Accepted Manuscript

e

Embedded registration of visible and infrared images in real time for pn

noninvasive skin cancer screening

Fabian Inostroza, Silvana Diaz, Javier Cardenas,
Sebastian E. Godoy, Miguel Figueroa

PII: S0141-9331(17)30049-2

DOI: 10.1016/j.micpro.2017.09.006
Reference: MICPRO 2617

To appear in: Microprocessors and Microsystems
Received date: 16 January 2017

Revised date: 25 August 2017

Accepted date: 4 September 2017

Please cite this article as: Fabian Inostroza, Silvana Diaz, Javier Cardenas, Sebastian E. Godoy,
Miguel Figueroa, Embedded registration of visible and infrared images in real time for noninvasive
skin cancer screening, Microprocessors and Microsystems (2017), doi: 10.1016/j.micpro.2017.09.006

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.micpro.2017.09.006
https://doi.org/10.1016/j.micpro.2017.09.006

Embedded registration of visible and infrared images in
real time for noninvasive skin cancer screening

Fabian Inostroza, Silvana Diaz, Javier Cardenas, Sebastian E. Godoy, Miguel
Figueroa*

Department of Electrical Engineering, Universidad de Concepcion, Concepcion, Chile

Abstract

We present an embedded system architecture that implements teal-time multi-
modal registration to enable dual-camera spatio-temporalfeature extraction in
a skin cancer screening application. We test the\systemson a combination of
visible and long-wave infrared image sequences, but it can be easily extended
to setups operating in different sections of'the spectrum. Image registration is
performed by matching common features between each frame of a visible image
to each frame of an infrared image sequence to estimate a projective transfor-
mation between them. The parameters of this transformation are estimated
recursively on line with the video, thus enabling image registration in real time.
The algorithm is implemented/using a combination of embedded software and
dedicated hardware units on a heterogeneous reconfigurable system-on-a-chip.
The hardwaré performs feature detection and extraction, while the software es-
timates the transformation parameters and maps each visible video frame onto
the infrared image coordinates. Implemented on an FPGA, our prototype runs
at’540 frameés per second with a 135MHz clock, consumes 1.8W and utilizes 29%
and 54% of the logic and multiplier resources of the chip, respectively.
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