©) EmF g

Al Box/\st B F
MiREZRESE

"-I-

% I 2E

f

N

283 A $X AL 85 30 P
A TER RFE. HAK




\ 4

01 Xavier 7t#3

02 Xavier NX/T45
03 BRE
04 AlBOX/)t&=

LA

© ZEmHR



© ZEEmF R

01. Xavier 713




}/l\ll

XavierjT a8

Power

Force Recovery

Reset PCle

Micro
Expansion LED ] SD/UFS

&

Micro USB Header USB Type C USBTypeC  DCPower | TypeA |
For UART Console Ethernet

©) Emf



XaviersT 48

» 8% CPU

» 16GAC1E5=2(32G)

« 32GRETFZEE

a7\

2
|E&
ft

xn
il

S
y
Ml

(L}

c B HEBRSZBEARE
« O FEER B ETRY L MUBRIR

» DeepStream SD

K

- ERE] Mo fE

I2FRAMER K

© ZmER



© ZEEmF R

02. Xavier NX 7T 48




* Xavier NX77 22

40 pin Expansion Header
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* Xavier fnll#%

NVIDIA DEVELOPER HOME BLOG NEWS FORUMS DOCS DOWNLOADS TRAINING

Jetson Download Center

Explore edge Al tutorials, research, and commercial applications at GTC21. LEARN MORE

See below for downloadable documentation, software, and other resources.
JetPack 4.5.1 is available now! There are two main installation methods, depending on your developer Kkit:

SD Card Image Method NVIDIA SDK Manager Method

JETSON XAVIER NX DEVELOPER KIT >

Download SD Card Image

Follow the steps at Getting Started with Jetson Xavier NX Develope

FOR ANY JETSON DEVELOPER KIT >

‘
Download NVIDIA SDK Manager

ollow the steps at Insta

JETSON NANO DEVELOPER KITS >
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NVIDIA SDK MANAGER

Login to developer.nvidia.com

SANVIDIA. Copyright © 2019, NVIDIA CORPORATION. All rights reserved. | NVIDIA Developer
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SDK Manager 0.9.14.4964

R HelloWU v

év-l!-l_oEPMgnO 1 Y Jetson

ENVIRONMENT

"] Host Machine ° , Target Hardware

Jetson AGX Xavier

Linux
JetPack 4.2.3

CONTINUE

TO STEP 02

<SANVIDIA. Copyright
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SDK Manager 0.9.14.4964

AR HelloWU v

STEP 01

Pending

eveloper Tools Pending do

STEP 02 puter Vision

AND LICENSE
TARGET COMPONENTS
v Jetson 0S

STEP 03 > Jetson 05 im

SETUP
PROCESS

' [B8nloading: 5.79% (11.26MB/s)

\ [Installing: 0.00%
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D
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Launcher

Super (Hold)
Alt+F1

Super + Tab

Super+ 1to9

Super + Shift + 1209
Super + T

HUD & Menu Bar

Alt (Tap)

Alt (Hold)

Al + F10

Cursor Left or Right
Print

Al + Print

Switching

What's new in Ubuntu

Keyboard Shortcuts

Opens the Launcher, displays shortcuts.
keyboard navigation mode
< ations via the Launche:

Opens the HUD.

application meny

Take a screenshot of the current window,

Switches between applications.

Switches windows of current applications.

Moves the focus.

Enter / Exit from spread mode or Select windows.
Closes the selected application / window.

Windows

Super + W

Ctrl + Super + W
Ctrl + Super + D

Ctrl + Super + Up

Ctrl + Super + Down

Ctrl + Super + Left or Right
Alts F4

Alt + Space

Cerl + Alt + Num (keypad)
Alt + Left Mouse Drag
Alt + Middle Mouse Drag

Opens the Dash Home.

Opens the Dash App Lens.

Opens the Dash Files Lens.

Opens the Dash Music Lens.
Opens the Dash Photo Lens.
Opens the Dash Video Lens.
Switches between Lenses.

Moves the Focus.

Opens the currently focused kem

Spreads al windows.

Spreads 3l windows of the focused application.
Minimises all windows.

Maximises the current window.

Restores o minimises the current wind
Semi-maximise the current window.

Closes the current window.

Opens the window accessibilty menu

Places the window in corresponding position.
Moves the window.

