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Prof. Dr. Steffen Hartel: www.scian.cl / www.cimt.cl / www.cens.cl

Laboratory for Scientific Image Analysis (SCIAN-Lab)
Centro de Informatica Médica y Telemedicina (CIMT)
Centro Nacional en Sistemas de Informacion en Salud (CENS)
Biomedical Neuroscience Institute (BNI)

Institute of Biomedical Sciences (ICBM)

Anatomy and Developmental Biology Program
Escuela de Postgrado
Facultad de Medicina, Universidad de Chile
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Richard Feynman (1918-1988)

Joaquin Torres Garcia 1874-1949

Maria Goeppert-Mayer 1906-1972

René Descartes (1596-1650)
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Human Capital Formation & Institutes
Research in Medical Informatics
DAAD / DFG / STIC-AMSUD / NIH ICM / ICBM

/ BID

SEVAN AP ELACLPDE.

SCIAN-Lab Members

Pls

PostDocs / Young Academics
PhD - students

Master - students
Undergraduate

Research — Assistants
Technicians

Biophysics / Computer Science

Biology / Computer Sc / Electric Engineer / Mathematics
Computer Sc / Electric Engineer / Biochemistry

Medical Technology / Electric Engineer / Medical Informatics
Computer Science/Biology

Medicine / Computer Sc/ Electrical Engineer / Biology
Biotechnology / Labtechnician / Administration
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We are a scientific institution seeking to establish the

knowledge production as a fundamental engine for
the social, cultural and economic development of the
country.




BIOMEDICAL
IENC

Sub-cellular | Cellular Supra-cellular
functional function development
dynamics & morphology & networks

Plasticity Systems Clinical
& behaviour neuroscience studies

Image and signal processing

Biomathematics
Biomedical informatics & telemedicine Applied
Neuromedicine
&
Technology
I Neurodegenerative disease (ALS, Parkinson, Alzheimer)
Psychiatric diseases (Schizophrenia) I

Students - Postdocs - Young investigators - Clinicians - Entrepreneurs

Advanced instrumentation - Animal facilities - Communications & events - Scientific & innovation
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NA M 17 groups
45 magister
52 PhD

cel logy
285 s
2017

Publications
2011-2017 Becas Puente (42/30) y Proyectos Semilla (18)

28 postdocs
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m Prof Dr Steffen Hartel,
Biofisico, Dr. rer. nat.
Director SCIAN-Lab

® Prof Dr Mauricio Cerda,
Ing. Civil en Computacién
PI SCIAN-Lab

= Prof Dr Victor Castafieda,
Ing. Civil Eléctrico, PI
SCIAN-Lab / DTM

= Dr Jorge Jara, Ing. Civil en
Informéatica, PostDoc
SCIAN-Lab

= MSc Constanza Vasquez,
Ing. Biomédica,
Computacion

= MSc Roberto Rojas, Ing.
Civil Eléctrico, Ingenieria
Eléctrica

= Malcolm Moreno,

Administrador REDECA-
BNI-SCIAN-Lab

Dra Karina Palma,
PostDoc SCIAN/LEO-Lab

Dra Carmen Lemus,
Bidloga, PostDoc
SCIAN/LEO

MSc(c) Nicole Canales, T. L

Médico, SCIAN,
Microbiologia

Dante Castagnini, SCIAN-
Lab, Bioguimico

Martin Cadiz, Ing. Civil
SCIAN-Lab, Eléctrico

Dr Camilo Sotomayor,
Medico, SCIAN/HCUCH-
Lab
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Este equipo humano avanzado
conforma actualmente BioMat-
LEO/SCIAN/BNI.

Busca apoyar a cientificos y
colaboradores para desarrollar,
aplicar, capacitar, y entregar
acceso a servicios de
metodologias cuantitativas con
microscopia de avanzada,
procesamiento de iméagenes,
disefio 3D, y manejo de datos
masivos.



Universidad de Chile

DISENO OPTOMECANICO

Disefio e impresion 3D,
Disefio opto-mecanico,
Sistemas opticos.

MICROSCOPIA
AVANZADA

Microscopia de Fluorescencia
Confocal convencional, Spinning
disk,4-Lens Light sheet, Super-
resolucién, Ablacion laser,
Tissue scanner, Microscopia de
expansion, Control
electrénico/6ptico de hardware.

ALMACENAMIENTO MASIVO
DE DATOS EN NUBE & HPC

OwnCloud @

respaldo y almacenamiento de
datos con acceso de alta velocidad
(red U. de Chile/REUNA) y acceso
a HPC. Red con ancho de banda
dedicado 10Gbps.

PROCESAMIENTO DE
IMAGENES Y BIOSENALES

Segmentacion de estructuras 2D/3D
multicanal + tiempo, Tracking,
Deconvolucién, Cuantificacion de
morfologia, topologia & dinamica,
Colocalizacion, Clasificacion.

(B

INSTITUTO
DE CIENCIAS
BIOMEDICAS



Universidad de Chile CIENCIA BAS'CA

L tore memurement [ interterence

Colaboraciones, Proyectos asociativos a
nivel local y regional (cs. basicas y
aplicadas), Escuelas de verano, Cursos
de postgrado, Cursos y Encuentros
nacionales e internacionales,
Capacitaciones (*), Modalidad de
servicios (*)

Bio. del desarrollo, neurociencia,
biofisica, microbiologia

INNOVACION CON PROCESAMIENTO DE

IMAGENES MEDICAS

ijD,Al

T Espama s s o e SpA

CENTRD DE PATOLOGA DIGITAL ABISTIDN POR NTERNET

Spin-offs

Fertilidad,

IA & Patologia Digital,
IA & Radiologia

DeepPathology

Plataforma de telepatologia distribuida

PROGRAMAS DE FORMACION Y

CENTROS

IA-TRAD CHILE

Inteligencia artificial para apoyo
diagnostico y tele-radiologia clinica

APDAI

0000

BRBLECIME)“B
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6 O O CHILE

Programa de Magister U. Ch./U.
Heidelberg, Escuelas de
verano/invierno, Diplomados, Centros
(CIMT, CENS), Cursos y Encuentros
internacionales

