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1. UbuntulZDULYT
LinuxMHBTHE—F L7 DELVOSTY , 20044FIZDebianZ M HIRAE,
2. LinuxZzARa<T2R
D TRTLER
« EBE): BRFANSEBETEELET .
o B2E): S reboot
Xt ELEDA=1—DI S RN EBRE
o« #27T7: Sshutdown
Xt . ELDAZ2—DOIHRRED Y RE S
e O 7k S exit
I—D 0T F7oRLET
c BRE "EEODANE FAH E2ADKRIV(ESCHRAVDT)

ubuntu®
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ubuntu®

UbuntuilE AN =7l
LinuxBE AR R

@ Ta4LURIBE, OE—. 5. HIRR

masa@ubuntu:~$cd /home/masa/Documents T4LOM)DYIYEZ

masa@ubuntu : hom%Lmasa/DocumentSS ls Z7AINETALINIDRR(RRLEZDEELIZWLWI7AILER D) YD
TaOEANLTERELFE

masa@ubuntu:~$ cp 774 TALIN) BB TDTALIRNIDIT7AINEFNDTALIR)~OE—
masa@ubuntu:~$ mv 771ILE T«a4L UK BTODTALIRNIDI7AILERDT AL IR ~TEE)]
masa@ubuntu:~S rm 771 IL£ T74ILDHIBR

AT OARVRDA T arv B hoEWMESIE. ALTTRINWEDLE S, T

s rm —help
THARVFEE(RAFTRE21E Ehelp)

Q@ A—HER, TOtR{th

masa@ubuntu :~ S su - A—/N\—21—H (root)IZYIYEZ . /ISRT—FZ AN
masa@Ubuntu:~$ sudo IL—FERTEBEOTUREERBLET .
masa@ubuntu:~$ ps a RKDEINTLNSTOERERT

masa@ubuntu:~$ kill BEDTOEREZRERT

masa@ubuntu:~$ apt-get install pkg INVT—D DA A= LI EIZ{E A
masa@ubuntu:~$ date Bft. BRIDEREZITLVED,

g_abs\a_g)_g_buntu:”S leafpad /etc/network/interfaces AT —RIZEBLTUVVHBREEELET , VikYHFELPO

o

@ E®a—)L,usb, *E!) HDDIEHZEDERTR

masa@ubuntu:~S Ismod linuxDED 21— ILY AR
masa@ubuntu:~$ Isusb usbD T /\f AR R
masa@ubuntu:~$ free —-mt AEFERAIKEERTR
masa@ubuntu:~$ df HDD (Y44 4~ASD) D{#EAKRERTR

all rights reserved 2022 spectrum technology co. 5
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Ubuntuil2 AR =27 J)L
4. HEEH

ubuntu®

D EFXxaUTs B (TUOFIAILAEHF . AFv)
e PUFDAIAREKELTEHDclamAVEA L AN—I)LLTET,
- FHTOEREEALLTET,

masa@ubuntu: ~

TrAILF) BEE) BRV) BRES) HET ALT(H) INF—2TJ7AI)ILEH

masa@ubuntu:~$ sudo freshclam

Fri Jul 12 ©9:58:58 2019 -= ClamAV update process started S SUdO freshclam
2019

Fri Jul 12 ©9:58:58 2019 -> ~Your ClamAV installation is O qEEJJZ#JVDE%(:%E%ﬁé*Lij_

Fri Jul 12 ©9:58:58 2019 -> ~lLocal version: 0.100.3 Recomm 'CZ >
Fri Jul 12 ©9:58:58 2019 -> DON'T PANIC! Read https://www. iijj #JV

pgrading-clamav S sudo clamscan --infected --remove --recursive
Fri Jul 12 ©9:58:58 2019 -> main.cvd is up to date (versio

f-level: 60, builder: ﬁlgmgr) QEJJ'”:_IA -C-d_f.ﬁ /§‘J77\‘5>F\TE<7{I%)EI
Fri Jul 12 ©9:58:58 2019 -> dailly.cld is up to date (versi -’-‘b

19, f-level: 63, builder: raynman) © © 'lik :V/F)\jj‘fﬁH#Fﬁﬂh\b\Uij_

Fri Jul 12 09:58:58 2019 -> bytecode.cvd is up to date (vt-rﬂ)n
f-level: 63, builder: neo)

masa@ubuntu:~5% sudo clamscan --infected --remove --recursive

all rights reserved 2022 spectrum technology co. 7
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ubuntu®

Ay —

Ubuntui&,

4. HEEH
@ AVA—ILFINVET—DEIF) A, TYTHTL—F
e LnuxDIBEIE BBICEHFARELET, 7y TIL—REEHMICERL TSN,

o BHAENCIE, N\vIT VT EMECLEEHOLET . HITTYT I L—REENICEBETR. R
TEVNWREAELELET , BEHEETERLTZSL,

masa@ubuntu: ~

Z71ILF) IREE) F|TNV) BEFE(S) WmFE(T) ~ILF(H)

