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NVIDIA DeepStream SDK

APPLICATIONS AND SERVICES

DEEPSTREAM SDK

Hardware Bi-Directional

{ t ! Applicat | hart
Accelerated Plugins loT Messaging OTA Model Update Reference Application Helm Charts

CUDA-X

TensorRY Triton Inference Server Multimedia

NVIDIA COMPUTING PLATFORM

NVIDIA Containers RT @ 8 K8s on GPUs

Jetson T4
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NVIDIA DeepStream SDK

Build and deploy Al-powered Intelligent Video Analytics apps and services. DeepStream offers a multi-platform scalable
framework with TLS security to deploy on the edge and connect to any cloud.

DEVELOP IN PYTHON INTEGRATION WITH TRITON RHEL SUPPORT
°

& RedHat
Enterprise Linux

Flexibility of building apps in Python Deploy model natively in TF, TF- Build and deploy DeepStream
with comparable performance TensorRT, PyTorch, or ONNX apps natively using RHEL

SMART RECORD PEOPLE ANALYTICS

- ik

RECORDQ METADA

j = ' '.E ! :'n ‘
% i‘

Bi-directional messaging, Save valuable disk space by doing Perform ROI based filtering, line
OTA model update, Security selective record crossing, direction detection
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NVIDIA DeepStream SDK

Build and deploy Al-powered Intelligent Video Analytics apps and services. DeepStream offers a multi-platform scalable
framework with TLS security to deploy on the edge and connect to any cloud.

COLLECT DECODE PRE-PROCESS INFERENCE ENCODE COMPOSITE ANALYZE DATA VISUALIZE

https://docs.nvidia.com/metropolis/deepstream/dev-quide/text/DS_Quickstart.html#quickstart-guide
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NVIDIA DeepStream SDK

Build and deploy Al-powered Intelligent Video Analytics apps and services. DeepStream offers a multi-platform scalable
framework with TLS security to deploy on the edge and connect to any cloud.

DISPLAY

STORAGE
CLOUD

I o RTSP/RAW DECODE PROCESSING

SCALE, DETECT,
CAPTURE DECODE DEWARP, E’E‘}“ CLASSIFY & TRACKING m[;mmﬁf," OUTPUT
CROP SEGMENT
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NVIDIA DeepStream SDK

Build and deploy Al-powered Intelligent Video Analytics apps and services. DeepStream offers a multi-platform scalable
framework with TLS security to deploy on the edge and connect to any cloud.

Control parameters

Output Gst Buffer +

Input Gst Buffer (batched) + g
meta data (NvDsBatchMeta) '("N"",dl;:';i' i Hti:)‘“
Low level API
O - — - °
Hardware

7 <ANVIDIA.



NVIDIA DeepStream SDK

Build and deploy Al-powered Intelligent Video Analytics apps and services. DeepStream offers a multi-platform scalable
framework with TLS security to deploy on the edge and connect to any cloud.

Unique ID to be
assigned to the
GIE to enable the
application and
other elements to
identify detected
bounding boxes
and labels

gie-unique-id Integer, >0 gie-unique-id=2 All Both

Unique ID of the
GIE on whose
operate-on- metadata
gie-id (bounding boxes)
this GIE is to
operate on

Integer, >0 operate-on-gie-id=1 All Both

Class IDs of the . o operate-on-class-ids=1;2
operate-on- parent GIE on Semicolon delimited All Both

class-ids which this GIE is integer array

to operate on Operates on objects with class IDs 1, 2 generated by parent GIE
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NVIDIA DeepStream SDK

Build and deploy Al-powered Intelligent Video Analytics apps and services. DeepStream offers a multi-platform scalable
framework with TLS security to deploy on the edge and connect to any cloud.

Control Parameters

I

Qutput Gst Buffer +
Modified Meta Data
(NvDsBatchMeta)

Hardware

Input Gst Buffer (Batched) +
Meta Data (NvDsBatchMeta)
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NVIDIA DeepStream SDK

Build and deploy Al-powered Intelligent Video Analytics apps and services. DeepStream offers a multi-platform scalable
framework with TLS security to deploy on the edge and connect to any cloud.

Gst-nviracker plugin Gst Properties %

Property Meaning Type and Range Example Notes

Frame width at which the tracker

tracker-width . o Integer, O to 4,294,967,295 tracker-width=640

is to operate, in pixels.
tracker-height Frame height at W.'h'Ch the tracker Integer, O to 4,294,967,295 tracker-height=368

is to operate, in pixels.

