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Aktivitate: Lielapjoma pils€tvides video un citu sensoru signalu savakSana
un analize, izmantojot augstas veiktsp&jas skaitloSanas resursus

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

Grupas cilveki:
Kaspars Sudars
Roberts Kadikis
Ricards Cacurs

1. posma apaksuzdevumi (izpildits uz 2015.9.8.decembri):

* Apzinat labakos tehnologiskos risinajumus Vvideo analizei (Rezultats: MNT)

* lekartot vidi MNT apmacibai (Rezultats: Serveris ar 4 x Nvidia Tesla K20 GPU
un Caffe, Torch apmacibas vides)

2. posma apaksSuzdevumi (izpildits uz 2016.g.16.martu):

* Skaitlosanas vides un riku izvéle un sakartoSana

(Rezultats: TensorFlow izvél&ta ka galvena MNT apmacibas vide)
* MNT arhitektiira video analizes uzdevuma risinasanai
(Rezultats: Dati — CNN —RNN — Rezultats)



| | .
SOPIITS BigData grupa cacsons ot B

DATORZINATNU

INSTITUTS

Aktivitate: Lielapjoma pils€tvides video un citu sensoru signalu savakSana
un analize, izmantojot augstas veiktsp&jas skaitloSanas resursus

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

Grupas cilveki:
Kaspars Sudars
Roberts Kadikis
Ricards Cacurs

3. posma apakSuzdevumi: m, Q@
Izstradat attélu apstrades metodes drosas N e
pilsetvides veicinasanai

 unikalu objektu atpaziSanai video signalos
» objektu skaitiSanai ar Imijas detektoru
video signalos

;]  Internet

Data gathering and analysis servers
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atpaziSana attelos

Uzdevums:

1. Objektu, attelotu bilde, reprezentet ar pazimju vektoru
2. Novértet deep learning DL pieeju deskriptoru veidoSana

State-of-the-art:

1. Florian Schroff, Dmitry Kalenichenko, James Philbin, FaceNet: A Unified Embedding
For Face Recognition and Clustering, arXiv:1503.03832, 2015

Labeled Faces in the Wild (LFW) 99.63%, On YouTube Faces DB it achieves 95.12%

2. DeepFace achieves 97.35% accuracy on LFW
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COLOR-FERET

Trenina kopa:
10148 atteli

905 klases

Parbaudes kopa:

1190 bildes

108 klases
Pazimju
vektors

Neironu tikls
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Face2vec
Unikalu objektu atpaziSana "

5 layer Liqgar _
Face2vec ANN classification
layer

Classification

| - result
. (training stage)
: Feature

vector
Color-FERET images
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Classification result

Feature vector (11x905)

Color-FERET 11 image batch
(11x224x224x3)

Data size 11x12x12x905
Data size 11x12x12x256

Data size 11x12x12x384

Data size 11x12x12x192

Data size 11x26x26x192

Data size 11x26x26x64

Data size 11x54x54x64
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SOPE h% MNT apmaciba

1. Apmaciba

v,=ann|(p,,Image,)
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2. Atmet linearo klasifikatoru

3. Vektoru salidzinaSana (Octave/Matlab):
X_1=X_1—mean(x_I)
X_1=x_1/sum(abs(x_1))

rij=sum(x_I1.*x_j)
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MNT apmaciba uz

SOPE h%

ELEKTRONIKAS UN

trenina kopas R
MNT -1, LR =0.01 MNT -2, LR = 0.0001

X ass: precizitate [%], Y ass; 1teraciju skaits
Apmacibas sist€ma:
Ubuntu 14.04 + TensorFlow HPC serveris ar Nvidia K40 GPU

1 iteracija ~0.1 sek.
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MNT-1 MNT-2 PN
- - Color-FERET-fa-
Color-FERET Color-FERET b
datubaze datubaze
datubaze

Klase (personas
vards) atrasta
uzreiz, 52.27 87.54 03.94
[precizitate, %]
Klase atrasta 2
méeginajumos, 68.51 94.87 95.96
[%0]
Klase atrasta 3
méginajumos, 77.02 96.97 97.98
[%0]

Bijusie rezultati (VPP 2. posms): Klase atrasta uzreiz 52.27 %, Divas
varbiitigakas klases 68.51 %, 3 varbutigakas klases 77.02 %

El



SOPIITS Rezultati 2

MNT-4,
MNT-3, Color-FERET-fa-
Color-FERET-fa- fb,
fb, BatchNorm BatchNorm,
TripletLoss
Klase (personas
vards) atrasta 71.69
[precizitate, %] 517.69 (<1000
1teracijas)
Klase atrasta 2
meginajumos, [%] 93.94 71.69
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MNT-5,
Color-FERET-fa-
fb, BatchNorm,
NegDB

94.94

97.98

Test€jot sistemu Omkar M. Parkhi, Andrea Vedaldi, Andrew Zisserman,
Deep Face Recognition, klase atrasta ar 100 % precizitati (apmacita uz

2.6M bildém no 2.6K cilvékiem).
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Pieejamas markétas datu kopas:
MS-Celeb-1M: Challenge of Recognizing
One Million Celebrities in the Real World

YouTube-8M Dataset: large-scale labeled
video dataset that consists of 8 million
YouTube video IDs and associated labels from
a diverse vocabulary of 4800 visual entities.

IMDB-WIKI| — 500k+ face images with age
and gender labels
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Seju atpaziSanas sist€tma sasniedz 94.94% precizitati Uz
COLOR-FERET datu bazes

Pienemts publiceéSanai raksts K. Sudars, Face Recognition
Face2vec Based on Deep Learning: Small Database Case,
Automatic Control and Computer Science

Publicets raksts K. Sudars, 1.Bilinskis, E.Buls, Discrete Fourier
Transform of the signals recovered by using high-performance
Event Timers, Baltic Electronics Conference 2016, Tallinn,
Estonia



