
--

To partition an image into polygons that capture the geometric structures 

contained in man-made environments
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Input ERS [3] SNICPOLY [4] VORONOI [5] Ours

• Object contouring. Each polygon of the partition is labeled as foreground or 

background, using a standard graph-cut model and a set of user strokes.

• Building reconstruction from airborne data. Line-segments are fitted to the

projection of “facade” points onto the horizontal plane. Our algorithm then

decomposes the scene into polygons labeled as building or non-building.
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• To offer more scalability and computational efficiency than

traditional superpixel methods, e.g. [3], by reasoning at the scale of

geometric shapes instead of pixels

• To offer more flexibility on the shapes and the sizes of the polygons

than current polygonal partitioning approaches [4,5], which return

homogeneously-sized cells

• We apply a set of local rotations � � ���, ��, … �	

to the line-segments returned by [1] with respect to

their centers. The vector � is obtained by

minimizing the energy

with ,
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• ���
 encourages pairs of adjacent near-parallel or near-orthogonal

segments to be exactly parallel or orthogonal while ���
 discourages

high deviations from the original orientation of the line-segments

• Minimizing ���
 is a quadratic optimization problem with linear

constraints

• We then use an analogous formulation to translate adjacent parallel

segments along their orthogonal axis, so that near-collinear segments get

exactly collinear

A kinetic data structure [2] consists of:

• A set of geometric primitives whose

coordinates are continuous functions of

time,

• A set of certificates, which are properties

that a kinetic data structure must satisfy

at every time t of the simulation, here a

dynamic planar graph,

• A queue of events, defined as moments

when such certificates get invalid and

imply an update of the structure,

• A stopping condition, which tests

whether the primitive should keep

propagating after an event. The

condition can be either gradient-

based or a maximal number of

intersections K.

" → ∞" � 0

&� " � ' ()�,��"

�

�*�
()�,� " � +	1 if	. (� " , /� " � 0

0 otherwise

7� " � 8"	 	&� " � 0⁄ :

(�;�"
 (�;<��"
/;
=; >;?;

Input image Output partition of floating polygons

Gradient-based K = 1 K >> 1
Output 3D modelClassified input point cloud Labeled polygonal partition

Running time of kinetic propagation: 51 msec, 0.23 sec and 45 sec for images

of 154K, 2M and 106M pixels respectively. Executable available online at [6].


