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Scientific challenges

Proposed variational OF method
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» Registration of images acquired under complex

conditions combining non-textured scenes with
* Local/patch region illumination change model [1]

Py, (x +uy) = Ay Py (x) + by (5)
where a,, b, € R, and a, > 0.

significant illumination changes between images
and specular reflections.

» Mosaicing of gastroscopic image sequences: non- | | oo
* Descriptor D 1s called an 1llumination - invariant when

D(Pl(x)) — D(axP,(x) + bx) (6)
Va,> 0,b, € R.

linear relationship between pixel positions in the
2D mosaic due to non-planar and non-static

surfaces (homographies are unusable).

General form of illumination-invariant patch-based descriptors

: : Gastroscopic 1images affected by specular reflections (SR)
Contributions and results of SR regions detection using [5]. The size and 'sgn(M; ®P;(x0)) Qial Qi3 o

| | o | shapes of SR regions vary strongly between images. D(P,(x2)) = Sgn( M, ®P;( xo)) M, = |ais aio ais
1. Efficient descriptor-based variational optical flow SR detection [5]: 140 5
. . - el Aj7| @
(OF) method (appropriate for scenes with few . I.(R,G,B) = mm((ix'gx'ix)) I.(R,G,B) sgn(M,®P;(xo)). o] Hh7 ] P
. . . - Max(Ry,Gx,bx ot disF e F e =
textures, strong 1illumination changes between  I(R,G,B) > I(X,Y,Z) and Y = ’ #io T i tis
. . convert RGB to XYZ . X+Y+Z 1 if >0
images and specular reflections). If Y, > U, then x is considered as a SR pixel. M;®P;(x,) = ?=O a; ;I(x;) and sgn(v) = {O e
2. Proposal of a general form of illumination- *Denote by §; the set of detected SR pixels in an image /. 0 erl;wse
: : : : : > M; P + b = M; QP + b 0 O
invariant patch-based descriptors: the 1llumi- S = dilation(S,, se) U dilation(S, e) i® (0, P (%) + by, - ZxoMl(gPI EJ;O% > xo £4j=0 %i,]
. . . . . . : . : — J [\A0Jy Vi
nation invariance i1s proven both theoretically and with se a structural element having a size of 7x7 pixels. (M (e P04 b )x)O ‘ 18P (50) (7)
: : : . : : = Sgn -l a X) + = sgn|\ M; Xq) ), VL.
experimentally. The pixels which belong to § will not be involved in the OF | 2 - ( >0 ! o .g h ! (f |
3. Accurate mosaicing method: OF fields are directly computation process. This descriptor satisfies 1llumination-invariant condition (6).
used to map the pixels from input images to the Proposed descriptor: P, (x,)
. . 2 1 0 1 2 1 0 1
2D mosaic coordinate system. M1 0 -1 M;.-,[ 0 0 [}] [_1
0 -1 -2 S ]
: : _Sgn(M1®P1 (xo))_
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Experimental Results

Source Image

r '

Mosaic built with 22 1images extracted from a gastroscopic video-sequence in the pyloric antrum region.
Color discontinuities are due to viewpoint changes of the endoscope.
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CPM-Flow [3] Proposed OF method
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OF results of the CPM-Flow method [4] and.the proposed OF Mosaicing result for a gastroscopic sequence of 58 images. Color discontinuities
method based on the RKII-descriptor. were not corrected to show the contribution of different images to the mosaic.