Inf. Médica, Telemedicina, Sistemas
de Informacion en Salud

. !
MAGISTER EN
INFORMATICA
MEDICA

C=NS:i
TechChallenge

—

INICIATIVAS REGIONALES Y
NACIONALES IN STlTUTO
DE CIENCIAS
BIOMEDICAS

Charlasy Talleres de Alto Impacto

MIT Critical Data

En I' MAKE HEALTH CHILE

HEALTH DATA SCIENCE: CONFERENCE AND WORKSHOPS

“ '. |:r\) AC S :':'

ERICANA DE COGPERACION

Mesas de trabajo y proyectos
asociativos en Adquisicion,
Almacenamiento, Procesamiento y
Acceso a datos biomédicos
Microscopia, Inf. Médica,
Telemedicina, Big Data



CENTRO DE
ok )| UNIVERSIDAD . EI CentrO CIMT YTELEMEDICINA
a2 DE CHILE

Comité Académico / Advisory Board
F-Med, HCUCH, ICBM, REUNA, INC/GOCCI, NLHPC

CIMT

Centro de Informatica Médica & Telemedicina
Director/Subdirector Steffen Hartel / Mauricio Cerda

Area Gestién de Informacién en Area Diagnéstico y Tratamiento Area Telemedicina
Salud Computarizado Victor Castarieda (Subdirector), Consuelo
Paulina Pino (Subdirector), Rodrigo Martinez, Jocelyn Dunstan (Subdirector), Mauricio Navarro, Eugenia Diaz
Sandra de la Fuente Cerda, Paulina Ruiz, Rodrigo Assar

Unidad Centro de Dato (F-Med, STI, NLHPC): Investigacidn y Servicios de Almacenamiento y Procesamiento de Datos BioMed-HPC

Unidad Formacién de Capital Humano / e-Learning (F-Med): Double Degree MIM, Diplomados, Summer Schools, Apps ...

Unidad Living Lab (HCUCH): Espacio para investigacion e innovacion en escenarios reales ...
Servicios

Investigacion y Desarrollo
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CENS: National Center for Health Information Systems h

Centro Nacional en Sistemas de Informacién en Salud

CORFOY
" R

... to close the sectoral gaps,

generating links between public
11 B and private health providers, and

C=NS ﬁ the Health IT.

ccccc
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INTEROPERABILIDAD

Bienes Publicos

Asesorias

HL7 'HL7

International =CHILE

v

Consolidacion de HL7 Chile

G‘.-.'

/ lHuemul
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lataforma Aprendizaje HL7 FHIR

Capacitaciones

s B [ | .
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CENS @O, ol
N, Servidors"

Pharma

Terminolégico Soluciones

Servicio de Termi ¢
od inologia
Farmacéutica y Diagnéftica

L =TECH
2B CONNECT

BAPOSITORES

SAHO s ORGANZACON
s PROGRAMA OESAO ENTRAL

OBIETVOS.

|{ Encuentro anual de \nteroperabilidad en Salud

CENS Tech Connect

iPreparate parael Futuro dela Salud Digital!

9-10-1- 12 noviembre 2020
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CALIDAD

Bienes Publi
licos & Sellos DA ERES
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Y CREARC

e

LINEAMIENTOS PARA
UNA GOBERNANZA

Tech
Connects

B-PRACSIS: M
- \ : Madurez y Buenas Practi
en Sistemas de Informacién en rs:zﬁﬂgas

Capacitaciones

EGIA NACIONAL DE SALUD
BIETIVOS SANITARIOS AL 2!

ESTRAT

CQMISIONES ASESORAS DE DATOS DE INTERES
pPUBLICOS MINCIENCIA & MINSAL

Sistemas

Servicios Sellos de
I(EZalldafi en Registro Clinico
lectrénico y Telemedicina




Bienes Publicos

Y

Colaboracion
publico - privada -

Tercer W W Responsables
sector Politicos

Educacione
Investigacion

\4-

Formacion del Ecosistema en Salud
Digital con European Connected i iy
Health Alliance (Echalliance). de 'Qgi?:f: lon

|

ormacion para
ograma de f
Pograr ony creacion de
Unidades de Pilolaje en
prestadores de salu

Apoyo a
Emprendedores &
Unidades de Pilotajes Empresas

academia - sociedad

Talleres de desafios

INNOVACION & EMPRENDIMIENTO

HEALTHTECH
BUILDERS LAB

POWERED By;
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ProChile} CE=NS*

Diagndstico de Innovacion ProChile - CENS
“La Ruta: Internacionalizacion de Soluciones Healthtech Chile”

El diagnéstico pretende identificar en cudl de las siguientes etapas se encuentra tu producto o
solucion:



- CAPITAL HUMANO CENS

Modelo de Competencias

Referenciales en SIS Perfiles Laborales

Impulsando la Salud Digital en Chile

2 Areas, 8 Dominios, 32 Competencias y 136 Subcompetencias.

il ” istemas de ]
rd Soporte a la Toma N\ m ‘ i
P de Decisiones N\ = % 4
/ Clinicas \‘»\ <
y Uso Secundario '. =
‘E? de Informacion
en Salud ? @
/ . TRANSFORMACION | Director/a Clinico de Coordinador/a de Jefe/a de Andlisis y
) ‘-A Informadtica en Salud ? Implementacion y Uso Gestion de Datos en
de SIS H Salud
Disefioy Arquitect 8
rquitectura Capacitador/a en el ﬁm‘
Desarrollo - de Procesos /
desis en SIS / e de SIS
Interaperabilidad 0 = Analista de Procesos
\ y Estandares / ' M ' para el Desarrollo de SIS
N en SIS

