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My journey @EPFL towards splines (1)

My first signal
rocessing student

project (1999)
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My journey @EPFL towards splines (2)
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How BIG affected my hobbies...

Before BIG

Playing with cool Enjoying Taking pictures of rare
Danish building Fine Art wildflowers
blocks
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... and how life became 100% splines
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To get hired as a PhD student @ BIG, is wearing a tie required?

Hint: even if it is not necessary, you can always recycle the tie to illustrate
sampling in your image processing class.
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Lifer after BIG: image processing to study heart development

Bulbus cordis

Ventricle

Atrivwm

Stnus venosus

Gray’s Anatomy

Vitelline veins
Day 22 (Human) Adult (Human)

Why it matters:
Congenital heart defects occur in 0.8% of newborn infants and

are the leading cause of birth defect-related deaths SEET  Fame
—



Imaging the developing heart: challenging requirements...

It’s slow: It’s fast: It's 3D (when most
It's small: Development over 2-3 Heart beats microscopes are
heart is a few ....un< ‘_ . per second fast only in 2D)
hundred um, 3 j’/!
cells few um;
= requires

magnification

One channel Sample is fragile No statistics
is rarely enough s A : with n = 1

20 um




.dimensions are too many for naive imaging

morphogenesis
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L<‘Scard|ac function

Image Contrast (Channels, Colors)
optical properties

chemical properties (Ca*)

gene expression
anatomical Iabellng

Number of samples
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Bottlenecks that limit resolution and breadth

e Optical resolving power, data bandwidth

e available time

e sample integrity
Can we perform high-dimensional imaging without sacrificing resolution
or image quality?
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The trick: sample space sequentially over multiple heartbeats

Reconstruction
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Before synchronization After synchronization
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A.S. Forouhar, ML
[Tg(cmic2:GFP) 38 hpf zebrafish, Huai-Jen Tsai, National Taiwan University]
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Many variations on the same theme over the years...

... still many configurations that remain to be cracked!




Reproducible research: different ways to share (or not to share) data

Distribute the data: Sequester the data:
Over 30 databases are distributed BEAT platform (evaluation of biometry

by Idiap: algorithms on sequestered data
www.idiap.ch/dataset S. Marcel et al.

0e0e® < m & www.idiap.ch/dataset ¢ e= 000 < >| DO O oo & www.beat-eu.org/platiorm/ & E
Contact 1 p
¥ M P JBEAT Q | Search experimental results... @ Browse v | & UserGuide -
Idlap Search Site A, search
i ' S . () only in current section
Dataset Distribution Portal The BEAT platform is a European computing e-infrastructure for Open Science proposing a solution for open access, scientific information sharing and re-use including data
AT TR T and source code while pi ing privacy and iality. It allows easy online access to experimentation and testing in computational science. You define what data and
modules you would like to use, we make sure the system runs and provides you with a result. Data from different experiments can be easily compared and searched. The
You are here: Home — Dataset platform also provides an attestation mechanism for your reports (scientific papers, technical documents or certifications).
Navigation
Idiap datasets listing
Dataset
BEAT Platform Overview.
y yo— = Usage summary
Numb. License Dist. —_—
Name Short desc Size o] inis )
files  yes/no  type Experiments <D
2
ST Lh:ﬂfﬁ;n::r"nmk Database (3DMAD) currently contains 76500 frames of 17 persons, o 5 i wes | @@ Pl ov o
g Kinect description i P2ia)
AMI Meeting Corpus is a multi-modal data set consisting of 100 hours of meeting Full O T iy § e | wech age fon St & VA 1158 . Toolchains
AMI : 875G 174 1 WEB 5
recordings. description B el
. ® - R
AREX AMI Requests for Explanations and Relevance judgments for their Answers M i 0 WER | i ML Ll  Algorithms 1367}
escription i i
o o . Full o
AV16-3 Audio-Visual Corpus for Speaker Localization and Tracking 76 6 1 W o s Libraries [29]
< w Full (S —— )
- . . - s
avspoof Database including 10 types of voice recognition attacks 29G 3 1 WEB Hescilption ronaystbaes s Dataformats @
. This dataset contains raw scores in plain text format of several biometric (face and speaker) L Full g ree e n
bioscote recognition systems applied on several databases. S0GR 9 0 VT ey
2 Full s e e Rovarean # .50 Teams (1]
ccc Cursive Character Challenge 215M 4 0 Wep | & @
description 2 R
. . Disco-Annotation is a collection of training and test sets with manually annoted discourse Full + o e e 4 Attestations [57)
Disco-Annotation e [ations for 8 English discourse connectives in europarl texts. cllabs U 0 WS e e
The corpus was gathered with the aim of analyzing emergent leadership as a social ’. Full .
EA phenomenon that occurs in newly formed groups. ahks i i e hiption . Searches [ 38
. Europarl-direct These files provide statement pair extractions from the Europarl corpus of S Full
Europarl-direct the same known source language directly translated to the target languages 140M; u i i description e D AT ANer macrwe pryectond] @ 2 708 v Reports o
The EYEDIAP dataset was designed to train and evaluate gaze estimation algorithms from 2 Full e ”
eyediap RGB and RGB-D data. It contains a diversity of participants, head poses, gaze targetsand  54G w7 |1 weg | @ @ R O v gmonadend =
sensing conditions. description Plotters (3]
i i i Full ¥ wc0rG Bcrairesr machees sconngdi @ 171 v
The Spoofing-Attack Database for finger vein spoofing consists of 440 index real and fake
fvspoofingattack  finger images attempts to 110 clients. = i : WES Gescription Databases (41
‘The objective was to construct a video database allowing to perform quantitative evaluation 2 bl
HeadPose of algorithms extracting information related to the head pose of people, such as head 2.6GB 1 1 Wes | & -
tracking and pose estimation algorithms, or focus of attention analysis. escription Users
Tha Idian Pactar Nata rancicts of imanac avtrartad fram A haure of vidane char 2 rull

till a need:

dynamic image data sets for computational imaging problems are nice to have
but there are too few available

Proposal (2015):

Set up an image acquisition platform to collect and share dynamic images over

a broad range of scales and applications


www.idiap.ch/dataset

2018: A platform in support of dynamic computational imaging

Two 7-axis backdaable robotic
arms (Panda,

Franka Emika !
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Imaging Motion: Explore, Constrain, Reproduce

One Platform to ... ... constrain motion
... explore motion space or view...

systematically... ﬂ ,:
' N2y
... and reproduce arbitrary motion:

Example: Comparing performance of acquisition and/or reconstruction methods

i o
= S R
- R - -

Long exposure Strobed exposure Temporal super-resolution

Christian Jaques, Adrian Shajkofci, Emmanuel Pignat, S. Calinon,
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¢ Imaging the developing heart
— Imaging is a key component but constraints are challenging

— Proposed solution: sequential sampling of the data space (over multiple
heart beats) with post-processing

— Many variations, still many open problems

e Computational imaging
— Need more quality data to work with

— Developed an imaging platform at Idiap

— Platform is open for collaborators!
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