Resizes the window.
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NVIDIA.  DEVELOPER HOME BLOG NEWS FORUMS DOCS DOWNLOADS TRAINING

Jetson Download Center

Explore edge Al tutorials, research, and commercial applications at GTC21. LEARN MORE

See below for downloadable documentation, software, and other resources.

JetPack 4.5.1 is available now! There are two main installation methods, depending on your developer kit:

SD Card Image Method NVIDIA SDK Manager Method

OPERKIT > FOR ANY JETSON DEVELOPER KIT >

Download NVIDIA SDK Manager

th Jetson Xavier NX Developer Kit. Follow the steps at Install Jetson Software with SDK Manager.

JETSON NANO DEVELOPER KITS >
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n open source project by k‘ balena | More products

’ bCl|enCl EfChel' Forums Changelog EtcherPro

Flash. Flawless.

Flash OS images to SD cards & USB drives, safely and easily.

-+

Select image

v1.5.116 See what's new
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Launcher
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Alt+F1

Super + Tab

Super+ 1to9

Super + Shift + 1209
Super + T

HUD & Menu Bar

Alt (Tap)

Alt (Hold)

Al + F10

Cursor Left or Right
Print

Al + Print

Switching

What's new in Ubuntu

Keyboard Shortcuts

Opens the Launcher, displays shortcuts.
keyboard navigation mode
< ations via the Launche:

Opens the HUD.

application meny

Take a screenshot of the current window,

Switches between applications.

Switches windows of current applications.
Moves the focus.

Enter / Exit from spread mode or Select windows.
Closes the selected application / window.

Windows

Super + W

Ctrl + Super + W
Ctrl + Super + D

Ctrl + Super + Up

Ctrl + Super + Down

Ctrl + Super + Left or Right
Alts F4

Alt + Space

Cerl + Alt + Num (keypad)
Alt + Left Mouse Drag
Alt + Middle Mouse Drag

Opens the Dash Home.

Opens the Dash App Lens.

Opens the Dash Files Lens.

Opens the Dash Music Lens.
Opens the Dash Photo Lens.
Opens the Dash Video Lens.
Switches between Lenses.

Moves the Focus.

Opens the currently focused kem

Spreads al windows.

Spreads 3l windows of the focused application.
Minimises all windows.

Maximises the current window.

Restores o minimises the current wind
Semi-maximise the current window.

Closes the current window.

Opens the window accessibilty menu

Places the window in corresponding position.
Moves the window.

Resizes the window.
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» #i A sudo nvpmodel -m 0 1§ & HMBEE
- @ A sudo jetson_clocks FRUE B
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* Fuse network |ayers Inception structure in GoogleNet

next input

1x1 conv. 3X3 conv. SX5 conv. 3x3 conv.

max pool

1x1 conv. 1x1 conv.

next input
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* Fuse network layers Vertical fusion

\

3x3 CBR 1x1 CBR

1x1 CBR 1x1 CBR max pool

Input

—oncat
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* Fuse network layers Horizontal fusion

concat v\

3x3 CBR

1x1 CBR

1x1 CBR

N

Input

max pool
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* Fuse network layers Concatelision

next input

3x3 CBR 1x1 CBR

1x1 CBR

Input

max pool
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next input

3x3 CBR

r—--

1x1 CBR

max pool




TensorRT 17

D EZES

e AR ZRHENKER
“ma=tensorRT plugins(yolo layer)
emodelif pk e E RIS 2= 2 T
darknet model#E# afonnx
iFmodel#5 5, TensorRT engine
TensorRT enginel:m

N o s~ oo
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C & github.com/jkjung-avt/tensorrt_demos h* g @Incognito

lmll

T
lm
U

© Nvidia Jetson... ®) Jetson Nano...