™ Aspp, 05
SPECTOS LegaLes ¥ ENCC
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Transfor

Gestion de Jefe/a de Andilisis y
Sistemas de Gestion de Datos en
Informacion Salud
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Analista de Procesos
para el Desarrollo de SIS




Red de Salud Digital de las Universidades del Estado (RSDUE)
Digital Health Network of State Universities

OO0O0O0
OO0 O
O0O0
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FORTALECIMIENTO
OO O
UNIVERSIDADES
O0O0O O
ESTATALES
O O O CHILE

12/13 Universidades
O O /4 Asociados

O 3 Afios
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Red de Salud Digital de las Universidades del Estado (RSDUE)
Digital Health Network of State Universities

N Objetivo General 0.8.8.2.5
B . | & -
W 2= Desarrollar la RSDUE con una gobernanza orientada a fortalecer
* = e instalar competencias, capacidades y acciones para casos

de uso en el abordaje de los desafios en salud digital, vinculandose
g - con instituciones pUblicas y privadas.

HL7 ‘W7 (Ditms 43t/1-DAIR

Clencia y Educackén on Red

B % RSID; 2N
||| Cntncal ~* UNIVERSIDAD _ b SCIENTFLAB f UNIVERSIDAD CES
DE AVT]OQL[A C = N s 8 . Un compromiso con la excelencia

n Ciencio
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DEL CAUCA ww.ces.edu.co | EimwEHAS




U-Tarapaca
.___

U-Antofagasta

.——*f

U-Atacama

U-La Serena

Plays Ancha

— U-Valpo

&—— USACH

U-Chile
U-O'Higgens

U-Talea

U-BioBio

OO
FORTALECIMIENTO

Red de Salud Digital de las Universidades del Estado (RSDUE) o)

Digital Health Network of State Universities (RSDUE) uNIvE RCSJ' PAPD ECSJ

ESTATATLTES

CHILE
4 Objectivos

Establecer una gobernanza con una estructura colaborativa, que contribuya a

responder con un enfoque multidisciplinar a los desafios que enfrentan las universidades en
la digitalizacion de la formacion y atencién en salud.

Fortalecer e instalar capacidades en RSDUE para el desarrollo e implementacion de

competencias en tecnologias en informacion en salud en investigacion e innovacion y
en el proceso formativo mediante programas de simulacion y virtualizacion.

Disefiar, desarrollar e implementar prototipos de sistemas de informacion y

plataformas para usuarias y usuarios de los prestadores de salud (centros de atencién u
hospitales vinculados a las universidades de la red) para atencién, formacién e investigacion.

Promover la salud mental de los y las estudiantes de la RSDUE con un abordaje
psicoeducativo, preventivo y escalonado a través del desarrollo de una plataforma digital colaborativa.

HL7 HL7 (5)itms R@UNA ii||_DAIR

International CHILE $atrys division Ciencia y Educacién en Red



Diseno de un modelo de PRESTADORES DE SALUD en Chile.
InnovaChile/CORFO Bien Publico Estratégico de Alto Impacto.

FACULTAD DE MEDICINA

TERMINOLOGIA FARMACEUTICA CHILENA.
InnovaChile/CORFO Bienes Publicos Estratégicos.

EXZELLENZZENTRUM SANTIAGO DE CHILE-HEIDELBERG | - llI:
Center of Excellence for Innovative Research and Education
Medical Informatics, DAAD 2009/2014, 2014/2019, 2021/2024

CHIP / PAGEL: CHILEAN HEALTH INFO AND PROCESS CHALLENGE ‘ S
Partnerships for the Health Sector in Developing Countries. DAAD: 2016 — 2019

2017 Healthier World Challenge Grant, Johns Hopkins University

Deep-Pathology: Plataforma de TelePatologia Distribuida Basada en MiMmgm'%N’*
Blockchain y Diagnéstico Colaborativo Apoyado por Deep Learning, FONDEF MESICA
IDeA 1+D ID 19110334 (2019-2021)

TELEMEDICINA

UNIVERSIDAD DE CHILE

)
T

IA-TRAD CHILE: Inteligencia Artificial para apoyo diagnéstico y procesos de
atenciéon en radiologia y tele-radiologia clinica, ANID COVID0733: Hartel S,
Cabrera G, Castaneda V, Pereira G, CIMT, HCUCH, UdeC (2020-2021)

-> 3 FONDECYTs como Pls / 3 FONDECYTs como CO-ls, Anillos, ... CIMT /! womancausoecs
-> Telemedicina HCUCH/CIMT.
-> CENS: Centro Nacional en Sistemas de Informacién en Salud.

-> 2 Cursos Anuales Pregrado Medicina en Informatica Medica y Telemedicina. -
-> Cursos e-learning, histopatologia virtual U-Chile-UMAG. C=NS
-> Escuelas de Verano y Diplomas en Informatica Medica.

uuuuuuuuuuuuuuuuuuuu



https://youtu.be/L2rQNpKfuOw

- Image Processing & Microscopy

2D/3D - Morpho-topology, Motion estimation, Tracking
2022 Traffic

2021 Cell Calcium

2021 Methods in Molecular Biology

2021 Frontiers in cellular and infection microbiology
2018 Immunobiology

2017 Brain

2017 Nature Communications

2017 Developmental Dynamics

2016 Journal of Physics: Conference Series

2016 Cell Reports

2016 Pathogens and Disease

2015 Acta Tropica

2015 J of Clinical and Experimental Pathology
2015 The American Journal of Tropical Medicine
2014 Current Molecular Medicine

