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Objetivos

* (Generales:

* Conocer la factibilidad tecnologica de integracion de AR en los SNM,
estableciendo beneficios y limitaciones de las distintas opciones
existentes para fines de navegacion medica.

* Especificos:
* (Conocer los componentes de los sistemas de realidad aumentada.
* (Conocer las distinta tecnologias.

* Determinar la mas deseable a la actualidad para su utilizacion en SNM.
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DEFINICION E HISTORIA




Multiples Definiciones de AR

* “AR refers to a perception of a
physical real-world environment
whose elements are merged with
(or augmented by) virtual
computer-generated stimuli (visual
or haptic), creating a mixed
reality.””

* “AR denotes a set of techniques
aimed at combining real and virtual

image elements in real-time.” 2 .

1.- Lamata P et al. Augmented Reality. 2010
2.- Fischer J, et al. Proceedings of the Tenth Eurographics conference on Virtual Environments; Grenoble, France. 2385970: Eurographics Association; 2004
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AR: Historia guiada por la
ficcion.

Aplicacion Cine

1.- Adaptacion de: http://es.wikipedia.org/wiki/Realidad_aumentada

2.- Caudell TF, et al. System Sciences, 1992 Proceedings of the Twenty-Fifth Hawaii International Conference on; 1992

3.- Adaptacion de: http://www.xataka.com/club/realidad-aumentada-la-historia-desde-la-ciencia-ficcion-hasta-la-aplicacion-practica
4.- http://www.imdb.com/
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Definicion SMN

* Computer Aided Surgery (CAS)

* Set de métodos, que usanla | #
computacion para g
planeamiento prequirurgico y
para guiarse durante la
realization de intervenciones

quirdrgicas. | 'gé/

Grunert P, et. all. Neurosurgical review. 2003
Reinhardt H, et al. Computerized medical imaging and graphics : the official journal of the Computerized Medical Imaging Society. 1999
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* Liderado por la neurocirugia

* 1918 Dandy visualiza ventriculos

* 1927 Egas Moniz realiza la angiograﬁa1
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; : ;1
* Liderado por la neurocirugia

* 1918 Dandy visualiza ventriculos

* 1927 Egas Moniz realiza la angiograﬁa1
» 1973 Hounsfield inventa la TAC'

* 1986/87 Watanabe en Tokyo, Roberts en
Hanover, New Hampshire and Reinhardt en
Basel, Suiza Desarrollan el primer dispositivo de
navegacion CT-interactivo de manera casi
simultanea.”

* “computer aided surgery” fue usado por primera
vez en 1986 en una publicacion en aleman por
: 2
Reinhardt.

1.- Grunert P, et. all. Neurosurgical review. 2003
2.- Reinhardt H, et al. Computerized medical imaging and graphics : the official journal of the Computerized Medical Imaging Society. 1999
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Tecnologias de AR

1.- Lamata P, et al. Augmented Reality. 2010
2.- Kang X, et al. Surgical endoscopy. 2014
3.- Weiss CR, et al. AUJR American journal of roentgenology. 2011

4.- Tardif JB, et al. Engineering in Medicine and Biology Society, 2003 Proceedings of the 25th Annual International Conference of the IEEE; 2003




Tecnologias de AR

* Pantallas de visualizacion’

* Video see-throught?

1.- Lamata P, et al. Augmented Reality. 2010

2.- Kang X, et al. Surgical endoscopy. 2014

3.- Weiss CR, et al. AUR American journal of roentgenology. 2011

4.- Tardif JB, et al. Engineering in Medicine and Biology Society, 2003 Proceedings of the 25th Annual International Conference of the IEEE; 2003
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1.- Lamata P, et al. Augmented Reality. 2010
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3.- Weiss CR, et al. AUJR American journal of roentgenology. 2011
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Tecnologias de AR

Proiector

Video

Camera |~

* Pantallas de visualizacion’

Patient used
for display

/ 1\

* Video see-throught?

* Optical see-throught?

* Direct augmentation?

-

.- Lamata FP, et al. Augmented Reality. 2010

.- Kang X, et al. Surgical endoscopy. 2014

.- Weiss CR, et al. AUR American journal of roentgenology. 2011

.- Tardif JR, et al. Engineering in Medicine and Biology Society, 2003 Proceedings of the 25th Annual International Conference of the IEEE; 2003




Tecnologias de AR

1.- Lamata P et al. Augmented Reality. 2010

2.- CCPGA_MIM_2014_M12.1_JdJara_Segmentacion_| - http://www.scian.cl/portal/globals.php?COD SECCION=2960&0PCODE=00100&CS=3207

3.- Tesis Elena Salvador Shadow segmentation and tracking in real-world conditions - laurea in ingegneria elettronica, Universita degli studi di Trieste, Italie
4.- CCPGA_MIM_2014_M12.1_JJara_Segmentacion_II - http://www.scian.cl/portal/globals.php?COD SECCION=2960&0OPCODE=00100&CS=3207
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Tecnologias de AR

BIOMEDICAL

| N Segmentation EUROSCIENCI

INSTITUTE

* Registro

* Not only objects as ROIs, but features...

* Marcas naturales’

* Puntos de interées?

