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VIRTUAL ASSISTANT

• AMAZON ECHO / ALEXA

• SIRI

• GOOGLE ASSISTANT

• MESSENGER / CHAT BOTS

• IMAGE / AR BOTS

• PROGRAMMABLE API / HOOKS TO DEVICES



ASSISTANTS & CHATBOTS

https://chatbotslife.com/5-benefits-of-using-a-chatbot-937b8b793826

• TEXT / VOICE INTERFACE

• SIMPLE QUESTIONS

• INTEGRATED IN DEVICE (PHONE) OR

WHOLE PLATFORM (GOOGLE)

• INTENT RECOGNITION

• NOT CONTEXT AWARE (USUALLY)

https://chatbotslife.com/5-benefits-of-using-a-chatbot-937b8b793826


USE CASES

https://media.idownloadblog.com/wp-content/uploads/2016/09/iOS-10-Siri-Cash-
payment-teaser-001.jpg

https://www.androidcentral.com/heres-what-google-assistant-can-do-your-pixel

https://media.idownloadblog.com/wp-content/uploads/2016/09/iOS-10-Siri-Cash-payment-teaser-001.jpg
https://www.androidcentral.com/heres-what-google-assistant-can-do-your-pixel


CHATBOTS & CHATBOT PLATFORMS

https://lenoxhill.com.au/blog/chatbots-fad-future/

https://lenoxhill.com.au/blog/chatbots-fad-future/


HOW IT WORKS



YANN LECUN - THE NEXT STEP TOWARDS ARTIFICIAL INTELLIGENCE

https://www.youtube.com/watch?v=U2mhZ9E8Fk8

https://www.youtube.com/watch?v=U2mhZ9E8Fk8


INFORMATION & KNOWLEDGE EXTRACTION 

• STRUCTURED DATA

• REQUIRES STRUCTURED KNOWLEDGE

• WORDNET

• NOT ENOUGH STRUCTURED DATA FOR

PRODUCTION USE

http://www.cs.princeton.edu/courses/archive/fall11/cos226/assignments/wordnet-fig1.png

http://www.cs.princeton.edu/courses/archive/fall11/cos226/assignments/wordnet-fig1.png


INFORMATION & KNOWLEDGE EXTRACTION 

• UNSTRUCTURED DATA:

• CAN WORK WITH (MOSTLY) NO STRUCTURED

KNOWLEDGE

• NATURAL LANGUAGE PROCESSING (NLP)

• ENOUGH DATA FOR PRODUCTION USE, 
REQUIRES PREPROCESSING

• EMBEDDINGS

https://www.nltk.org/book/ch08.html

https://www.nltk.org/book/ch08.html


WORD EMBEDDINGS

“You shall know a word by the company it keeps” 

John Rupert Firth, 1957



WORD EMBEDDINGS

• EFFICIENT ESTIMATION OF WORD REPRESENTATIONS IN VECTOR SPACE (TOMAS MIKOLOV, 
KAI CHEN, GREG CORRADO, JEFFREY DEAN, 2013) HTTPS://ARXIV.ORG/ABS/1301.3781

• JEFFREY PENNINGTON, RICHARD SOCHER, AND CHRISTOPHER D. MANNING. 2014. GLOVE: 

GLOBAL VECTORS FOR WORD REPRESENTATION

https://arxiv.org/abs/1301.3781
https://nlp.stanford.edu/pubs/glove.pdf


WORD EMBEDDINGS



WORD EMBEDDINGS

http://www.erogol.com/wp-content/uploads/2016/08/cooccurance_matrix.png

Co-correlation matrix:

• Not preserving word order! 

• Gets HUGE fast (n^2)

http://www.erogol.com/wp-content/uploads/2016/08/cooccurance_matrix.png


WORD EMBEDDINGS

https://jalammar.github.io/illustrated-word2vec/

https://jalammar.github.io/illustrated-word2vec/


WORD EMBEDDINGS

Skipgram

https://jalammar.github.io/illustrated-word2vec/

Continuous Bag of Words (CBOW)

https://jalammar.github.io/illustrated-word2vec/


WORD EMBEDDINGS

http://mccormickml.com/2016/04/19/word2vec-

tutorial-the-skip-gram-model/

http://mccormickml.com/2016/04/19/word2vec-tutorial-the-skip-gram-model/


WORD EMBEDDINGS

https://jalammar.github.io/illustrated-word2vec/

https://jalammar.github.io/illustrated-word2vec/


WORD EMBEDDINGS

https://jalammar.github.io/illustrated-word2vec/

https://jalammar.github.io/illustrated-word2vec/


OTHER EMBEDDINGS

http://projector.tensorflow.org/

http://projector.tensorflow.org/


OTHER EMBEDDINGS

• IMAGES

• TEXT

• ENTITIES

• SPEECH2VEC

• DOC2VEC

• GRAPH2VEC

• TWEET2VEC

… MANY OTHERS



VECTOR SPACE -> FEATURE SPACE

• EMBEDDINGS ARE MYSTERIOUS AND NOT EXPLAINABLE

• SPINE: SPARSE INTERPRETABLE NEURAL EMBEDDINGS, 
23 NOV 2017 

(HTTPS://ARXIV.ORG/ABS/1711.08792)

• VECTOR SPACE -> SPARSE BINARY SPACE

https://arxiv.org/abs/1711.08792


VECTOR SPACE -> FEATURE SPACE

https://software.intel.com/sites/default/files/managed/c0/e0/webops10048-fig1-
binarization-procedure.png

https://towardsdatascience.com/applied-deep-learning-part-3-
autoencoders-1c083af4d798

SPINE: SParse Interpretable Neural Embeddings 

https://software.intel.com/sites/default/files/managed/c0/e0/webops10048-fig1-binarization-procedure.png
https://towardsdatascience.com/applied-deep-learning-part-3-autoencoders-1c083af4d798


KNOWLEDGE VECTORSPACE
• CREATE KNOWLEDGE VECTOR SPACE

• DOC2VEC / CUSTOM AND MIXED EMBEDDING

• TOPIC MODEL FOR PEOPLE, DOCUMENTS, REPORTS, FILES..

• FROM CONTEXT / TOPIC READ POINT IN SPACE

• RECOMMEND DATA OBJECTS

• VERIFY CURRENT CHOICE

• FIND MISSING “CRUCIAL” OBJECTS



KNOWLEDGE VECTORSPACE



THANKS!

• QUESTIONS & COMMENTS?

• MUNTIS.RUDZITIS@GMAIL.COM

mailto:Muntis.Rudzitis@gmail.com