2014 Medical Image Analysis

2013 Development

Colocalization

2021 Frontiers in Immunology

2021 PNAS

2017 Frontiers Molecular Neuroscience
2015 Gene

2014 Chromatine Research

2014 Frontiers Molecular Neuroscience
2012 PLosOne ...

- (Bio)Medical Informatics & Health - Data
2021 Nat Methods I PO L

2021 Research and Care. Diagnostics
2020 JMIR mHealth and uHealth . Image Processing On Line
2018 PLOS Medicine

2018 Computer Physics Communications

2017 Computers in Biology and Medicine | y Il
2016 Computers in Biology and Medicine |
2015 Science Translational Medicine

2015 IPOL

2013 IEEE Transactions on Pattern Analysis ...




- Image Processing & Microscopy

rocessing and Analysis e Lo
2D/3D - Morpho-topology, Motion estimation, Tracking Of Fluorescence Microscopy
2022 Traffic mages
2021 Cell Calcium
2021 Methods in Molecular Biology
2021 Frontiers in cellular and infection microbiology OPTICS, FORCEST
2018 Immunobiology &DEVELOPMEN '

2017 Brain

2017 Nature Communications

2017 Developmental Dynamics

2016 Journal of Physics: Conference Series
2016 Cell Reports

2016 Pathogens and Disease

2015 Acta Tropica

2015 J of Clinical and Experimental Pathology dilleodas A% miroblibiats

2015 The American Journal of Tropical Medicine -

2014 Current Molecular Medicme Instituto de Investigaciones Biolégicas Clemente Estable
2014 Medical Image Analysis
2013 Development

Colocalization
2021 Frontiers in Immunology

2021 PNAS

2017 Frontiers Molecular Neuroscience

2015 Gene

2014 Chromatine Research o ¥ _

2014 Frontiers Molecular Neuroscience . LA SERENA SCHoor

2012 PLosOne .FOR DATA;S(;IENCELZOIE i

. . . - Applied Tools for g
- (Bio)Medical Informatics ' ,‘  Dta-driven Sciénes

2021 Nat Methods X, onsust 20-29, 2018

2021 Research and Care. Diagnostics - 3 ;e FSerema-chis L S

2018 PLOS Medicine Y R N ~WWW.aUra-0.aura:astronomy

. . . my_org'/w'- t s *
2018 Computer Physics Communications : winter_school7%

2017 Computers in Biology and Medicine | y Il
2016 Computers in Biology and Medicine |
2015 Science Translational Medicine

2015 IPOL

2013 IEEE Transactions on Pattern Analysis ...
2013 Biological Cybernetics

. @ CIMT = NI CORFoOY
= T E



Joaquin Torres Garcia
Uruguayo, pintor y pensador,

Montevideo, Barcelona, Paris, NY ...

PENSAR ES GEOMETRIZAR

La geometria es como un
teclado de lenguajes ...

... curvas, regulares o no,
rectas, angulos,
circunferencias, arcos ...

... son los pocos elementos
universales con que se
puede expresar todo !!!!



' morfologia

UNIVERSALISMO
CONSTRUCTIVO




Skeletonization
mesh contraction, point clouds,

Concept Map

Optical Flow
parametric, implicit, motion
estimation, tracking,

B Mathematical Computational Methods for Microscopic Image Analysis

Active Boundaries
parametnc and implicit boundary
maodels, snakes, AASM,

subjective boundaries,

- .,

Mumford-Shah
Ambrosio-Tortorelh, Chan-Vese,
parametric and implcit
functionals ..

High level image analysis tasks

Level Sets

l’l'.l.ll)(c"\ﬂ‘q)-,
tra and inter region,

nNetrcs

rV7l".|lIH‘A‘.
1 cubes, ROI stacking

)"

wundary volun

hierarchy, space

Adaptive Strategies

» fairng, mesh k de OMmpos

Latt

radient methods

01 cenluia

\l)lvrl S
multigrid, matrix

awtomata

¢ Boltzmant

Low level numerical & combinatorial algorithms

High Performance Computing

cluster, muiticore processing, GPUs, ..,

Comnutina rowuy
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HPC Implementations

T = Image Acquisition M- Connectivity & Storage
( /REDECA —> S 2 @SCIAN-Lab

@ REDECA S by BioMed-HPC

Registration & Restoration

| |

Motion Estimation

Deconvolution

Segmentation —>

Tracking Motion Fields

| |

Shape, Topology, Organization Speed, Persistence, Motion Patterns

> 3D Adjacent
Surface Meshes
Tracking 3D
Surface Meshes
> 3D Vertex
Modelling

»

SPATIAL DESCRIPTORS l TEMPORAL DESCRIPTORS

Physical-Computational Modelling

MODELLING DESCRIPTORS



Data Nifia: Sistema de Almacenamiento y Servicios Informaticos Biomédicos Avanzados (SASIBA)

https://redeca.med.uchile.cl/sasiba

2014-21 FONDEQUIP 200 MM

- > 26 proyectos lo usan/usaron

- > 300 usuarios en nube

- >95% de uso en capacidad
99.996% uptime

JaJrba

- 250 TB, 3 servidores de uso general

= :L

2021-28 FONDEQUIP 400 MM

- 600 TB rapidos, 3 servidores de uso general
- 3 GPU medias para IA

- software de gestion multiples nodos

- software biobanco

- software repositorios cientificos

Catalogos Estudios Procesamiento
Biobanco Clinicos de Imagenes e
BTUCH, UCHILE HCUCH IA

Servicios I+D en Biomedicina y Datos Clinicos.
(+Catalogos Biobanco, +EDC, +Repositorios cientificos)

Red Alta Computo de
Velocidad Almacenamiento y Servicios Alto
(UCHILE + Biomédicos Rendimiento
REUNA) (NLHPC)