Pathname of the low-level tracker . - -
Il-lib-file library to be loaded by Gst- Shring L e i

nvtracker. deepstream/libnvds_nvdcf.so

Configuration file for the low-level
library if needed.

ll-config-file=/opt/nvidia/-

ll-config-file deepstream/tracker_config.yml

Path to configuration file

ID of the GPU on which
device/unified memory is to be
gpu-id allocated, and with which buffer Integer, O to 4,294,967,295 gpu-id=1
copy/scaling is to be done. (dGPU
only.)

Enables/disables batch processing
mode. Only effective if the low-
enable-batch-process level library supports both batch Boolean enable-batch-process=1
and per-stream processing.
(Optional.)

Enables/disables reporting past-
enable-past-frame frame data mode. Only effective if Boolean enable-past-frame=1

the low-level library supports it.

Set surface stream type for

tracking-surface-type tracking. (default value is 0) Integer, 20 tracking-surface-type=0
display-tracking-id (E)nsa[lj:iles tracking id display on Boolean display-tracking-id=1

Intersection over union threshold
iou-threshold for considering two bounding float, [0..1] tracker-width=0.6
boxes for association
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NVIDIA DeepStream SDK

Build and deploy Al-powered Intelligent Video Analytics apps and services. DeepStream offers a multi-platform scalable
framework with TLS security to deploy on the edge and connect to any cloud.
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NVIDIA DeepStream SDK

° /)lL;z&TE__[L/(l_liRTSPl_linégfg?FﬁU, 117,_1L/(MZIKiHJSdﬁF%%‘JZET&MTHQM%E o lzuzb/)lbe'f%FHCPU

IR —BEmMERNGFER, IR AXFEEERNVDECIIESS. decodeRVHHF# 7IGst-

nvvideo4linux?2

- BEE, RE— P EUENEGMAESE, T BPA LT AEBGEITINE, AFHEiTHIE,

PGB L R EIGRNER T BT HEE, Gst- nvdewarper?fﬁTq:__fL/(}\A@EEYSéOF*EMxﬂ/.@‘RO Gst-
nvvideoconvertififF A] LATEM_EITEN AR TLAE IR, XEHHAFERGPUZVIC(HL R ERS )

o« FT—F 2B LUGREHREHIEERE, #HAIEB{FEHGst-nvstreammuxtBEtE5T ik
o —BMMAHAME, TR AIEEFHITHIE, HIELIERANVIDIAREIEINRSSIZITE TensorRT5ER,

8] LUEA Triton IR AR S3 88 1E AN HIAEZR (W0 TensorFlowE{ Py Torch) 58 M. Z<#]Tensor RTHER{E
Gst-nvinfer&i&#1T, Triton¥ERT{EHGst-nvinferserverffifF#1T. BRI L{ERGPUSDLAGRE RS
PNiER S )89 Jetson AGX XavierFXavier NX

- TETZiE, T—IERIRRENR. ESDKRE/LITHNENSZREE, MEEEEIEHKE, £

FAGst-nvtrackerff I T RIRER

o BT ELETFRAGst-nvdsosd, AT EIEEINOE. DEHEE. IREFARAIG
. ﬂ—}: AT HHBER, DeepStreamigft 7 ZMETLAF=R LRUDEZ I AL, Kk RERZHE

&, BIRTSPiMaL, HBEBEEFTHEAREI T, AT RTAXTTEE, DeepStream EHGst-
nvmsgconvHlGst-nvmsgbrokerififf, Gst-nvmsgconviFTIEZIRNIER BRI E, Cst-
nvmsgbrokerfZB i Bl EEHA ZXENEHE. B/ THNERRIEDIN, WKafka. MQTT. AMQPA
Azure loT, BJLAGIEBE X RIEEHAC2S
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TensorRT

Layer & Tensor Fusion

Precision Callbratlon /\ \ Kernel Auto-Tuning

@ [;l\j| nnnnnnnn Optimizer

O

Trained Neural Optimized
Network B Inference
Dynamic Tensor Multi-Stream Engine

Memory Execution
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NVIDIA Transfer Learning Toolkit

Create accurate and efficient Al models for Intelligent Video Analytics and Computer Vision without expertise in Al
frameworks. Develop like a pro with zero coding.

New Classes Scene Adaptation

TRANSFER LEARNING TOOLKIT

N
A
Pre-trained Data ; > < X
Custom Al
Dataset Model
CUDA-X

NVIDIA

TRAINING INFERENCE

HHDQ ==

Workstation Cloud Jetson
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NVIDIA TRANSFER LEARNING TOOLKIT

Develop like a pro with zero coding.

