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Deep Learning Workflow Management

NVIDIA Deep Learning
Solution

Deep Learning Challenges

Third Party Pre-Trained Models
. Lack accuracy
. Use case limitations

Deep Learning Training
. Compute Resources
. Time spent training from

Deep Learning Inference
. Unclear workflows for
production ready models

GPU accelerated
pre trained models

Transfer Learning ——eIncremental Training

Toolkit ——ePruning
——ekEasy to use

—®Abstraction from
learning DL frameworks

——eFaster intelligent insights

DeepStream SDK ——eTrack inference

—®End to end- easy Al
deployment
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DeepStream
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*Gstreamer
*TensorRT

DeepStream Sample Applications
GStreamer GST GST

GST-nveglglessink ey GST GST- GST . GST- GST GST
wt GST-alsasink GST-v4l2 GST-v4alL2 GST-nvosd
-1 m nvvigcony nve >0 virz er nvcirdgete ) nvanalytics yorw
Plugin / GST-libd d caffegie nvtracke nvcirdetector analytics nvonvif

nvarguscamsrc nvcannfo

-

LOW level Argus EGL / libDRM ALSA libv4L2 libv4L2 libv4L2 NvCaffeGie | NvTracker nvclr_classifier | NvAnalytics | NvOnvif | libcarinfo
(Camera) (Display) (Audio 10) (Decode) (Encode) (Scaling) (Inference) (Tracking) wSariben (Color Detection) (Analytics) (ONVIF) (Car Info)
: c . CPU/GPU/ ~
Unit CSI/ ISP GPU / DC CPU NVDEC NVENC VIC/GPU GPU CPU he CcPU CPU CPU GPU
("

Hardware IMX185/
IMX274 Jetson module

DeepStream
SDK
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NVIDIA DEEPSTREAM

A unified release across all our platforms will allow application
portability. This includes support for Jetson Nano, our newest Al
platform.

50% reduction in memory footprint resulting in exceptional stream
processing density.

Turnkey integration with Azure Edge loT to build applications and
services, leveraging the power of Azure cloud.

Containerized deployment for Jetson platforms. This enhances the
ability to deploy applications to Dockers, dramatically enhancing the
delivery and maintenance of applications at large scale.

Plugin sources for inference, message schema converter, and
message broker plugins. PRETRAINED

MODEL

A new reference tracker for robust object tracking.

Added support for heterogeneous cameras, segmentation networks,
monochrome images and hardware accelerated JPEG decode and
encode.
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NVIDIA TRANSFER LEARNING TOOLKIT
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NVIDIA TRANSFER LEARNING TOOLKIT

Faster Inference with Model
Efficient Pre-trained Models Pruning

GPU-accelerated high performance

models trained on large scale datasets. Model pruning reduces size of the model
resulting in faster inference

Abstraction Containerization

Abstraction from having deep Packaged in a container easily

knowledge of frameworks, simple accessible from NVIDIA GPU Cloud

intuitive interface to the features website. All code dependencies are
managed automatically

Training with
Multiple GPUs

Re-training models, adding custom data
for multi GPU training using an easy to
use tool

Integration

Models exported using TLT are easily
consumable for inference with Deep
Stream SDK
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NVIDIA TRANSFER LEARNING TOOLKIT

EHEEN 2HEES LIGNEG DX BARQNIRE, s]5Transfer Learning Toolkit—#2{E A,

ResNet10/18/50
VGG16/19
MobileNet V1/v2
AlexNet

Image Classification Object Detection
Faster RCNN supporting backbones: DetectNet_vZ2 supporting backbones:
-« ResNet10/18/50 « ResNet10/18/50
« VGG16/19 « VGG 16/19
» GooglLeNet + GooglLeNet

SqueezeNet

GoogleNet

MobileNet V1/V2 MobileNet V1/V2

SSD:

« ResNet10/18
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Software Requirements

Ubuntu 18.04 LTS/16.04 LTS

*NVIDIA GPU Cloud account and API key -
https://ngc.nvidia.com/

Hardware Requirements

Minimum

*4 GB system RAM

*4 GB of GPU RAM
*Single core CPU

1 GPU

*50 GB of HDD space
Recommended

*32 GB system RAM
*32 GB of GPU RAM
8 core CPU

*4 GPUs

*100 GB of SSD space

edocker-ce

installed, https://docs.docker.com/install/linux/docker-

ce/ubuntu/

*nvidia-docker2 installed,
instructions: https://github.com/nvidia/nvidia-

docker/wiki/Installation-(version-2.0)

*NVIDIA GPU driver v410.xx or above
Note: DeepStream 4.0 - NVIDIA SDK
inference https://developer.nvidia.com/deepstream-

sdk is recommended.