Nodo Nodo Nodo
PUC Medicina PUCV


https://redeca.med.uchile.cl/sasiba

Storage &
High Performance Computing

¥ (/REDECA

o
= Advanced Data & Health

SASIBA
Data Center

30078
192x3 GB ram

BioMed-HPC
REUNA *
NLHPC QI b m

10 Gbps

JaJiba

SPATIAL DESCRIPTORS

Scientific Image & Data Processing

Registration & Restoration

v

Motion Estimation

Tracking : Motion Fields

v

Shape, Topology, Organization Speed, Persistence, Motion Patterns

+ ¢  TEMPORAL DESCRIPTORS

Physical-Computational Modelling

asymme
2 laterality index

shape
| 1stev
box length
Il ev/box elongation
§ 2nd ev
box width
ev flatness
bodx flatness

box hel%
i ev rel. elongation
| box rel. elongation
" ev sphericity

box sphericity

ev entropy

box entropy

compaction
n* of neighbours
box slngle overlap

i mocd
aIng\ment
. E
2nd pa
3rd pa -
26 28 30 32 34 38

Micrvoscopyré
Physical Manipulation

(’'REDECA %

.

Advanced Microscopy &S

Optical Tweezers

%) Droplets

L FRET

"17 Laser Ablation

m ALPACA Shape Analysis

Proteinase K (PK)

Intracellular and Extracellular Proteing
Glyeoside-Hydrolases (GHs}
Exopolysaccarides

Mutanolysin (Mut]
peptidoglycan Cell Wall
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High Performance Computing Scientific Image & Data Processing Physical Manipulation
7 ; RED ECA Registration & Restoration - REDECA a /
s Advanced Data & Health L & Advanced Microscopy 2/
SASIBA S o Motion Estimation
— egmentation N H . . S
Dl Camiar Tracking i Motion Fields Optical Tweezers

300TB * ‘ Droplets
192x3 GB ram @ @ P

Shape, Topology, Organization Speed, Persistence, Motion Patterns

) L FRET
BioMed-HPC
SPATIAL DESCRIPTORS ¥ ¥ TEMPORAL DESCRIPTORS -

REUNA
NLHPC [.Ej"g 9 i]ﬂl % Laser Ablation
)

Physical-Computational Modelling
10 Gbps

ALPACA Shape Analysis

Architecture for a Distributed Medical Image Network

B I I M AG I N G Healthcare Provider ‘ Data Trustee Middleware User
(Image Provider)

{image Comsumer)

rowing collaboration A —  Publi
Growing 5 30 00 i

[y - Aushentication Server
Pacs -
. ‘-0_. 1 Pseudomymizer | » Education
- Exchange of experience Py m‘i
- Tral nin g m:u);;;s | [ FHIR Server v L, Innovation
- Shadowing . %
- Document Galleries 3§I ' —| F I H
Raciologist WSHDICOMizer Worklicwr Engine Cansumer Client
e Pt Lis

A Global View of Standards for Open Patooe: ‘ ‘
Image Data Formats and Repositories. LTy — E .
Nature Methods, 2021 ey .
Swedlow Jason et al i

Image Requests
Image Data
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HOSPITAL CLINICO
UNIVERSIDAD DE CHIL!

TACULTAD

MEDICINA

UNIVERSIDAL IE CHILE

STCMED itms

Proyecto ID19110334, Concurso IDeA [+D 2019
DeepPathology : Plataforma de TelePatologia Distribuida Basada en
Blockchain y Diagnostico Colaborativo Apoyado por Deep Learning

DASHBOARD MY CONTRIBUTIONS ~ SERVICES ~ MY TOKENS &

DeepPathology

Opacity Control £ I

R wst [+
- |

Classification Report
w110 a6 Blopsy 1D 586-UCH-81D

[ diassification

iown Contdence LT mes O
oy .

7
IAdemc oma 002% 077 706 8
mon’

62.00

Other Tumors 17.00% , 1369% 1
m?

INodmal 1248%

Adenoma 124%  052mm? 011% 1

DA Tissue Acea Size Areas
Adenoma 052mm?  0.11%
Adenocarcinoma  77.52mm?  17.12%
Adenocarcinoma  21.58mm? 476 %

Adenocarcinoma 059mm’  013%

Adenocarcinoma  0.81mm?  018%
Adenocarcinoma  310mm?  0.69%

&
2 3
3 b
4 B
5 Adenocarcinoma 20077 mm? 4433% b
6 &
7 &
8  Adenocarcinoma  259mm’  057% &
9 &

Adenocarcinoma  0.81mm?  018%

CENTRO DE
INFORMATICA MEDICA
¥ TELEMEDICINA

CIMT

2020-2021 ANID COVIDO733: Hartel S, Cabrera G, CIMT, HCUCH, UdeC
IA-TRAD CHILE: Inteligencia Artificial para apoyo diagnéstico y
procesos de atencion en radiologia y tele-radiologia clinica

., + Rx Normal
e
- o9 ®— -+ Rx Anormal .
° P ¢ ~ COVID-19
. = Neumonia — o o
PR ~ No COVID-19
°
Modelo de Clasificacion 1 Modelo de Clasificacion 2

Categorizacion Rayos-X

Segmentacion y cuantificacion en CT de torax
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UNIVERSIDAD DE CHILE DECIENCIAS

STCMED itms

Y MEDICINA

L/ UNIVERSIBAD DL CHILE

2015-2017 InnovaChile/CORFO Bien Publico Estratégico de Alto Impacto para la
Competitividad, 15BPE-47278

Terminologia Farmacéutica Chilena, condicién habilitante para receta

electrdnica y otros sistemas de informacién en el sector salud.

o

»
()

Patient ; Pharol

Farmazon
Salcobrand
MINSAL

CENABAST

TMED ... an effort to create the first vendor-neutral, standardized, and interoperable
information database using FHIR/HL7. The information model accommodates the
Chilean pharmaceutical sector, enabling users to search for and view bioequivalent
generic and brand medications as well as innovator products. TMED supports
identification of medication type by qualities and features and provides the
possibility of grouping medications by principal active substances. This fosters
data democratization and empowers stakeholders within the pharmaceutical

sector.