B jkjung-avt/tensorrt_demos [\ Notifications | ¥¥ Star | 786 % Fork 257
<> Code Issues 9 Pull requests Actions Projects Security Insights
¥ master ~ Go to file 4 Code ~ About
. I/ .
o TensorRT YOLOv4,
rO e C S I u . @ ikiung-avt Add gstr option for user-s| BJ Clone ®  yoLOv3, SSD, MTCNN,
. HTTPS  GitHub CLI and GooglLeNet
common Update Make

https://github.com/jkjung-avt/tenso (W] 9 jkjung-avt.github.iol
é -avt. X

° ° °
° doc Update docul y eckout with SVN using the web URL.
S I | I ( :O m l I n — googlenet  mtcnn  tensorrt
[ ) L] googlenet Add support ssd-mobilenet yolov3

[ Download ZIP

° mtcnn Add support yolov4
a Vt te I I S O r rt e I I I O S ° q I t plugins Update yolo_layer plugin to support batch_siz. 3 months ago 0 Readme
ssd Add support for ssdlite_mobilenet_v2_coco m... 7 months ago M MIT License

utils Add '--gstr' option for user-specified GStream..

.
m .
Te r I n a | ° yolo Add MAX_BATCH_SIZE as a globally defined..
. . . .
t | n h tt ° t h b m k n — o eray@eray-xavier: ~
g I C O e pS ° g I u ° CO J J u g eray@eray-xavier:~$ git clone https://github.com/jkjung-avt/tensorrt_demos.git

into 'tensorrt_demos'...

ago

ago Releases

Enumerating objects: 94, done.

° .
V n rr m I : Counting objects: 100% (94/94), done.
° : Compressing objects: 100% (71/71), done.
— : Total 1381 (delta 56), reused 49 (delta 23), pack-reused 1287

Receiving objects: 100% (1381/1381), 189.84 MiB | 8.34 MiB/s, done.
Resolving deltas: 100% (877/877), done.

Checking out files: 100% (85/85), done.

eray@eray-xavier:~$

©) Emf
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https://github.com/jkjung-avt/tensorrt_demos.git
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1.Install protobuf 3.8.0

2.Install pycuda

3.Install onnx

© ZEEmPR



“ma=tensorRT plugins(yolo layer)

S cd ./tensorrt_demos/plugins

S make all -j

M A

eray@eray-xavier: ~/tensorrt_demos/plugins

eray@eray-xavier:~/tensorrt_demos/plugins$ 1s

Makefile README.md yolo_layer. yolo_layer.h
eray@eray-xavier:~/tensorrt_demos/plugins$ make all -j

nvcc -ccbin g++ -I"/usr/local/cuda/include” -I"/usr/local/TensorRT-7.1.3.4/inclu

de" -I"/usr/local/include" -I"plugin" -Xcompiler -fPIC -c -o yolo_layer.o yolo_

layer.cu

g++ -shared -o libyolo_layer.so yolo_layer.o -L"/usr/local/cuda/1ib64" -L"/usr/1
ocal/TensorRT-7.1.3.4/1ib" -L"/usr/local/lib" -Wl,--start-group -lnvinfer -lnvpa
rsers -lnvinfer_plugin -lcudnn -lcublas -lcudart_static -lnvToolsExt -lcudart -1
rt -1dl -1lpthread -Wl,--end-group

eray@eray-xavier:~/tensorrt_demos/plugins$ 1s

libyolo_layer.so README.md yolo_layer.h

Makefile yolo layer.cu yolo layer.o
eray@eray-xavier:~/tensorrt_demos/plugins$

©) Emf



* ’®¥model## 5 TensorRT engine

1.Prepare yolo models

2.Convert yolo models to tensorRT engines

Darknet

\Yi[eYe[=)

ONNX

Format

e E s 8 5 B

calib_cache _ pycache_ build_dla_ build_int8_ calibrator. download_  onnx_to

engines.sh  engines.sh py yolo.sh ~ tensorrt.py
E =5 & = & = A
plugins.py requiremen yolo_to_  yolov3.cfg yolovd.  yolov3-416. yolov3-416.
ts.bxt onnx.py weights cfg weights
:u - :o - :n
— b = o = o
yolov4.cfg yolov4. | yolov4-416. yolov4-416. yolov4-416. yolov4-416.
weights cfg onnx trt weights

TensorRT

Engine

© ZEEmPR



® TensorRT engine¥fz

1.open your project directory

2.Prepare image

3.0pen terminal and Detect image

p.s tensorRT englneKTu

engineflZ 1R

Eas

T‘IE‘E:T

SR

JE’J E) 1’E

H AR EtensorRT
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FPS: 0.76
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FPS: 11.50

Xavierfs#

[ensorRT

2965UZ
296502
2965U2
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20 FPS

36-42 FPS



DeepStream

» DeepStream:E —ENVIDIAET ¥ Video & 32 Y — & FrameWork -
EED%%%@E@A}%E@%@E% IR BORNETIERT RFTEIR -
2 aH .

