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Links

Å The Scale of the Universe https://htwins.net/scale2

Å Global BioImaging https://globalbioimaging.org 

Å Latin American Bioimaging LABI https://labi.lat/es

Å Sociedad Chilena de Imágenes Científicas SoChIC https://imagenescientificas.cl

Å Red de Equipamiento Científico Avanzado REDECA UChile https://redeca.med.uchile.cl 

Å Microscopy Australia https://myscope.training

Å Photomultipliershttps://evidentscientific.com/en/microscope-resource/knowledge-hub/digitalimaging/concepts/photomultipliers

Å Chrome Spectra Viewerwww.chroma.com/spectra-viewer

Å ThermoFisher Spectrawww.thermofisher.com/order/fluorescence-spectraviewer

Software

Å SVI Huygens Software, deconvolution https://svi.nl/tiki-login_scr.php

Å FIJI, image processing package built upon ImageJ https://fiji.sc

Å ilastik, interactive learning & segmentation toolkit https://www.ilastik.org/

Å BioImage Model Zoo   https://bioimage.io/#/models

Å CellProfiler, pipelines   http://cellprofiler.org

Å Icy, open community platform for bioimage informatics http://icy.bioimageanalysis.org

Å Napari, a Python imaging ecosystem  https://napari.org 

2025 LABI Meeting
UBA, Bs. Aires, Argentina

2025 SoChIC Meeting
UACh, Valdivia, Chile

Course material
https://scian.cl
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Ç The Good, the Bad and the Ugly. Helen Pearson. 2007. Nature 447: 138-140 https://dx.doi.org/10.1038/447138a

Ç Seeing is believing? A beginners' guide to practical pitfalls in image acquisition.
Alison J. North. 2006. The Journal of Cell Biology, 172(1):9-18 https://doi.org/10.1083/jcb.200507103

Ç Computational methods for analysis of dynamic events in cell migration
V Castañeda, M Cerda, F Santibáñez, J Jara, E Pulgar, K Palma, ... . 2013. Current Molecular Medicine 14(2): 291-307
https://doi.org/10.2174/1566524014666140128113952

Ç Fluorescence Microscopy, From Principles to Biological Applications.
Ulrich Kubitscheck (Editor), 2nd Edition, June 2017, Hardcover, ISBN: 978-3-527-33837-5

Ç https://www.zeiss.com/microscopy/en/resources/insights-hub/life-sciences/basics-of-confocal-microscopy.html

Ç https://www.microscopyu.com/tutorials

Ç http://zeiss-campus.magnet.fsu.edu/tutorials/index.html

Ç https://www.leica-microsystems.com/science-lab/tag/basics-in-microscopy/

Ç Fluorescence Microscopes @LEO/SCIAN-Lab https://www.youtube.com/playlist?list=PLG8B8Uyfh7-Azddns5nv_kZU1YQGD4bBg

Ç Principles of Fluorescence Spectroscopy, Joseph R. Lakowicz. Chapter4.1, Introduction to Fluorescence

Ç A Global View of Standards for Open Image Data Formats and Repositories
JR Swedlow, P Kankaanpää, U Sarkans, W Goscinski, G Galloway, ... Nature Methods 18:1440-1446 https://doi.org/10.1038/s41592-021-01113-
7

Ç Tutorial: guidance for quantitative confocal microscopy. Jonkman, J., Brown, C.M., Wright, G.D. et al.2020. Nature Protocols 15: 1585-1611 
https://doi.org/10.1038/s41596-020-0313-9
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Existing bioimaging technologies ƛƴ /ƘƛƭŜ Χ

~50 state-funded optical and electronic microscopes 

FONDEQUIP (2011 Ÿ)

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

La Red de Equipamiento Científico Avanzado: https://redeca.med.uchile.cl  

Santiago and public/private universities and institutes 

concentrate the largest quantity of equipment

ǒ 10 microscopes @REDECA (F-Med, UChile)

ǒ 7 in CEMC and other Faculties (UChile)

ǒ 6 optical microscopes + 2 TEM 2 SEM @ PUC 

ǒ 9 microscopes @ CMA Bio Bio (U. Concepción)

ǒ ...

FONDEQUIP ... 

https://servicios.conicyt.cl/buscadorequipos/#/search_result/microscopio
https://redeca.med.uchile.cl/


https://imagenescientificas.cl

...the new Chilean Society of Scientific Imaging (SoChIC) holds its first meeting , 

21-22.11.2025, Universidad Austral, Valdivia, Chile.

2022

2025

https://imagenescientificas.cl/


Steffen Härtel
SCIAN-Lab; BNI; 
REDECA; ICBM; 
F- Med; U-Chile
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I. Image Acquisition

Ia|-> Fundamentals of confocal microscopy

Ib|-> Fundamentals of fluorescence

II. Deconvolution

III. Segmentation
IV. Analysis



Geometry is like a keyboard 
of languages ...