12

< NVIDIA.


https://ngc.nvidia.com/
https://docs.docker.com/install/linux/docker-ce/ubuntu/
https://github.com/nvidia/nvidia-docker/wiki/Installation-(version-2.0)
https://developer.nvidia.com/deepstream-sdk

EIREZ = FEIEZTRANSFER LEARNING TOOLKIT

eInstall Docker. See: .
*NVIDIA GPU driver v410.xx or above. Download from
eInstall NVIDIA Docker 2 from:
Get an NGC API key
*NVIDIA GPU Cloud account and API key -
1.Go to NGC and click the Transfer Learning Toolkit container in the Catalog tab. This message is displayed, Sign in
to access the PULL feature of this repository.
2.Enter your email address and click Next or click Create an Account.
3.Choose your organization when prompted for Organization/Team.
4.Click Sign In.
5.Select the Containers tab on the left navigation pane and click the Transfer Learning Toolkit tile.
Download the docker container
«Execute docker login nvcr.io from the command line and enter your username and password.
«Username: Soauthtoken
ePassword: API_KEY
«Execute docker pull nvcr.io/nvidia/tit-streamanalytics:<version>
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https://www.docker.com/
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<ANVIDIA NGC | SETUP

MODEL SCRIPTS @Dﬁ

Generate your own APl key to use the NGC service through the Docker
client.

14 NVIDIA.



EIREZ = FEIEZTRANSFER LEARNING TOOLKIT

API Key Generate APl Key

AD

A

API Information
Generate your own APl key to use the NGC service through the Docker client. Anyone with this API Key has access to all services, actions, and resources on your behalf.

Click Generate API Key to create your own API Key. If you have forgotten or lost your API Key, you can come back to this page to create a new one at any time.
Usage
Use your API key to log in to the NGC registry by entering the following command and following the prompts:

NGC CLI

$ ngc config set D

Docker™ [

For the username, enter '$oauthtoken’ exactly as shown. It is a special authentication token for all users.

¢ docker login nvcr.io

‘ Username: $oauthtoken

Password: <Your Rey>

e ———
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1.Run the image using this command.
docker run --runtime=nvidia -it nvcr.io/nvidia/tlt-
streamanalytics:v1.0.1 py2 /bin/bash

2.Mount local directories using -v and expose the docker ports to the host using -p
docker run --runtime=nvidia -it \

-v "/path/to/dir/on/host":"/path/to/dir/in/docker" \ -p 8888:8888 \
nvcr.io/nvidia/tlt-streamanalytics:v1.0 py2 /bin/bash

3.Invoke the jupyter notebook using the following command
Jupyter notebook --ip 0.0.0.0 --port 8888 —--allow-root
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Model
Selection

Server Jetson

Pre Trained Model
Importer

. Convert Model

Dataset Labeling etc Training & validation loops Trainer Pruner Exporter (TensorRT)

Stabilize / fine-tune

DeepStream Plugins

DeepStream graph

Results &
Visualizations
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P
. ) ?\ i Network compression

Pruning Prune Retrain ; /" -

S

and vantage points

Scene ‘ “ ‘ Adapt ‘
Adaptation
Same network adapting to new data

Train with new data from another vantage point, camera location, or added attribute

Same network adapting to different angles

Edited network detecting new class defined
Adapt in config spec

Modify Config
Spec
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Plugins

19 <@ANVIDIA.



==
l%\ zl:l

 NVIDIA Transfer Learning Toolkit 7R E ¥ )11 ZR 20 E
it T BN T Ak

» Transfer Learning Toolkit BIREZFEEZEEFANGC

o ISR F B =T RIR B ERE L1502 & (Jetson &)
LB, BEEDSKE LR TRTAVSIC

PE¥E: https://pan.baidu.com/s/1TWT5PMYn-VkYoxbVCWKoWA
RS : cdaq

IIIIIII



BEZRIR:

https / /developer.nvidia- chma com




’ -

<A NVIDIA.

B




