” algorithm because domain entered in intersection is extended in compare with true faces domain; as result, distance between v1 and both faces m2_o_7 m2_t_3 is really greater). However, its distance from true intersection line is:

Draw[]> proj i -15.551245562905690 -11.111047809811744 -17.498238341742510


Draw[]> length ext_1


#The length ext_1 is 0.11106154228214292 (22 times more than tolerance 5e-3)

Therefore, vertex v1 is rejected by the algorithm of item 2.6. By the analogical reason, other vertices will be rejected, too. Consequently, intersection result is infinite Geom_Line. However, some intermediate point of this line is classified as OUT. Therefore, this line is not included in the intersection result and bopcurves algorithm returns empty solution.
At present, I see three solution of this problem only.
SOLUTION # 1

To use Curve-Surface extrema algorithm in item 2.2 instead of existing math_FunctionSetRoot, which searches curve-surface intersection. Most likely, Curve-Surface extrema will return two nearest point in every argument. In described special case, the problem 2) will be fixed. However, existing Curve-Surface extrema algorithm returns only one solution for not analytical case (it connected with computational complexity of the algorithm). It can lead to loss of some points. 
Also we can use Curve-Surface extrema algorithm as building-up to the curve-surface intersection. However, I do not believe that we can cover all possible cases by one additional point (found by extrema algorithm).
SOLUTION # 2

To make existing extrema-algorithm find all minimum points or to develop special extrema-algorithm for solving this problem.
After that, to implement new algorithms to the Solution # 1. It will lead to significant increase computational complexity and, of course, performance.
SOLUTION # 3 (revolutionary method)

The main idea is that we refuse to use item 2 described above. Now, we will look for vertices as intersection result between geometrical (IntPatch_GLine) intersection line and rectangular boundaries of every intersection argument. Most likely, new vertices will be found by analytical solution instead of numerical math_FunctionSetRoot from item 2.2. It will be faster, more precise and more reliable.
I see two serious disadvantages of this solution:

1. It will spend much time. We must have absolute comprehension of all existing algorithms, which generate IntPatch_GLine in order to realize this idea. To have knowledge, how exactly every line is obtained, which point (relatively intersection argument) will be center of circle (ellipse) or location of line (circle, ellipse and line are intersection result). At that, some cases will be possible not understandable. Then we will have to develop new computation algorithm. However, after we make this work more clear we will be ready to document of this algorithm. It will be addition bonus for OCCT.
2. All changes will touch IntPatch_GLine cases only. I.e. when intersection result is ellipse, circle, line, etc… How often do we really face with these cases? Will made work be consistent to obtained improvement?