... curves ( regular or not ) , 
straight lines, angles, circles, 
arcs...

... are the few universal 
elements that can be used to 
express everything !!!!

Joaquín Torres García

Uruguay an, painter  and thinker ,

Montevideo, Barcelona, Par²s, NY é

TO THINK IS TO 
GEOMETRIZE



morphology

topology

UNIVERSALISMO 
CONSTRUCTIVO

time



UNIVERSALISMO 
CONSTRUCTIVO
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Human Observers

They interpret images holistically, semantically, 

and contextually.

...integrating prior experience, clinical knowledge, 

patient context, and complex visual cues, often 

implicitly.

Quantitative Computational Methods

They interpret images as high -dimensional 

numerical data.

... extracting explicit, reproducible, and 

measurable statistical and geometric patterns, 

without intrinsic semantic understanding.
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Quantitative Computational Methods

They interpret images as high -dimensional 

numerical data.

Métodos IA / Deep Learning

Interprets images as a hierarchy of automatically learned representations .

Early layers Ÿ edges, contrasts, simple textures

Intermediate layers Ÿ shapes, tissue patterns, structures

Deep layers Ÿ complex signatures associated with clinical outcomes

The interpretation is not semantic, but functional and statistical.

Human Observers

They interpret images holistically, semantically, 

and contextually .





Miguel Concha
Developmental  Biology

V Castañeda, M Cerda, F Santibáñez, J Jara, E Pulgar, K Palma, ... 
Computational  methods for analysis of dynamic events in cell migration , 
Current molecular medicine 14 (2), 291-307

https://scholar.google.com/citations?view_op=view_citation&hl=es&user=pC1AX9AAAAAJ&cstart=20&pagesize=80&sortby=pubdate&citation_for_view=pC1AX9AAAAAJ:NaGl4SEjCO4C
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Very Large Telescope (VLT),  

4 Telescopes, 8m, 2600 m

Atacama Large Millimeter/submillimeter

Array (ALMA), 66 Antenna, 5000 m

E-ELT European 

Extremely Large 

Telescope, 39 m, 3000 m

vvv www.scian.cl



vvv
Haga clic para modificar el estilo de título 

del patrón

Extraterrestrial Monster Science produces: 

TeraB , PetaB, ExaB, ZettaB, YottaB

é Tera is a unit prefix

in the metric system

denoting multiplication

by 10E12 or

1.000.000.000.000 !

é Tera is derived from

Greek ŰɏɟŬɠ(teras),

meaningñmonsterò.

é Tera was confirmed

for use in the SI in

1960é. Wiki !

vvv www.scian.cl
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Interactions ...
Å intra - and intermolecular ...

produce changes ... 
Å spectral
Å lifetimes
Å polarization
Å intensity ...

- Fluorescence
- Phosphorescence

Luminescence :

Dt ~ 10 - 8s
Dt ~ 10 - 3 - 10 0s

Absorption / Excitation

« Dt    ­

Emission

| -> Fluorescence



l

Energy of a photon : (~1-5eV)

E  =  h n=  hcl-1 |  c  =  nl
n, frequency [s-1]

h, Planck's constant [6.626 10-34 Js-1]

l, wavelength [m]

c, speed of light [~3 108 ms-1]

pm nm mm mµm

l

10 10 10 cm 109 6 3 -1 -3

n
_

EHz PHz THz GHz

n

MeV keV eV

E

g X UV IR MW RW

Vibration RotationValenz

Nucleus

Internal

Elecrtrones Molecules

ESR /

NMR

300nm 700nm

| -> Fluorescence



Intercombination

10 -8s

10 -6 - 1s 

Transitions :              w radiación Levels : vibrational

w/o radiación |   -> heat electronicos

-> energy transfer (FRET)

-> radicales ... STED

10 -9-10 -8s Fluorescence

10 -6 - 1s Phosphorescence

10 -15s Absorption

10 -12s

Internal conversion
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| -> Jablonski Diagram



vvv | -> Diffraction limited Microscopy

https://zeiss-campus.magnet.fsu.edu/print/livecellimaging/techniques-print.html



| -> Diffraction limited Microscopy

PSF =  |U| 2  = f( J 0 )

U, Kirhoff's  Diffraction  Integral

J0 , Bessel function  series

Non - geometric  optics  / 

Diffraction  theory



| -> Diffraction limited Microscopy



| -> Confocal , Spinning & Light Sheet Microscopy



https://zeiss-campus.magnet.fsu.edu/print/livecellimaging/techniques-print.html

| -> Confocal , Spinning & Light Sheet Microscopy



confocal spinning disk

|-> Convoal vs Spinning Disk Microscopy



|-> Perkin  Elmer Spinning Disk with  laser ablation



vvv | -> Deconvolution
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26                    28                    30                      32                     34                                38 time (hpf)

box hight

box width

box entropy

box model

box elongation

box length

box flatness

| -> Deconvolution


