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Was ist kunstliche Intelligenz?
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thinking

"The exciting new effort to make
computers think... machines with minds, "The study of mental faculties through

in the full and literal sense." the use of computational models."
(Haugeland, 1985) (Charniak and McDermott, 1985)

"[The automation of] activities that we "The study of the computatior=*'
associate with human thinking, activities make it possible +~ .
such as decision-making, problem solving, d W\th

learning..." (Bellman, 1978)

c .
humanly ute pp C rationally

comp ex ¢

.. periormed by people.”
(Kurzweil, 1990)

"Computational Intelligence is the study
of the design of intelligent agents."
(Poole et al., 1998)

"The study of how to make computers
do things at which, at the moment,
people are better."

(Rich and Knight, 1991)

"Al... is concerned with intelligent
behaviour in artefacts." (Nilsson, 1998)

acting
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Was gehort zu kinstlicher Intelligenz?
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deep learnin

. machine learning
supervised (ML)

unsupervised

content extraction

classification

natural language

machine translation processing (NLP)
guestion answering 1 e :
. Artificial Intelligence
text generation ( AI)
expert systems .

image recognition o
. vision
machine vision >

speech to text

text to speech

© 2015 Neota Logic

robotics
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Warum der Hype? 4
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ldee «Deep Learning»: Mehr «Tiefe» zum
automatischen Lernen von Merkmalen

Merkmalsextraktion Klassifikation

Klassische Bild- (SIFT, SURF, LBP, HOG, etc.) (SVM, Neuronales Netz

verarbeitung

Vv

(0.2,0.4, ...

Vv

(0.4,0.3, ...)
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Herausforderungen und Losungsansatze 4
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........................................................................ Energy map M*:
VN*M*#energy_IeveIs

:  Class map M
T N*M*#classes

T tiny numbers are class labels from the
typical DeepScores input we process at once.

= =

Refine-Net |—

- BBOX map M®:
Output Featuremaps N*M*2
N*M*256

= 1x1 convolution

It from MUSCIMA+

ith detecte stem is roughly
 a typical proce: el L \um 4+ inpat. The

0
Hpuluﬂ[hmln symbols.

Tuggener, Elezi, Schmidhuber, Pelillo & Stadelmann (2018). «DeepScores — A Dataset for Segmentation, Detection and Classification of Tiny Objects». ICPR’2018.
Tuggener, Elezi, Schmidhuber & Stadelmann (2018). «Deep Watershed Detector for Music Object Recognition». ISMIR’2018.
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Schlussfolgerungen Zh
* Deep Learning hat zu Paradigmenwechsel in Mustererkennungsaufgaben geflhrt
« Die Zeit vom Grundlagenresultat zur praktischer Anwendung betragt wenige Monate

« Spezifische Aufgaben lassen sich sehr gut automatisieren (z.B. Ahnlichkeitssuche)
« KMU sind gut positionert: schon wenige Ressourcen kbénnen grossen Unterschied machen

=1+ .
m=datalab ==
@ «  Prof. KI/ML, Scientific Director ZHAW digital

www. zhaw.ch/datalab A Email: stdm@zhaw.ch
swiss group for artificial intelligence . Telefon: 058 934 72 08
and cognitive science ) . :
*  Web: https://stdm.github.io/

("
+  Twitter: @thilo_on_dat
61‘“&0} . L;Ir:Leedrln: thi:(?-s?;deI?nZnn

Mehr zum Thema:

+ Data+Service Alliance: www.data-service-alliance.ch
< Swiss Alliance for » KI: https://sgaico.swissinformatics.org/
Data-Intensive Services - Zusammenarbeit: datalab@zhaw.ch
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Was ist passiert?
Der ImageNet Wettbewerb

1000 Kategorien
1 Mio. Beispiele .
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container ship ens cap
I‘ip lex camera

zucchini lifeboat Polaroid camera cock
ground beetle amphibian pencil sharpener cocker spaniel|
newt fireboat switch partridge

iPod

water snake| | drilling platform combination lock English setter

e ——

Error Rate

A. Krizhevsky verwendet als erster ein
sog. «Deep Neural Network» (CNN)
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2015: Computer haben “Sehen” gelernt

4.95% Microsoft (06. Februar)
- Besser als Menschen (5.10%)

4.80% Google (11. Februar)
4.58% Baidu (11. Mai)

3.57% Microsoft (10. Dezember)
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Industrialisierung der Notenerkennung Zh
Recent results on class imbalance and robustness challenges [ESCOREPADS]
1. Added sophisticated data augmentation in every page’s margins v L

P ma

s on .f N I‘*Tzh
iy L 2

2. Put additional effort (and compute) into hyperparameter tuning and longer training
3. Trained also on scanned (more real-worldish) scores

omon ® ,a

?9&;{{;.,,(,(.’?":’.’L;lx’ ;'E':'.'.':"-'-':'f:.r"r“:’—"_

= Improved our mAP from 16% (on purely synthetic data) to 73% on more challenging real-world data set
(additionally, using Pacha et al.’s evaluation method as a 2" benchmark: from 24.8% to 47.5%)

Elezi, Tuggener, Pelillo & Stadelmann (2018). «DeepScores and Deep Watershed Detection: current state and open issues». WoRMS @ ISMIR’2018.
Pacha, Hajic, Calvo-Zaragoza (2018). «A Baseline for General Music Object Detection with Deep Learning». Appl. Sci. 2018, 8, 1488, MDPI.
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Ausblick: Innovation aus neuronalen Netzen?
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* Deep Learning ist der Kern vieler erstaunlicher Anwendungen im Bereich der
Automatisierung von Wahrnehmung (Synthese & Analyse)
= Code & Datenséatze laden “Maker” zum Ausprobieren ein

« Automated Deep Learning macht in Zukunft vielleicht

manche Anwendung einfacher

« Aktuell braucht es ein gutes

Verstandnis der Details der Methode,

um Kreativ neue Szenarien zu

erdenken (Stichwort “mTrainer” anstatt

Programmierer?)
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EchEHRN Go gle 4:Paramgm

NeurlPS AutoDL
challenges

» First place: kakaobrain [GitHub repo]
» Second place: tanglang [GitHub repo]
= Third place: kvr [GitHub repo)

OpenPose Mask R-CNN FastPhotoStyle

vid2vid

pytorch-
CycleGAN-and-
pix2pix
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