Scale Invariant Feature Transformation (SIFT), D Lowe (2004). Image from J Clemons (2009)
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1.- Lamata P et al. Augmented Reality. 2010

2.- CCPGA_MIM_2014_M12.1_JJara_Segmentacion_| - http://www.scian.cl/portal/globals.php?COD SECCION=2960&0OPCODE=007100&CS=3207

3.- Tesis Elena Salvador Shadow segmentation and tracking in real-world conditions - laurea in ingegneria elettronica, Universita degli studi di Trieste, Italie
4.- CCPGA_MIM_2014_M12.1_JJara_Segmentacion_lII - http://www.scian.cl/portal/globals.php?COD SECCION=2960&OPCODE=007100&CS=3207
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Tecnologias de AR

* Registro
* Marcas naturales’

* Puntos de interés?

* Sombras?

* Siluetas?

1.- Lamata P et al. Augmented Reality. 2010 ==

2.- CCPGA_MIM_2014_M12.1_JJara_Segmentacion_| - http://www.scian.cl/portal/globals.php?COD SECCION=2960&OPCODE=001 OO&CS 3207

3.- Tesis Elena Salvador Shadow segmentation and tracking in real-world conditions - laurea in ingegneria elettronica, Universita degli studi di Trieste, Italie
4.- CCPGA_MIM_2014_M12.1_JJara_Segmentacion_II - http://www.scian.cl/portal/globals.php?COD SECCION=2960&0OPCODE=00700&CS=3207
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Tecnologias de AR

1.- Lamata P et al. Augmented Reality. 2010

2.- Anantham D, et al. Chest. 2007

3.- Pham AM, et al. Otolaryngology--head and neck surgery : official journal of American Academy of Otolaryngology-Head and Neck Surgery. 2007

4.- Fischer J, et al. Proceedings of the Tenth Eurographics conference on Virtual Environments; Grenoble, France. 2385970: Eurographics Association; 2004.




Tecnologias de AR

* Registro 7

* Fiduciales.’ .

* Electromagnéticas? $|

3 A AN AP IS

1.- Lamata P et al. Augmented Reality. 2010
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3.- Pham AM, et al. Otolaryngology--head and neck surgery : official journal of American Academy of Otolaryngology-Head and Neck Surgery. 2007

4.- Fischer J, et al. Proceedings of the Tenth Eurographics conference on Virtual Environments; Grenoble, France. 2385970: Eurographics Association; 2004.
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Tecnologias de AR

* Registro

* Fiduciales.’

* Electromagnéticas?

* InfraRojo’

* Formas*

1.- Lamata P et al. Augmented Reality. 2010

2.- Anantham D, et al. Chest. 2007

3.- Pham AM, et al. Otolaryngology--head and neck surgery : official journal of American Academy of Otolaryngology-Head and Neck Surgery. 2007

4.- Fischer J, et al. Proceedings of the Tenth Eurographics conference on Virtual Environments; Grenoble, France. 2385970: Eurographics Association; 2004.
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Fig. 1. Workflow of the endoscope tracking framework.
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PROPUESTA DE
TESIS

UN PASO AL FUTURO...




MI propuesta

* Combinar la realidad aumentad
en US. con tecnologia AR HMD
tipo optical see-through para
procedimientos de radiologia
iIntervencionista.

* |dentificar herramientas usadas.

* Permitir a los modelos
Interactuar.




Evaluacion de caracteristicas

Augmented Reality approach || No OR registration | Varying viewpoint | 3D view | In-situ visualization | Close to clinical practice

1. Augmented medical + - - depends on —
imaging devices the approach
2. Augmented optical devices — - -+ + -+
3. AR monitors - - 4 - -
4. AR window systems - -+ -+ -+ -
5. Head-mounted displays - =+ -+ + -
6. AR probe — our method + + -+ - -
Table 1: Comparison between five current Augmented Reality approaches and our method. Table entries '+’ indicate an advantage, '—' a

disadvantage. The first column indicates whether an additional registration or calibration procedure in the operating room is needed. The
second column indicates whether the system allows to change the AR viewpoint. The third column indicates whether the AR overlay is spatial.
The fourth column indicates whether in-situ visualization of the therapeutic site is supported. The last column indicates whether the AR
workflow is close to clinical practice.

* Dispositivos de imagen médica aumentada: Camara de video o pantalla transparente montada en un dispositivo
de imagen intraoperatorio existente.

* Dispositivos de aumento 6pticos: Afadir information graphic relevante a una imagen de video de un microscopio
0 endoscopio.

* Monitores AR: Mostrar imagines de video en tiempo real de un area de interés aumentada con objetos graphics
informativos.

* Sistemas de ventana de AR: Proyectar information graphic en espejos semitransparent puesto entre el paciente
y el cirujano.

* HMD: Establecer visualization in situ sin camara, actualizacion de punto de vista automatica y manos libres en el
procedimiento.

Shamir R, et al. 5th International Symposium on Robotics and Automation; 2006.
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REALIDAD AUMENTADA Y LA
NAVEGACION EN CIRUGIA.

¢ TECNOLOGIA APLICABLE?




Argumentos...

A Favor En contra

Tecnhologia existe Tiempo de programacion
Se podria integrar Conocimientos necesarios
Gran impacto en la clinica Llegada a los clientes

Aumentaria seguridad de los

procedimientos Se requiere hardware

No hay costumbre en uso de
dispositivos HMD
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