Sigle et al JMIR Mhealth Uhealth
2020;8(6):e16648

2017-2021 InnovaChile/CORFO Bien Publico Estratégico de Alto Impacto para la
Competitividad, 16BPE-62299

Disefio de un modelo de informacién, conceptual y semantico, para
caracterizar los prestadores de salud en Chile. Condicion habilitante

para la interoperabilidad entre sistemas de informacién.

( Validacién
~ e SO,
W [ —— Modelo Conceptualde | | | e
R Prestadores de Salud 1
Requiere Requiere Requiere
Requiere  escwos i A | Msonere

Referencias

[ \
| e i
' Propietario de :
| | desaa |

hemeo S :
I I
I I
I I

Figura 2: Modelo Conceptual de Prestadores de Salud, representando al Prestador de Salud Individual y al Prestador de
Salud Institucional con su Establecimiento de Salud, juntos con relaciones vinculantes como Requerimientos de Validacion

y Referencias.
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) Physical-Computational Modelling
10 Gbps ALPACA Shape Analysis
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ificats ty ot iImaging scient
GLMBAL specifications and recommer g scientists. Thus, we have

BIOIMAGING

growing collaboration

- Exchange of experience
- Training

- Shadowing

- Document Galleries

A Global View of Standards for Open
Image Data Formats and Repositories.
Nature Methods, 2021

Swedlow Jason et al

.Blolmaging members, imaging scientists journals tda:cms for potential standards that Global
g - . '’ e

Institutions may adopt and ; » technology manufacturers, funders and

successful use of standards in j ‘ . € recommendatio

., DICO
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rvider

™
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Tissue |,
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specifi Formar

Image Requests

Image Data



" L atin America
Bioimaging

Tecnologias de bioimaging existentes en el pais

FONDEQUIP ...

~40 microscopios opticos y electrénicos con financiamiento
estatal FONDEQUIP (2011 —)

https://servicios.conicyt.cl/buscadorequipos/#/search_result/microscopio

e 10 microscopios @REDECA (F-Med, U-Chile)

e 7 entre CEMC y otras facultades (F-Med, U-Chile)
e 6 microscopios épticosy 2 TEM 2 SEM a @ PUC
e 9 microscopios @ CMA Bio Bio (U-Concepcion)

[

3 microscopios @ U-Mayor

Ovalle



https://servicios.conicyt.cl/buscadorequipos/#/search_result/microscopio

—

Bioimaging en Chile. BR] some ¥
REDECA -

Universidad de Chile ):

Agencia
Nacional de

FONDEQUIP ... @ Red de Equipa,miento Cientifico Avanzado
12 Microscopios Opticos Avanzados
+ 1 Data Center

Space for Co-Work & Design: Data & Imaging 4-Lens Light Sheet Fluorescence Microscope

Fish Facility

" L atin America
Bioimaging

GLOOBAL

BI© IMAGING

growing collaboration



" [ atin America
Bioimaging

Ist LATIN AMERICA BIOIMAGING MEETING

Satellite Events

“International Cooperation for Building ~ Exchange of Experience VI
BiOimaging CapaCitieS in Latin America" w Imaging Latin America

\ Organized by
LatimaAmerica .\ .
’Bioimaging _'\\ 4

@®UruMex Microscopia

Hybrid Meeting
September 12th - 13th, 2022
Montevideo, Uruguay

Financed by

FONDO _ A aucl
iz Qe

AMEIICID 7UCK]
ZUCKERBERG
AGENCA MDICANA INITIATIVE
DI CODPERACON INTIRNACIONA:
PARA [L DESARROLLO

w Registration Open & Free

Deadline: August 22nd
w Travel Grants Available!!!
Deadline: August 8th



Heidelberg Collaboratory

i

for Image Processing

image acquisition

!

ersity
niversity-=Facu
ersit

L vy g
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ip

Computer Vision(Qmmer lab)

Digital Image Processing (Jahne lab)

Image and Pattern Analysis (Schndérr lab)

Image Processing and Modelling (Garbe lab)
rMultidimensional Image Processing (Hamprecht lab)

registration & restoration

!

segmentation

|

!

motion estimation

box model

tracking motion fields

|

shape, topology, organization

speed, persistence, motion patterns

SPATIAL DESCRIPTORS

Castafieda et al 2014

TEMPORAL DESCRIPTORS




Miguel Concha

(=)

image acquisition

!

Biologia del Desarrollo

registration & restoration

!

!

motion estimation

segmentation —>

tracking

motion fields

|

|

shape, topology, organization speed, persistence, motion patterns

SPATIAL DESCRIPTORS

Castafieda et al 2014

TEMPORAL DESCRIPTORS

box model




Extra-embryonic tissue spreading directs early embryo morphogenesis in killifish.German Reig, Mauricio Cerda,
namre — <L . . . ! . ; .
COMMUNICATIONS ~—  Neéstor Sepulveda, Daniela Flores, Victor Castaneda, Masazumi Tada, Steffen Hartel, Miguel Concha

5D in vivo Microscopy Image Processing Modelling—

N VIvo microscopy

2D x/y-image - vortex & random

Aem=520nm O strength of EVL dragging 0.8 walk models

Hypothesis Testing

full simulation wild type (-) random walk Rac1-T17N (-) border attraction e-cad-MO
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Atacama Large Millimeter/submillimeter
Array (ALMA), 66 Antenna, 5000 m