1. FHEREZENESHEREMDEITD -
2. FiEEFEiEGPULESF - & FCPUEE 2GPUREFE -
3. REREGPULETHENINER A - SiaBEE -
4., BEIFET - RFTEENFRESWVEE
o TREG
1. BEZ2MEBANEIE - FE 7#GStreamerfEELIRIEZE Eplugins
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* DeepStream

DEEPSTREAM GRAPH ARCHITECTURE
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Deepstream E{E YOLOV3 Model

~ N

3)
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Step

1. ZZ&RdeepStream

2. Fﬁa’faam(iEﬁchass count, anchors) and #R:=

3. EEETHconfighiaE S &M= 5T A BY.SOM I 1L 8
TET

4. R pythontERETTERE -

© EHiE



AREETE 2 (B i class_count,anchors)and #R&E-1

Enter to the folder:

$ cd /opt/nvidia/deepstream/deepstream/sources/objectDetector Yolo
Download model and config

$ sudo chmod+x prebuild.sh; sudo ./prebuild.sh

Edit the yolo layer file(class count, anchors)

$ sudo vim nvdsinfer _custom_impl_Yolo/nvdsparsebbox_Yolo.cpp
Compiler .so

$ cd nvdsinfer_custom_impl_Yolo; sudo make all

[yolo]
mask =
Bnchors =

classes=

num=

jitter=
ignore_thresh =

static const int NUM_CLASSES_YOLO =

/* C-linkage to prevent name-mangling */

extern "C" bool NvDsInferParseCustomYoloV3(
std: :vector<NvDsInferLayerInfo> const& outputLayersInfo,
NvDsInferNetworkInfo const& networkInfo,
NvDsInferParseDetectionParams const& detectionParams,
std: :vector<NvDsInferParseObjectInfo>& objectList)

static const std::vector<float> kANCHORS = {

static const std::vector<std::vector<int>> kMASKS = {
{J 2 }l
{) 2 }J
{e, 1, 2}};
return NvDsInferParseYoloV3 (
outputLayersInfo, networkInfo, detectionParams,

objectList,
KANCHORS, kMASKS);

}

©) Emf



“m#g PGIE(Primary GPU Inference Engines) config

Edit the pgie config

$ vim config_infer_primary_yoloV3.txt
parameter should be changed
custom-network-config=

model-file=

labelfile-path= (network’s class _name)

num-detected-classes= network’s class count

custom-lib-path= Please enter the yolo layer library you build.

60 [property]

61 gpu-id=0

62 net-scale-factor=0.0039215697906911373

63 #0=RGB, 1=BGR

64 model-color-format=0

65 custom-network-config=yolov3.cfg

66 model-file=yolov3.weights

67 model-engine-file=yolov3 bl gpu@_ 1int8.engine
68 labelfile-path=1labels.txt

69 int8-calib-file=yolov3-calibration.table.trt7.0
70 ## 0=FP32, 1=INT8, 2=FP16 mode

71 network-mode=1

72 num-detected-classes=80

73 gile-unique-id=1

74 network-type=0

75 is-classifier=0

76 ## 0=Group Rectangles, 1=DBSCAN, 2=NMS, 3= DBSCAN+NMS Hybrid, 4 = None(No clustering)
77 cluster-mode=2

78 maintain-aspect-ratio=1

79 parse-bbox-func-name=NvDsInferParseCustomYoloV3

80 custom-lib-path=nvdsinfer custom impl Yolo/libnvdsinfer custom impl Yolo.so
81 engine-create-func-name=NvDsInferYoloCudaEngineGet

82 #scaling-filter=0

83 #scaling-compute-hw=0

84

85 [class-attrs-all]

86 nms-iou-threshold=0.3

87 Ehreshold:@.?

©) Emf



Test the proejcts

Enter to the folder:

$ cd /opt/nvidia/deepstream/deepstream/sources/objectDetector Yolo

run the scripts:

