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DeepStream YINIIFV AHY)

USER APPLICATIONS

ACCESS CONTROL RETAILANALYTICS/CHECKOUT INTELLIGENT TRAFFIC SYSTEMS LAW ENFORCEMENT

DEEPSTREAM SDK

PLUGINS FLEXIBLEAND SCALABLE GRAPHS DEVELOPMENT TOOLS

ok & > End to End Reference Applications
4—|._F = < / S > App Building/Configuration Tools

> Plugin Templates and Adaptation Guides

8 3 = - > Profiling and Performance Tuning

TENSORRT MULTIMEDIA APIS/VIDEO CODEC SDK “ META DESCRIPTION

LINUX, CUDA

> DNN Inference/TensorRT Plugins
> Communications Plugins

> Video/Image Capture and Processing Plugins r ‘—E
> 3rd Party Library Plugins : z

JETSON, TESLA
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Deepstream 2.0

DeepStream on Tesla v1.5

Tesla P40, P4

DeepStream on Jetson v1.5

DeepStream v2.0

Jetson *

API Unified edge-cloud

Streams Multi

Graph Custom

DNNs Multi

Examples Multiple apps, more plugins, multi-DNNs

API Modular plugins. Gstreamer based
Streams Single, Multi thru multi-app

Graph Custom

DNNs Multi

Examples Full app, multi-DNNs, tracking

API C++

Streams Multi

Graph Fixed function
DNNs Single
Examples DNNs

New modular framework and APIs »>

Previous

Tesla - Now

Jetson - 2H’18
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GST-Nvinfer.
{S3-Classifer)
Car-Model

GST-Nvinfer
{S2- Classifier]
Car-Colar

N CHANNELS GST-Nvidfer DISPLAY SUB-SYSTEM
(S1-Classifer]
Car-Make

GST-NvStreamMux

6ST-Nviracker GST-NvStreamTiler
INta 1]
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GPU

CPU - Intel® Xeon(R) CPU E5-2620 v4 @ 2.10GHz x 2
GPU - Tesla P4

AT XEY - 256 GB DDR4, 2400MHz

Ubuntu 16.04

GPU Driver - 396.26

CUDA - 9.2

TensorRT - 4.0

GPU 7097 &% - 1113 MHz

00000000:05:00.0
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Duration
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Max

Min

Avg

Utilization Samples
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Number of Samples
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GPU & CPU DAFOI= 7 AALFI4NIE
MHHEL FRALIEZ e Low Level APl [NEIZAN/N
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D+
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https://gstreamer.freedesktop.org/
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NvDSObjectParams - JL— AR TIRHESNYMARDAFT DY Ty h
GIE_Unique_ID - &Z1—3J)LxyrI=H(CEIDHTENE1=—Y ID
Num_rects - JL— AN TERESNYMEALL

Stream_Id - X357 —INEIB3AN-LD ID (NILFANI-LDIHE)

NvDsObjectParams

NvOSD_RectParams

NvDsFrameMeta

NVDSObjeCtParams NvOSD_TextParams

NvDsAttrinfo
gie_unique_id

tracking_id

num_rects class_id

stream_id
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AT —=HDT—AEE(2/2)

NvOSD_RectParams - /\"J> 57124 « hw) R FRAZ

NvOSD_TextParams - EHHZRRICHERINVIGER

‘ . NvDsFrameMeta
(] : BWE, XLET R, Z5Y)

NvDsObjectParams
NvDSAttribinfo - ¥J4ADEMNE (517, €. X—H-)

gie_unique_id

Tracking_ID - ¥MADKZYH—-1=—% ID num_rects

stream_id

Class_ID - ¥{hDFEFE (AN, B2, B¥RE, B i{iE)

NvDsObjectParams

NvOSD_RectParams
NvOSD_TextParams

NvDsAttrinfo

tracking_id

class_id
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GST-Nvinfer.
{S3-Classifer)
Car-Model

GST-Nvinfer
{S2- Classifier]
Car-Colar

N CHANNELS GST-Nvidfer DISPLAY SUB-SYSTEM
(S1-Classifer]
Car-Make

GST-NvStreamMux
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LOW LEVEL APIS

JETSON

TESLA

DeepStream NI 51> 7—FF7IFv

GST-

NvStreamMux

. libnvtensor-rt
(TEHSO[ART)

libnvtracker

! libnvosd
[visionworks]

libnvtensor-rt lbnvvideony
(TensorRT) ‘

NVDC

NVDisplay

ViC
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GST- GST-
DEEPSTREAM NvStreamMux NvEglGlesSink

5 libnvtensor-rt libnvtracker libnvtensor-rt T - -
LOW LEVEL APIS (TensorRT) [visionworks) [TensorRT) libnvvidcony