E-ELT European
Extremely Large
Telescope, 39 m, 3000 m




WWW.scian.cl
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fentific

Extraterrestrial Monster Science produces:
TeraB, PetaB, ExaB, ZettaB, YottaB

... Tera is a unit prefix Metic prefixes

in the metric System Prefix Symbol 1000™ 10" Decimal

H denOting mu|tip|icati0n yotta Y 1000° 4 1.000000 000 000 000000 000 000  septillion

) Rp—— e 10007 102! 1000 000 000 000000 000 000 sextillion 1991

J/ by 1OE12 or e 1000% 1078 1000000 000000000000 quintilion 1975
s 1.000.000.000.000! peta 1000° 10" 1000 000000 000000 quadrilion 1975

! tera 1000% 1072 1000000000000 trillion 1960
I giga 1000*  10° 1000000000  billion 1960
|. Tera iS derived from mega M 10002  10° 1000000  million 1960
| , K 1000 10° 1000 thousand 1795
Greek TEPAC (teras), ecto h 10002 102 100 hundred 1795
: “ ” decs a 1000™ 1o 10 ten 1795

meaning “monster”. N o

I 10007"% 107" 01 tenth 1795
. centi c 100072% 1072 0.01 hundredth 1795
Tera was Conflrmed milli 100077 107% 0.001 thousandth 1795

fOf use |n the SI |n micro 10007 107 0.000001 millionth 1960
-y - nanao 10007 107% 0.000000 001 billionth 1960
1960.... Wiki !

pico 10007 107'% 0.000000 000001 trillionth 1960
femto 10007 107'% 0.000000 000 000 001 quadrillionth 1964
atto - 10007 107'% 0.000000 000000 000001 quintillionth 1964
10007 107" 0.000000 000000 000 000 001 sextillionth 1991
10007 107** 0.000000 000000 000000 000 001 illionth 1991
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SCIAN-Lab: BioMedHPC connects via 10 Gbps F-Med, FCFM, STI, REUNA

NLHPC Associated Institutions

I Universidad Catdlica
] del Norte (UCN) | ™~

Universidad Santa
Maria (USM)

Universidad de Chile

(UChile)
Institution

E
Universidad de
Santiago (USACH)

\ "." ":
Universidad de Talca |-~
(UTalca)
on Red ‘ A
R Universidad de la |
Frontera (UFRO)
] Other Chilean
Insti to be
l added ...

Y

A

/7 National Laboratory
7 /// or High Performance
7777 Compaims

7 chie

Leftraru

CLUSTERNLHPC

2640
cores

56Gbps
infiniband
FOR

Red de Biologia
Computacinn\ de
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redeca.med.uchile.cl

INSTITUTO
DE CIENCIAS
BIO M E DICAS FA(}JIIAD DE MEDICINA

| /
C " | ECA Inicio  Quienes somos  Unidades de Servicios v Contacto

Bienvenid@s a REDECA

REDECA provee apoyo tecnolégico, acceso y acompaiiamiento en el uso de servicios y
equipos avanzados. Usuarios de la institucidén y externos pueden solicitar asistencia para la
seleccion de servicios o equipos adecuados a sus desafios experimentales, el
almacenamiento y el anélisis de sus datos.

i REDECA... haz ciencia con nosotros !



Scian/Leo-Lab: Perkin ElImer Spinning Disk with laser ablation
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SCIAN-Lab Leica TCS LSI Super Zoom Spectral Confocal + Superresolution Optical Fluctuation Imaging SOFI



Couve-Lab PALM Vtarar 200, Bliplane 3D



FWHM [nm]

Scale bar: 250 nm

Jorg Enderlein
Géttingen

10 15
cumulant order

Mayor Challenges:
- vibrations
- computational backbone

- sustainability

H\"\H

i ‘ |
Wt




H2B-mCherry

crestin::GFP

Ulrich Kubitscheck
Bonn

merge

00:00:00

Pulgar, Keller, Concha, unpublished

lllumination

i

g

lllumination
Figure 1| Four-lens SPIM setup

Jan Huisken
Dresden

|
m{
= Detection
EE—




00:00:00

merge

crestin::GFP

H2B-mCherry

Pulgar, Keller, Concha, unpublished
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:Qué hay de la conectividad a gran escala en alta resolucion?

Si no puede mejorar su éptica, amplie la muestra.

La Microscopia de Expansion puede ampliar el cerebro del pez cebra
por factor 4.

Karina Palma
Leo/SCIAN
U-Chile

Juan Eduardo Rodriguez
Kubitscheck-Lab
Bonn University
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:Qué hay de la conectividad a gran escala en alta resolucion?

Si no puede mejorar su éptica, amplie la muestra.

La Microscopia de Expansion puede ampliar el cerebro del pez cebra
por factor 4.

Juan Eduardo Rodriguez _*  Karina Palma
Kubitscheck-Lab ey Leo/SCIAN
.

Bonn University U-Chile
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:Qué hay de la conectividad a gran escala en alta resolucion?

Si no puede mejorar su éptica, amplie la muestra.




Zebrafish: Pineal complex

Video of a 3D view comprising 1687 slices. Volume size 1133 x 954 x 954 um?3 (~113 GB) i
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Video of a 3D view comprising 1687 slices. Volume size 1133 x 954 x 954 uym3 (~113 GB)

Confocal ExM + LSFM




Reversible Irreversible Biofilm Biofilm
Adhesion # Adhesion » Maturation » Dispersion

Capsule

Cell Wall omosomal DNA]

—

Plasmid ( % Proteinase K (PK)

ane 4 )
cell Membrane Intracellular and Extracellular Proteins

Ribosomes 4] .