$ deepstream-app -c deepstream_app_config_yoloV3.txt




Python run deepstream-1

Clone deepstream-python example projects

$ sudo git clone https://github.com/NVIDIA-Al-IOT/deepstream python apps

Copy apps/common and apps/deepstream-test1/deepstream_test_1.py to folder

$ sudo copy -R deepstream_python_apps/apps/common ./; sudo copy
deepstream_python_apps/apps/deepstream-test1/deepstream_test 1.py ./

Edit deepstream_test_1.py to load PGIE’s config
$sudo vim deepstream_test_1.py

Edit the line 204, change the config-file-path to your config_infer_primary_yoloV3.txt

streammux.set:property(
streammux.set_property(
streammux.set_property(

mgie.set_property( fiag-file

©) Emf


https://github.com/NVIDIA-AI-IOT/deepstream_python_apps

Python run deepstream-2

 Run Code
« $ sudo python3 deepstream_test 1.py ../../samples/streams/sample_720p.h264

eray@eray-xavier: /opt/nvidia/deepstream/deepstream/sources/objectDetector..
. def osd_sink_pad_buffer_probe(pad,info,u_data):
frame_numbe
#In g
obj_counter = {
- PGIE_CLASS_ID_VEHICLE:
PGIE_CLASS_ID_PERSON:0,
PGIE_CLASS_ID_BICYCLE
PGIE_CLASS_ID_ROADSIGN:

eray@eray-xavier: fopt/nvidia;

num_rects=

gst_buffer = info.get_buffer()
if not gst_buffer:

print(

return

ddre f gst_buffer as input, wl obtaine 1ash(gst_buff
batch_meta = pyds.gst_buffer_get_nvds_batch_meta(hash(gst_buffer))
1_frame = batch_meta.frame_meta_list
while 1_frame is not None:

tr

§ person Ak

.PI,)'. 50N ﬂ

= 14 nvds_f "
frame_meta pyds.NvDsFrameMeta.cast(1l_frame.data)
except StopIteration:
break

frame_number=frame_meta.frame_num
num_rects = frame_meta.num_obj_meta
1_obj=frame_meta.obj_meta_list
while 1_obj is not None:

t

# yds.g nvds_c t
obj_meta=pyds.NvDsObjectMeta.cast(1_obj.data)
except StopIteration:
break
if obj_meta.class_id <
obj_counter[obj_meta.class_id] +=
obj_meta.rect_params.border_color.set(
try:
1_obj=1_obj.next
except StopIteration:
break

T ey et e ZE I
display_meta=pyds.nvds_acquire_display_meta_from_pool(batch_meta)

display_meta.num_labels = 1
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Terminal

5
9
B
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9

Chromium
Web
Browser

nVIDIA
Jetson
Developer
Zone

nvIDIA

Jetson
Support
Forums

<
NVIDIA
Jetson Zoo

nvIDIA

NVIDIA

Jetson
Communi...

Terminal

s

DeepStream(A =245

root@eray-xavier: /media/eray/3261-3335/deepstream_platedetector_clear

root@erayxavier /medi..._« | eray@erayavier /media ] eravoeravovier -« Nl

root@eray-xavier:/media/eray/3261- 3335/deepstreamiplatedetectoriclear# ./run_pro

gram_multipleVideo.sh

G Svaxn 1y B W) 17:44 3%

3T Im 3 1%
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PDraas;

o]
i

et

Chromium
Web
Browser

NVIDIA
Jetson
Developer
Zone

NVIDIA
Jetson
Support
Forums

<
NVIDIA
Jetson Zoo

NVIDIA

NVIDIA

Jetson
Communi...

Terminal

{DeepStream(E7E

.
root@eray-xavier: /media/eray/3261-3335/deepstream_platedetector_clear

root@eray-xavier: /medi... eray@eray-xavier: /media... eray@eray-xavier: ~

root@eray-xav /med\a/eray/3261 333S/deepstream_platedetector_clearn o

gram_multiplevideo.sh I

MaxN 1y B ) 17:40 %

3T Im 3 1%
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m

JDeepStream=%=

{&EH

DeepStream

{&EH

DeepStream

(A= 2EHE)

16-20 FPS 54 FPS

= EHE)

60 FPS
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* Xavierf#FHTensorRT & DeepStreamZ=E

{58 Fi TensorRT DeepStream DeepStream
(R = 2EHE) (2 EHT)

DeepStream

16-20 FPS 36-42 FPS 54 FPS 60 FPS
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Q&A

THANK YOU
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