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Video analize ar Dzilo apmacibu:
BigData paveiktais

K.Sudars

8. decembris 2015
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Aktivitate: Lielapjoma pilsetvides video un citu sensoro signalu savaksana
un analize, izmantojot augstas veiktspéjas skaitloSanas resursus

Uzdevums: Attistit video analizes algoritmus un metodes ieprieks zinamu
darbibu vai notikumu scenariju atpaziSanai pilsétas droSibas veicinasanai

1. posma apaksSuzdevumi:

* Apzinat labakos tehnologiskos risinajumus video analizei (Rezultats: MNT)
* Jekartot vidi MNT apmacibai

(Rezultats: Serveris ar 4 x Nvidia Tesla K20 GPU + Caffe, Torch)

2. posma apaksuzdevumi:

* SkaitloSanas vides un riku izvele un sakartoSana

(Rezultats: TensorFlow izveleta ka galvena MNT apmacibas vide)
* MINT arhitektura videoanalizes uzdevuma risinaSanai
(Rezultats: Dati — CNN — RNN — Rezultats )

Grupas cilveki: Kaspars Sudars, Roberts Kadikis, Ricards Cacurs
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2. posma darbibas virzieni:
* SkaitloSanas vides sakartoSana
Serveris ar 4 x Nvidia Tesla K20 GPU => Klasteris ar 13 K40 GPU + Rocks

ParslégSanas darba uz TF (iznacis 2015 nov.)

\\\

* Dzilas apmacibas riku analize ", Q‘j‘,

* MNT arhitektiira uzdevuma risinasanai . Thy
“Dati = CNN - RNN — Rezultats” Ll Internet
Face2vec, Autoencoder
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Datu savaksanas un apstrades koncepcija: - A o = E =
* Jzmantot esoSo infrastruktiru
(gan eksistejosus hw/sw risinajumus, gan Edi infrastruktiru)
Data gathering and analysis servers
* Edi TestBed video savaksSana ar 40 videokameram
(simule realos datu savakSanas apstaklus)

* Savakto datu klasterizacija ar dzilo apmacibu konkretu problému risinasanai
(piem., objektu atpaziSana dazadas kameras jeb sekoSana, personu identificéjoSas
informacijas aizsardziba un slépsSana video)
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TensorFlow - Google’s latest machine learning system,
open sourced for everyone

Google Research Blog

Prieksrocibas:

- Python API

- multi GPU

- fleksibilitate (p., LSTM, loops)
- Goog]e komandas atbalts TensorFlow - Google's latest machine learning system, open
—Autograd sourced for everyone

Monday, November 09, 2015

The latest news from Research at Google

Q. Searchblog....

A]ternativas . Posted by Jeff Dean, Senior Google Fellow, and Rajat Monga, Technical Lead

_ C affe Deep Learning has had a huge impact on computer science, making it possible to explore new
frontiers of research and to develop amazingly useful products that millions of people use every
day. Our internal deep learning infrastructure DistBelief, developed in 2011, has allowed Googlers to

= TOFCh build ever larger neural networks and scale training to thousands of cores in our datacenters. We've

Research at Goot

used it to demonstrate that concepts like “cat” can be learned from unlabeled YouTube images, to

- Ve1es no S amsung improve speech recognition in the Google app by 25%, and to build image search in Google Photos.

DistBelief also trained the Inception model that won Imagenet's Large Scale Visual Recognition

- Dlglts uc. Challenge in 2014, and drove our experiments in automated image captioning as well as G+ Sekot 5
DeepDream.

Wx, C5+x

While DistBelief was very successful, it had some limitations. It was narrowly targeted to neural

networks, it was difficult to configure, and it was tightly coupled to Google's internal infrastructure -
_rmalking # naearly imnnecikla 0 chare recaarch rade evtarnallv B | ahele


http://googleresearch.blogspot.com/2015/11/tensorflow-googles-latest-machine_9.html
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- 13 serveri, kur 1 centralais serveris un 12 skaitloSanas serveri.
- Serveru hardware:
- 2 Intel Xeon E5-2650 procesori, 2.6 GHz 8 kodoli.
- 64 GB RAM
- nVidia Tesla K40 grafiskas kartes (tikai skaitloSanas serveriem):
- 1.43 Ttlops douple precision performance
* 12 GB atmina
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Uzstadita Linux Rocks 6.2 distribiicija (Balstita uz CentOS).

letver vairakas programmattru pakas, ka pieméram:

— Ganglia - resursu monitoringa riks

http://10.13.137.133/ganglia

— SGE (Oracle Grid Engine) — nodrosina izkliedetu procesu izpildi un parraudzisanu
— Programmesanas un izpildiSanas riki dazadam valodam: Java, Python, C/C++

— Trikumi, nav programmatiiru pakas video kartes draiveriem un programmatiras izstradei,
nepiecieSams attiecigo programmatiiru uzstadit un konfigurét paSiem.

