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Language Is Important...

» Most information is available in either written or spoken
words
» Language projects fundamental real world concepts

» Speach is everywhere

...but really difficult
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Walking or even
climbing can be
learned fast







Why Is language complicated 7

» Language has many syntactic relationships

Stoiber probably thought, he was making a clear point

» Language understanding ofen requires external knowledge

Pippi feeds Mr. Nilsson regulary.

» Language heavily depends on the context

,The president has a great vision®

» lrony and sarcasm are topics on their own
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But it works...

...now does it?




How does modern NLP work?

Word-Vectors

Language
IS
more
than

words
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How does modern NLP work?
Word-Vectors
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How does modern NLP work?

Word-Vectors

King

+ Princess
- Queen
= Prince
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How does modern NLP work?

Encoder / Decoder Model

........... [ Empep [ >[ ] [
_ Represent the textas | [®] = [ cvoeo Y| )|
EmbEddlng Embeddings ........... m ........... >[ ] [
Enrich the embedding v v
with contextual
information
Reduces the feature
matrix to a single vectory
OI1I1I11I11n)
Use the vector to decide
about the output v

source: https://explosion.ai/blog/deep-learning-formula-nlp

12


https://explosion.ai/blog/deep-learning-formula-nlp

How does modern NLP work?
Transformer and Self-Supervised Learning

Language is more than words. Gram#reieds also important.

0,8
0,6
04
0,2

» Self Attention s
» Mask some words
» Randomly add a second sentence

source: http://ruder.io/nlp-imagenet/
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http://ruder.io/nlp-imagenet/

How does modern NLP work?
Big Language Models + Transfer learning

» Bert Large
»  24-layer, 340M parameters

» Bert Base (104 languages)
» 12-layer, 110M parameters
» 64 Tesla V100 GPUs for 79.2 hours
»  Cost of training $2074-$12,571



Solving Vision

Introduction of CNN models
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2010 2011 2012 2013 2014 2015
top5 error rate of the annual winner of the ImageNet image classification challenge

Source: https://www.researchgate.net/figure/Historical-top5-error-rate-of-the-annual-winner-of-the-ImageNet-image-classification_fig7_303992986 [accessed 6 Sep, 2019]
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Solving Speach

Performance on different NLP Challenges
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» Coref: Co-Reference 10
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Songs as words

Word Vectors

Auto-Generated
Playlists

TITLE

Hurt Somebody

islands_

Run to You

Lonely Together - Acoustic
Too Much To Ask

Work On Me

Be Your Love

Leave a Light On
Nevermind

World Gone Mad

Sl

PLAYLIST

Friihlingsgefiihle

Ganz vorsichtig streckt der Friihling seine Fihler aus. Mit dem passenden Soundtrack kommer
die passende Stimmung.

Created by Spotify « 67 songs, 3 hr 58 min
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ARTIST
Noah Kahan, Julia Michaels
Blaudzun

Tom Gregory

Avicii, Rita Ora

Niall Horan

The Tech Thieves

Bishop Briggs

Tom Walker
Dennis Lloyd

Bastille

e N e

ALBUM

Hurt Somebody

islands_

Run to You

Lonely Together (Acoustic)
Too Much To Ask

Work On Me

Be Your Love

Leave a Light On
Nevermind

World Gone Mad (From Brig.
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—
Monlca featuring Ty Lil Wayne / Shane
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Method of filtering a liquid used in

EP-1889812 10 exhaust of a diesel engine
2006.08.11 LAB SA
Cites 0 Cited by 0 in this dataset

B01D03/14, B01D03/14, B0O1D03/96, B01D03/96,
CO02F01/28, CO2F01/28, FOT1N03/04, FOTN03/04

molecules, filtration, surfactant, pollutants, anionic, car-
bon black, granular, bed, charge, unit formed

The process of filtration of seawater for purifyingexhaust
fumes of a diesel engine (101) by wet process, compris-
es adding cationic or anionic surfactant to the seawater,
and passing the seawater in a granular filtration bed
(103) at a speed of 2-10 cm/s. The seawater contains




Ta b N | n e i <iostream>

2 <vector>
<unordered_set>

std;

code-
generation
algorithm s

bool three_sum() {

OpenAl GPT-2

Intelligent Code-
Completion

https://tabnine.com/blog/deep/



https://tabnine.com/blog/deep/

Other applications we investigate in

— 0] A

Abstractive text Fine-tune general purpose Attention based RNNs for
summerization using on language models for text Q&A on database
arbitary long texts using classificiation in special information using

bidirectional RNNs language environments reinforcement learning

Access previously not
accessible data sources for
easy information access
(hotlines, chatbots...)

Extract key aspects on

@ long, complicated texts
(medical records,
legislative texts)

Limit offenstive speach in
public communication
(bulletin boards, e-mails)

https://www.inovex.de/blog/text-summarization-seq2seq-neural-networks/


https://www.inovex.de/blog/text-summarization-seq2seq-neural-networks/

Questions?

Let’s talk:

Nico Kreiling
3 nicokreiling
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https://twitter.com/NicoKreiling