NVDC

GPU

TESLA
GPU GPU

NVDisplay
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GST- GST-
DEEPSTREAM NvStreamMux NvEglGlesSink

5 libnvtensor-rt libnvtracker libnvtensor-rt T - -
LOW LEVEL APIS (TensorRT) [visionworks) [TensorRT) libnvvidcony

NVDC

GPU

TESLA
GPU GPU

NVDisplay
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LOW LEVEL APIS

JETSON

TESLA

DeepStream NI 51> 7—FF7IFv

G5T-

decode

NVDEC

NVDEC

| 100

GST-
NvStreamMux

GPU DMA

GPU DMA

libnvtensor-rt

(TensorRT)

vic

libnvtensor-rt
[TensorRT)

libnvtracker

: libnvosd
[visionworks]

NVDC

NVDisplay

GPU
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3541 >% - nvdec_h264, nvdec_H265

Encoded
Stream

NVDEC_H264
NVDEC_H265 R
NVDECODE API O—L/JL API

-

T

T

T

T

SIVFAN) =L, WiFIF - ReYR-b
NVDECODE API (IB NVCUVID API) Z{&F
= H.264

= H.265

EyNZRE - & HW T3y hIA—LADTI-F1KiF

BRARE - & HW J3vRIA—LDFI1-F1KF
YUVT—4 J391> LB
~  Nvinfer

= Nvvidconv
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Batched
Video

N B V— 2 NvFmEm LTz,

TensorRT
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Video
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sources

J\WF AR CEE SN TensorRT
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T354>4% - nvstreammux

YUV

batched
nvstreammux YUV +

X57—4

O—LAJL API

CPU + GPU N=RDI17
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735414>% - nvvidconv

YUV

nvvidconv

NPP / CUDA

YUV/RGBA

O—LAJL API

N—=RD17

~ NPP Z{£F (NV performance primitives)

- JA—NY N
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DeepStream App

i i

cuparw L1 1
Buffi
shartng L2 )

N L2

Returns CUDA HW Allocates CUDA HW
Buffer for reuse Buffers (GPU Memory)

Gstreamer Plugin

Uses shared CUDA HW
(GPU Memory) buffers

Efficient Buffer Copy
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GPU »*5 CPU ADIE—

DeepStream App

£
L&)

CUDA HW n
Buff
smaring L2

CPU Buffer
sharing

l Gstreamer Plugin

Allocates CUDA HW
(GPU memory! Buffers

“ Uses shared CUDA HW
GPU memory) buffers
U Allocates CPU Buffers

Returns CUDA HW Returns CPU ,
Buffer for reuse Buffer for reuse Uses Shared CPU Buffer

Efficient Buffer Copy
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gst JO-J(3/)\worh' )Wy Re@i@ g 3L (CFUEHENS JO0-J (3-I\W)) Z2EERI D
gst_pad_add_probe (display _sink_pad, GST_PAD PROBE_TYPE BUFFER,
display _sink probe, u_data, NULL);

DECODE INFERENCE

JO-JEIL =LA T34 V@B T 2L ED— RN RIBEIRZA&INT D
TO-J3RZ BRAI-TYNCEETZXNYT (AN -LBOFE, &K, &/\) ZHiFIS

DISPLAY

Display_sink_probe
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GST-LOGS %> /i i B3] ifl T

F1—4—IEHERFR: 0:00:05.170122161 - 0:00:05.137672361 = 33ms (0:00:00.032449800)

0:00:05.137621066 <capsfilterl:sink> calling chainfunction &gst base transform chain with buffer buffer:
0x7£9c02bc00, pts 0:00:35.719066666, dts 0:00:35.719033333, dur 0:00:00.016683333, size 56047, offset
172403525, offset end none, flags 0x2400

0:00:05.137672361 <omxh264dec-omxh264decO:sink> calling chainfunction &gst video decoder chain with
buffer buffer: 0x7£9c02bc00, pts 0:00:35.719066666, dts 0:00:35.719033333, dur 0:00:00.016683333, size
56047, offset 172403525, offset end none, flags 0x2400

0:00:05.170122161 <src_0:proxypad3> calling chainfunction &gst proxy pad chain default with buffer
buffer: 0x7£714c5020, pts 0:00:35.719066666, dts 99:99:99.999999999, dur 0:00:00.016683333, size 808,
offset none, offset end none, flags 0x0

0:00:05.170196720 <nvvconv0O:sink> calling chainfunction &gst base transform chain with buffer buffer:
0x7£714c5020, pts 0:00:35.719066666, dts 99:99:99.999999999, dur 0:00:00.016683333, size 808, offset none,
offset end none, flags 0x0
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