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POWERING THE DEEP LEARNING ECOSYSTEM
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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

NVIDIA DeepStream SDKE A ARG Z A ZREE T AIRIARIT 2 47 2 B
ERFERARMZITH, Tieft=BNERMNEERMERIR,

*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 TRANSFER LEARNING TOOLKIT

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

Image Classification Object Detection

ResNet10/18/50 Faster RCNN supporting backbones: DetectNet_v2 supporting backbones: SSD:
VGG16/19 . ResNet10/18/50 - ResNet10/18/50 « ResNet10/18
MobileNet V1/v2 . VGG16/19 « VGG 16/19

AlexNet - GoogleNet » GoogleNet

SqueezeNet « MobileNet V1/V2 « MobileNet V1/V2

GoogleNet
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NVIDIA TRANSFER LEARNING TOOLKIT

ANBEHENMRTEREZI TERE, ’RETEHUNENTIR

PRETRAINED TRAIN WITH PRUNE RETRAIN OUTPUT BUILD DEEPSTREAM
MODEL NEW DATA MODEL ENGINE SDK
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NVIDIA TRANSFER LEARNING TOOLKIT

Transfer Learning Toolkitg— P EFpython I TEE, BEHL
SRS FANVIDIATSIZRRVIRES, HAFEARIRE—RT
NTE, ERTHMEZREEN B SRVEEE, FRa%iIZk.
HE. EENSUHERLHTIE, eXxfARSNEONHMR
APIl, 1E@E T REZF IIGITERBIRE,
GPUMBIFI)IIZRE5RS, AT TFITENMREES
BAMECRECE S LURINFT R H 2 A B E X HUIRE IS E 2

TE SIS CPUIMRE R HATIE R A B E R4k

PRETRAINED
MODEL

e ThEeda MR R~F

LE%%H:':API, B]ZEEBNVIDIA TeslaFlJetson ™ mHEINVIDIA DeepStream SDK_E
=i

DATA

TRANSFER LEARNING TOOLKIT

e

PRUNING SCENE NEW
ADAPTATION CLASSES

OUTPUT MODEL
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TRANSFER LEARNING TOOLKITB T {EiE

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




TensorRT

NVIDIA TensorRTMZ—f S 4 8E)REF SIHIBLIL 2SIz
TRINERE, RIREFEI RN BAEFIEMEE RS

HHE, {FMATensorRT, ERILUAHBENEZIRE, DS X

ERERAE, RERELNEIBANBKIERD, -
BARTAEERT A o

458

hput Incre

o FmIFSINEE)IHENKEBNIESNE B
o ZHFEI20NFTEIONNXIRIE, MIEXBIESIHEE, ox
YNBERT, TacoTron 2&0WaveRNN | 1

I hroug

- VRTXSHRIIZHE, UZRHXBHIATEEE CPU-Only T o0 Vi
SERE [Click to Zoom)]

ONNX: Added ConstantOfShape, DequantizelLinear, Equal, Erf, Expand, Greater, GRU,
Less, Loop, LRN, LSTM, Not, PRelu, QuantizeLinear, RandomUniform,
RandomUniformLike, Range, RNN, Scan, Sqrt, Tile, and Where
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TENSORRT WORKFLOW

Input
@® Pre-trained FP32 model and network
Output

® Optimized execution engine on GPU for deployment

Serialized a PLAN can be reloaded from the disk into the TensorRT runtime. There is no
need to perform the optimization step again.
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NEURAL OPTIMIZATION PLAN EXECUTION
NETWORK ENGINE ENGINE 11



TensorRT

1.6 Builder
2.8 Network
3.6l EParser

4. 48EAN. Bk

o AN

5.F5vEE RES L
6.1 FkTHEEIHE (host->device)

1. 31718

€ XA

8. ZHIITHELER (device->host)
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TensorRTZE44

Slle gl PluginFactory:

create parser
setWrokSpace
setkType
serialize

free

do_inference:

bind the buffers
create GPU buffers
and a stream
transfer data

enqueue
release the stream
and the buffers

createPlugin
deserialization plugin
implementation
isPlugin

free

MyPlugin:

MyPlugin()/~Myplugin()
getNbOutputs()
getOutputDimensions()

initialize()

terminate()

enqueue()---> Cuda kernel function
serialize()/deserialize()
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http://www.nvidia.cn/dli
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