Glycoside-Hydrolases (GHs)
Exopolysaccarides

Mutanolysin (Mut)
Peptidoglycan Cell Wall

Dante Castagnini,
SCIAN-Lab, Bioguimico

MSc(c) Nicole Canales,
T. Médico, SCIAN,
Microbiologia
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Pre-treated
Biofilm

&

Anchoring and
Polimerization

Biofilm-Polimer

Composite

Digestion |

Degraded EPS
Composite

Digestion Il

3
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Ewy
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(94? . /)

W [
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Degraded Cell Wall

Composite

Digestion Il
and Expansion

-

Expanded Gel

Dante Castagnini,

SCIAN-Lab, Bioquimico

Maximum Width (um)

ExM Factor 5,1 + 0,5

Non Treated BiofiimExM
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EQUIPOS DEL IIBCE Y BNI SE CAPACITAN EN TECNICAS SEABAJANDO EN

DE MICROBIOLOGIA Y PROCESAMIENTO DE IMAGENES LAS BACTER CARACTER "
GRACIAS A PROYECTO DE COOPERACION 31C0IM Moreno | gne 5 IAS MULT] R IZACIO
INTERNACIONAL (AGCID) s

: N
ESISTENTES  TENDIMIENTO




Hetz-Lab: Drug Discovery

Natural Chilean compounds

SCIAN-Lab: Digital Pathology

PHOTON |§ OUR BUSINESSI2225-01/02
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€n Chile
BIOMEDICALNEUROSCIENCE INSTITUTE

CHILE

BNI E

Preclinical models

High Speed Whole Slide
Imaging

Digital Patholoy
Quantitative Microscopy

Medical Education &
Outreach

R&D: Applied Science
Impact on Health System

Impact on Public Opinion
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I. Image Adquisition
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II. Deconvolution

III. Segmentation

IV. Analisys
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I. Image Adquisition

I.a|-> Fundamentos de la microscopia confocal

I.b|-> Fundamentos de la fluorescencia

N

II. Deconvolution

III. Segmentation

IV. Analisys

\
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EUROSCIENCE
INSTITUTE

“It is very easy to answer many
of these fundamental biological
questions. You just look at the
thing !

Make microscopes a hundred
times more powerful and many

problems of biology would be
made very much easier."

Richard Feynman (1918-1988)



cienti

fic Image Analysis

René Descartes (1596-1650)

BIOMEDICAL

EUROSCIEMCE

INSTITUTE

... just look at the thing ...
¢ Human visual perception ?

Treatise of man (~ 1637)

Passions of the soul (~ 1649)

|

i
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& EUROSCIENCE (

o . ‘ INSTITUTE
Scientific Image Analysis )

A combination of ...

1| direct signals ...

2| signals from other senses ...

3| feedback loops ...

... produce a symbolic
representation of an object.

e N

glandula pinealis / pineal organ
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Humas vs machine vision

Best resolution in t & x ... ||







ientific mage alysis

OTF: Object/Optical Transfer Function

X2,
BIOMEDICAL &/
FUROSCIENCE
NSTITUTI

o
N

T A,

Myoglobin in Action |Picosecond Laue Crystallography Diffraction Data

Schotte et al (2003) Science

object OTF 0bject:l:mage OTF1

0bjectModeI

1-ps laser pulse
N MbCO
Cryo~\ rystal L
stream i
150-ps "\ >
X-ray pulse Y -
< MAR CCD

« |2, o
- =os + “'ig:;’,'ﬁ " | detecior
o) patlem | @ 132.5mm
X-ray |_L
collimator reh
S ~
goniometer L (
head X-ray beamstop
3 50 mm
rotation axis e i I

AL
F helix

100 ps

Phe29

B helix

T before photolysis

@ after photolysis
10A

http://www.youtube.com/watch?v=InKIBZYarzM
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ientific mage alysis

Diffraction Limited Resulution for a 10m telescope ~ A/D ~ 0.01 arcsec

is limited to ~ 0.5 arcsec by the turbulent atmosphere.

NAQOS creates an artificial star at 90 km altitude in the Earth’s mesosphere.
The Laser Guide Star is used to correct atmospheric effects

0bject OTF object:l:mage OTF1 objectlvlodel

e

The VET Platform at Paranal
(Evening of November 25, 2001)

2.3 arcsec
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ientific mage alysis

Diffraction Limited Resulution for a 10m telescope ~ A/D ~ 0.01 arcsec
is limited to ~ 0.5 arcsec by the turbulent atmosphere.

object OTF object:l:mage OTF-1 objectlvlodel

Hubble

The VLT Platform at Paranal
(Evening of November 25, 2001)




Laboratory for B-I-. ]I"'IIJ||.: l:'lli-._l!'l.l.
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ientific mage alysis

Confocal Microscopy | From Geometric Optics to Diffraction Theory
Diffraction: The deviation of an electromagnetic wavefront from the path predicted by geometric optics
when the wavefront interacts with a physical object such as an opening or an edge.

0bject OTF object:l:mage OTF1 objectlvlodel
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Deconvolution
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raw image
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deconvolution
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|-> Deconvolution

active contour ROI
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@ Laboratory fo
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Image Analysis

|-> Microscopy
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E Seeing is believing? Alison J. Morth, The Journal of Cell Biology, Vol. 172, No. 1, January 2, 2006 9-18

THE JOURMNAL OF CELL EIOLODGY

Seeing is
believing?

A beginners’
guide to
practical pitfalls
in image
acquisifion
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The objective lens is the

most critical component
of a microscope and yet

few researchers grasp
the differences between

specific objective classes.
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“When you employ the
microscope, shake off
all prejudice, nor
harbour any favorite
opinions; for, if you
do, ‘tis not unlikely
fancy will betray you
into error, and make
you see what you wish
to see.” Henry Baker,
chapter 15, "Cautions in

viewing objects” of The

Microscope Made Easy, 1742.

Keep the acquisition
settings constant
between specimens to be
compared quantitatively
and particularly between
sample and control.

“Remember that truth
alone is the matter that
you are in search after;
and if you have been
mistaken, let not vanity
seduce you to persist in
your mistake.” Henry
Baker, The Microscope Made
Easy, 1742.

|



