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ENOT 

Framework for neural network 
compression and acceleration



Our Team

Mr. Vladimir Dybanov - Business Development

Author of 30+ AI-related scientific publications
Co-founder multiple AI-related startups

Dr. Sergey Alyamkin - Chief Executive Officer

Lecturer and NSU
Author of 25+ AI-related scientific publications, h-index = 6
winner of competitions LPIRC – 2018, LPIRC– 2019

Prof. Iven Osedelets - Chief Technical Officer

Professor at SkolTech University
Author of 280+ AI-related scientific publications, h-index = 40
Author of unique methods for low-rank Tensor decompositions
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5-7 DL-developers
  +
9-12 months

~ 300-400$k

EDGE AI development is long and expensive



ENOT  - Tool for AI developers
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Data collection Baseline Test Hypothesis PortingNN train

80% time spent

ü  Timing
ü  Budget
ü  Success

PortingBaselineData collection
ENOT



ENOT  - Tool for AI developers
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ü  NAS

ü  Pruning

ü  Quantization

ü  Distillation

HW parameters

ENOT

Limitations

PortingBaselineData collection
ENOT



6

Compression/acceleration up to 
25 times w/o accuracy loss

Reduction AI development 
time 

up to 70%

Suitable for any HW 
platform

ENOT framework
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FPS: 1.7
• mAP: 0.88

• MMAC: 522 mln.
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MobileNet-v2 SSD

Case Study – medical mask detection

• ARM Cortex A7 1.2 GHz

• RAM: 50Mb



Results

Neural Networks Average 
Precision

MMAC Layers Model Size (Mb) FPS

Baseline 0.88 522 16 15.3 1.7

Нейросеть Average 
Precision

Число операций 
(MMAC)

Число 
слоев

Размер модели 
(МБ)

Скорость работы 
(FPS)

NAS (best accuracy) 0.62 501 15 10.6 1.8

NAS (best latency) 0.87 230 12 6.0 3.8

Нейросеть Average 
Precision

Число операций 
(MMAC)

Число 
слоев

Размер модели 
(МБ)

Скорость работы 
(FPS)

NAS + prune 0.87 170 12 5.3 5.2

NAS + prune + quantizaton 0.87 170 12 1.4 7.2*

Neural Architecture Search

0.89

NAS + Pruning + Quantization

7.2

6.0

1.4

ü Model size reduction - 10.9
ü Latency reduction – 4.2 



Results



Benchmarks

CIFAR-100 Accuracy MMAC Acceleration

Resnet-50 (baseline) 0.76 1178 1

ENOT_RN-50_1 0.76 584 2

ENOT_RN-50_2 0.75 170 6.9

CIFAR-100 Accuracy MMAC Acceleration

Resnet-18 (baseline) 0.74 547 1

ENOT_RN-18_1 0.75 263 2

ENOT_MN_18_2 0.73 92 5.9

Mseg mIoU MMAC Acceleration

HR-net (baseline) 0.44 46256 1

ENOT_HR-net 0.43 17731 2.6

Pascal VOC mAP MMAC Acceleration

Retina-ResNet50 (baseline) 0.72 17086 1

ENOT_RetinaRN50-1 0.71 3458 4.9



Face recognition for Smart Camera
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Case: Face Recognition

Limitations: 10МБ, ARM  - 500 MHz, 500 ms

Accuracy before/after(%): 99.87 / 99.63

Acceleration/Compression: 12 / 15 times



Licence Plate recognition for RPi
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Case: LP detection + OCR

Limitations: ARM  - 1.2 GHz, 250 ms

Accuracy before/after(%): 97.1 / 96.8

Acceleration/Compression: 6 / 18 times



Speaker identification for Android TV-set
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Case: Speaker Identification

Limitations: ARM  - 900 MHz, 4 RT

EER before/after(%): 1.9 / 2.4

Acceleration/Compression: 25 / 20 times



Our achievements
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Expasoft team won 1st prize at IEEE International Low-Power 
Image Recognition Challenge (2018 LPIRC-II) Track 1 & 
Track 2, November 2018.

Expasoft team got 2nd prize at IEEE International 
Low-Power Image Recognition Challenge (2019 LPIRC-
III), June 2019. 

1
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Our clients/partners
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Thank you!

Head above the competitors!!!