— NepiecieSams uzstadit neironu tiklu programmatiiras platformas (TensorFlow, Caffe
etc), un saprast ka tas izmantot vairaku skaitloSanas masinu vide.


http://10.13.137.133/ganglia

“Kakis vai Zakis”
detektors
DIGITS-2 vide

Klasifikacija pie
marketiem datiem

http://10.13.137.138:5000/models/20151]

cr_AlexNete

Image Classification Model

Solver

solver. prototxt
Network (train/val)
train_val.prototxt
Network (deploy)
deploy prototxt
Raw caffe output
caffe_output.log
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Dataset
cats_and rabbits
Done Now 08, 04:48:07 PM
Image Size
256x256
Image Type
COLOR
Create DB (train)

1974 images
Create DB (val)
658 images
Encoding
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Epoch

M loss (train) W accuracy (val) M loss (val)

Job Status Done

» [nitizlized at Nov 09, 05:24:13 PM (1 secor
# Running at Nov 09, 05:24:14 PM (4 minut
seconds)
= Done at Nov 09, 05:29:00 PM
(Total - 4 minutes, 47 seconds)

Train Caffe Model Done =


http://10.13.137.138:5000/models/20151109-172413-0c1a
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* RNN ieklauj atgriezeniskas saites, kas lauj iemacities laika mainigas pazimes
7 Py s

= A = A — A — A » A
* LSTM — Long Short Term Memory hi
he 1 2 ,_I_\\L Zt = O-(WZ ) [ht_l,.fl?t])
% $ 't =0 (Wr ¥ [ht—lamt])
Tto Zto tanr?t ]tLt — tanh (W . [’rt * ht_l, Sl?t])
1 J ] )
i ) ht:(l—Zt)*ht_1+Zt*ht
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* HTM — Hierarchical Temporal Memory. Alternativs risinajums no Numenta
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Vision Language A group of people
Deep CNN Generating shopping at an
RNN outdoor market.

o -

E @ There are many
vegetables at the
fruit stand.

* Neural-talk:
* Neural-storyteller:

& Atew boys ride their skateboards on the bridge.
* A group of people standing on the bridge.
* A couple of guys that are next to bridge

= * A group of young guys riding a skateboard across a
bridge.

* People walking on a bridge with much luggage

Camera 01



https://github.com/karpathy/neuraltalk2
https://github.com/ryankiros/neural-storyteller
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Informacijas apmaina DL joma

About Competitions Categories « Search G itXiv Register SignIn

* arXiv.org

i Sequence to Sequence — Video to Text
Generate a description of events in a video with LSTMs
DEEP LEARNING (DL) RECURRENT NEURAL NETWORKS (RNN) GENERATIVE

* GitHub.com

Real-world videos often have complex dynamics; and methods for generating open-domain video descriptions should
be sensitive to temporal structure and allow both input and output of variable length. To approach this problem, we
propose a novel end-to-end sequence-to-sequence model to generate captions for videos. For this we exploit
recurrent neural networks, specifically LSTMs, which have demonstrated stateof-the-art performance in image caption

* GitXiv.com

generation.
Links
Subhashini Venugopalan - github-user: vsubhashini
Marcus Rohrbach - Jeff
The network is currently supported by the
Donahue - Raymond recurrent branch of the Caffe fork in my ‘

Mooney - Trevor Darrell - repository or Jeff's repository but are not yet
compatible with the master branch of Caffe.
Kate Saenko

University of Texas at Austin - University

of California, Berkeley - University of Dependencies:
Massachusetts, Lowell 4 - International

Computer Science Institute, Berkeley

Real-world videos often have complex
dynamics; and methods for generating open-
domain video descriptions should be sensitive
to temporal structure and allow both input
(sequence of frames) and output (sequence of


http://visual.ly/paperscape-tool-visualizing-arxiv?view=true
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Paveiktais:

* Apgiits TF prieks MNT apmacibas

(neaizmirstot par paréjam videm)

* MINT struktara “Dati -~ CNN — RNN - Rezultats”

Talak:

* “Dati -~ CNN - RNN — Rezultats” piemers pilsétu drosibai
* Face2vec piemers

* Sparse Auto-Encoder nemarkeéetiem datiem

* Rocks linux klasteris
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