The Exact ,g)-Hough Transform
-- Definition and Performance

a presentation by Dimo T. Dimov

Institute of Information and Communication Technologies
at Bulgarian Academy of Science (BAS)
Sofia, Bulgaria

at Computer Vision and Multimedia Lab
University of Pavia
Nov. 15, 2016



Acknowledgements

This lecture is partially sponsored by the Erasmus+ Programme
Key Action 1 T Mobility for learners and staff T Higher Education
Student and Staff Mobility, Inter-institutional agreement 2014-2021
between
(BG SOFIA30),
(I PAVIAOL)

The lectureis based(but not limited) on the resultspublishedthe sametitle paper
by: D. Dimov, andA. Dimoy, in RachevB., andA. Smrikarov(Eds), Proceeding®f
(ACM Int. Conf. Proc Series,

ACM PRESSNY, USA, 2016 pp.198-205.
http://dl.acmorg/citationcfm?id=298352& CFID=86506703& CFTOKEN=54232689

Theresearchs partially sponsoredi) by the , an ErasmusTN
539461LLP-1-20131-BG-ERASMUSENW, coordinated by the University of
Ruse,BG, aswell as (ii)) by the , Grant DO-02-

2752008 of the National ScienceFund at Bulgarian Ministry of Educationand
Science



SIGNIN SIGN UP

B DIGITAL , S
LIBRARY B

ACM

The Exact (p,&thetas;)-Hough Transform: Definition and Performance Tools and Resources

Full Text: ppr ¥ et this Article -| @ 2016 Article ¥+ Buy this Arficle

Authors: Dimo Dimov Inst. of Information & Communication Technologies at » Tutorial & Recommend the ACM DL
Bulgarian Academy of Sciences (IICT-BAS) * Research to your organization

» Refereed limited

Aleksandar Dimov Software Engineering Dep., Faculty of Mathematics and
Informatics, Sofia University

% Request Permissions

Published in: —d Bibliometrics @ save to Binder
. - Citation Count: 0
_ » | - Proceeding : ; . - Downloads (cumulative): 0 e F )
CompSysTech '16 Proceedings of the 17th International - Downloads (12 Months): 0 Dxport Formats.
Conference on Computer Systems and Technologies 2016 - Downloads (6 Weeks): 0 BibTeX EndNote ACM Ref

Pages 198-205 chae

=] f fo |wirc]w RN+

Palermo, Italy — June 23 - 24, 2016

ACM New York, NY, USA ©2016

table of contents ISBN: 978-1-4503-4182-0 Author Tags[ w |
doi>>10.1145/2983468.2983523

* Contact Us | Switch to single page view (no tabs)

Abstract @ Authors  References @ Cited By Index Terms || Publication | Reviews Comments  Table of Contents

The (p,&thetas;)-interpretation of Hough Transform (HT) is a well-known projective technique that is often used in image processing
considering its facilities to localize long stretched objects in a given image. In our earlier work, a definition of "exact HT" has been introduced
for both given grids (XsizexYsize) and (Psizex©size) of the input image and of the HT result, respectively, considering the (p,&thetas;)-HT
like a Radon transform (RT). A few iterative approaches have been also proposed there to approximate the exact HT for reducing the
performance complexity to not much bigger one than cubic. However, these approaches become less acceptable with increasing of the input
image grid as in the case of astronomical images, e.g. when HT is applied for identification of flare stars in archive images of stellar chains.
In this work an analytic solution is proposed for distribution of the exact (p,&thetas;)-HT model into the chosen HT-grid of the output.
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Hough transform to stress on elongated objects in images
[2,7,8,9,12]

The original HT, by Hough (1961):
a lineL(x,y|k,b): (y=kx+Db) in the object (input image) spaee the point
L,r(k,b) of the HT parameter space;

A line (as a continuum of points) <=> a point (as a continuum of lines crossing it)
Troubles with HT representation of vertical lines (k 9

The ¢ ,gq)HT, a maodification of HT bypuda& Hart (1982):

based on the normal equation of a lib&x,y|r ,q): x.cos)+y.sin(q)=r
A line (as a continuum of points) <=> a point (as a continuum of sinusoids crossing it)
(Ir| ¢ Diag(image),-p/2 <q ¢ p/2)




(r,q)HT to recognize the slope of text rows in an image
( the most popular application of HT ) [3, 5, 6, 7, 9]

-
-
-
-
-
-
K3
-
3
E3




Our case:(r,g)HT to recognize stellar chains in an imag
[1, 4]

Segmentation of stellar chains,
obtained by a specific astronomical
method multiple photo expositions
(combined over one and the same
photo plate) of the observed sky
guadrant

This is a problemsto be solvedin
our projecton Astroinformatics




e Hough transform to stress o

- RIS IFGRICHEHIMe el o) HT performance: it transforms each
Image pixel and accumulate its HT representatia@o&nusoidl into HT
space. To increase the representation precision you have to increase th
HT space (i.e. array) size. And the processing complexty is
X Ymase Gnax ~ N (1) A new approach is obviously necessary to speed

max "m

up but to make more precise too [3, 8, 9, 11, 12, 13]
Anexact HTcan be defined using the fact that
- The (¢ ,9)HT is equivalent to the transform of Radd®17): [7, 9, 11,13]

whereRol is the definition domain of the imade £x,y), (xy) Rol; RoHT is the

definition domain for HT of the image, i.e. fo=h(r,g);andd 1 s t he Di r a

function.

: Image processing uses direci)HT (i.e. RT) while computer
tomographyi the inverse RT (i.er(q)HT?)