Transfer Learning Toolkit@— M &EFpython W THE, BFEFA

SIREAEA AANVIDIATRCINZRRUREYL, HAF R ARRE—RT
NWTH, ERITHNSBEEN 8 S8 HE, FEBEEIZk.
HE. BHENSERRELGHITHE, BRAEEENZEOMMR
API, RE T REZIJNEITIERIEE,

GPUMIERITIIZRRE, ATATIHENMRES
BAMMECRECE X ORI H A B E X REEMIFRRE

ERMRZ GPUMR RHITIREFR M EHillZk

PRETRAINED
MODEL

A Red MR R~

BERZSHAPI, AITEEBNVIDIA TeslaFlJetson = mBINVIDIA DeepStream SDK_ L
EE

DATA

TRANSFER LEARNING TOOLKIT
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Computer Vision

1
.

o O

l

People Detzction

r
L

Detect person, bags and face in crowded spaces such as
transport hubs, improve customer experiences, analyze
pedestrizn foot traffic and more.

VIEW MODELS >

Gaze Estimation

Estimates whare 3 persan is Looking 2t with 32 ling of
sight
VIEW MODELS >

Human Gastures and Emotion

Computer visin tasks for detecting various hand
gestures and emotion.

VIEW MODELS >

+
Dog
Object Detection

Detect one or multiple chjects in & frame and place
baunding boxes around the abject.

VIEW MODELS »

o

License Plata Detection & Recognition

Detect and identifies vehicle license plates for various
applications including parking enfercement, autcmated
tell booth, traffic monitoring, etc.

VIEW MODELS >

Facial Landmark

Detect kay lanamarks on the face and track them for
shape prediction, localizing the face in the image et

r®'|

LN

Segmentation

Identity e2ch instance of multiple objects in = frame atthe

pisel lzvel

VIEW MODELS >

|mage Classification

Easily classify images into designated classes based on

the image features. Supported network architzctures:
ResNet, GoogleMat, Sfficientier, VGG, DarkNat,
MobileNet and C5PDarkNet

VIEW MODELS >

Vehicle Detection & Classification

Detect type of vehicle or make/model of cars for smart

city applicaticns

VIEW MODELS >

Heart Rate Estimation

Estimates heart rate using Computar vision for
spplications in healthcare nd patient menitoring

VIEW MODELS >

]

Hello

Text Recognition

Recognizes text from 2n image.

VIEW MODELS »

7
Hello

Speech Recognition [ASR)

Conversational Al

0-0-0

o4

Matural Language Processing [NLP)

Automatic spesch recognition [ASR] takes human voice 25 Mztursl lzngusge understanding (KLU tzkes texr 22

input and comverts it inte readable text.

WIEW MODELS »

input, understands context and intent, and uses it to
gensrate 2n intelligent resgponss.

WVIEW MODELS >
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NVIDIA TRANSFER LEARNING TOOLKIT

FEIREN AHLBUEE LIGEG 2 XM B NER, aI5Transfer Learning Toolkit—#e{E o

ResNet
10/18/34/50/101

VGG16/19
GooglLeNet
MobileNet V1/v2
Squeeze Net

DarkNet 19/53

CSPDarkNet
19/53

EfficientNet
IIIIIII



NVIDIA TRANSFER LEARNING TOOLKIT

EIEENAHEHESE LI)IGBEG 2 LM BRMENIREE, a5 Transfer Learning Toolkit—#e .

Jetson
Nano

Jetson Xavier NX Jetson AGX Xavier

Model Inference Precision Model GPU GPU DLA1 DLA1 DLAZ
Architecture Resolution Accuracy [FPS)* [FPS) (FPS) (FPS) (FPS)
PeopleNet- o 0 544x3 INTS 8L4% 11 182 58 58 34 75 75 1043 6001
ResNet34
TrafficCamNet ~ 960x544x3 INTS 8L4% 19 264 105 105 478 140 140 1703 10054
License Plate /4 z80x3 INTS 98% 66 784 194 194 1370 256 256 5921 21931
Detection
Facial 80x80x1 FP16 6.1 pixel 128 769 - . 1462 - - 4795 23117
Landmark error
224x224x1
224x224x1
GazeNet o2 FP16 6.5 RMSE 104 927 - - 1654 - - 5219 26534
25%25x1
0.85 F1
GestureNet  160x160x3 FP14 e 9 993 - - 1646 - - 5660 34086
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ZRRIE SR I FE BB LTSRN IR:
BE(FE S NVIDIA Xavier NX
BETa:

NVIDIA Jetpack 4.4

Ubuntu 18.04 L4T

Python 3.6.9

TensorRT 7.1

CUDA 10.2

Tensorflow 1.15

NVIDIA Transfer Learning Toolkit 2.0
Numpy 1.16.1

Opencv 4.1.1

Deepstream 5.0
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