" BEHJALRF

masa@ubuntu:~$ sudo apt-get update _
Ew b:1 http: /oprm CUSlunitulom/ubuntu bionic InRelease S SUdO apt get Update
EYf§:2 http://jp.archive.ubuntu.com/ubuntu bionic-updates InRelease [88.7 kB] Y U il N G-,
* :3 http://dl.google. = 7 J77 l/ F%ﬁﬁ
{$:4 http://jp.archive
LR :5 https://developer Z71JL(F) REE) FTm(V) 1 S) $FER(T) ~AILF(H) S SUdO apt_get upgrade
U}804f?<85_54 InReleasey: /—4"w  CNF (main/cnf/Commands-all) 3 Jetc/apt/sources.list.d/google-chro
#18:6 http://developer. me.list:3 ¥ /Jetc/apt/sources.list.d/google.list:1 CHEHEIREINTUVWET
InRelease masa@ubuntu:~$ sudo apt-get upgrade
Ew ~:7 https://develop JAYE ’T—.ﬁ'JR [T iy o
untu1804/x86_64 Release i F;%‘JLJ_’EVEEELT“*T
Ew :8 http://develope i
64 Release .
t:l'l‘l
E o
Y b :11 http://dl.goog firefox firefox-locale-en firefox-locale-ja gnome-settings-daemon
:13 http://security. gno@e:settings-d@emon-schemas libsysmetricsl ubuntu-report )
S:16 http://security. 7Y 7L —F: 7 B, FIRAZ - o f8. HIFR: o fE. RE: 4 A,
9 kB] 54.4 B D7 —AA T 2R/ TEIHENHD F
28, . ey ; DRERIZIENMT 4,019 kB DT 1+ AVBED
Eﬁ‘f?lf\e;? http://security. =500 tv/nl v

EX1F:18 http://security. ngs.d
56 kB

masa@ubuntu: ~

:1 http://jp.archive.ubuntu.com/ubuntu bionic-updates/main amd64 gnome-setti

aemon-schemas all 3.28.1-6ubuntul.3 [12.9 kB]

EX4§:2 http://jp.archive.ubuntu.com/ubuntu bionic-updates/main amd64 gnome-setti

ngs-daemon amdé64 3.28.1-0ubuntul.3 [316 kB]

E¥4#8:3 http://jp.archive.ubuntu.com/ubuntu bionic-updates/main amd64 libsysmetri

cs1l amd64 1.3.2 [1,475 kB]

HEYiS:4 http://security.ubuntu.com/ubuntu bionic-security/main amd64 firefox amdé

4 68.0+build3-0ubuntu®.18.04.1 [49.8 MB]
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IN—FDOIT7HE
OB N—FO I 718k

/ \—F"'?ITO)*EE%'GTO

USBAE!) (taohfR) 512GB USB3.0
TAO BE:&EY T+
PCA{K cpu Intel i9, i7, amd Ryzen 9,775 & GPUNRBEH TZSLDIZRY
8 core cpu 9,
GPU A100, V100 nvidia
RTX301)—X
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VIO ITHE
OUIroT7 -8

3

VYILIIT7 DBETY,
_
ubuntu 18.04.3 LTS
GPUFH CuDNN 8.2.4+cudall.4 Nvidia {89 HGPUIZIKTF
AFyhTIE, A2 TFTHEA
TEHL-HSE
JOJSLEFE  python3 3.6.9 R8I TEA
TAO TAO tool kit 3.0.21.8
O T BEE Docker-ce >19.03.5
nvidia-container-toolkit >1.3.0-1
Nvidia-driver >465
AIBEZO04' 5., tensorRT 8.4
tensorflow 1.15 TaodTF CEH
Pytorch 1.8
onnx 1.8.1

ZFEETa—)L  Jupyter notebook.
matplotlibZi & 2 Dpip=
14731
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Tao toolkit
1.

D WE <
« BEZMNMTTA DEMMBZEEFLESTL, AIFFER MR SIS
E—K% 10 {&IZ huﬁf%ﬁ% FL—= T % RAE—E 7y ' s
T A P T jte 10‘[
BUERTEET,

s EDRADBRETIRIAT HHD AI/MLET LT —MHE
BRI DDIE. BEEHMADN)ET, BFE (T, FE

FEHODRHEZ. BEFEO=—2—35)L FvkD—5 =E7-“)l/7b\ giER Vs 80 iER
b %ﬁ L/L \:ET )l/' -TEE II:I:lI j-%) &%‘ *(1%*)%%) $ £ F_ UMK, SN MR F-SRtk, SN A
NVIDIA TAO Toolkit ‘j: A|/DL 7 I/ -l—\ '7 - é‘ﬁé *% % NVIDIA DR BH A TR BN EEF I EEE A-TVADBBEENTORL
1 I:;Za Al &bj_*; l%f% th'c EE mngﬁ%%% ,ﬁg%ﬂ bég o | RS
= > O) T -C 0) :ET }l/ JeepStreem SDK & Jarvis & EFA 1T 51 vl TET L ET T01
PaRmaRiss” s
@ FIRAE

« TAOZEAT HENVIDIADERAREDFEEEAETIL
EZDFEET IAAT DN, OVE1—F— EDIVPOXEE
BAGEDSETFLEI—RT—RICEHOETETILEW
FRELCTHEATEET . TAO [F ALER D= D Ul R—X
DAARFET—- 70—, TAO (Train, Adapt and Optimize)
TSR T — LD PRI R—FR T,

* https://docs.nvidia.com/tao/tao-toolkit/text/overview.html

all rights reserved 2022 spectrum technology co. 13
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Tao toolkit

TAO

TAO TOOLKIT**

1 E Jupyter Notebaoks
L] Custom 3
n rain
ujmjgn

Q@ #

UTOFIRTERFEZITVET,

A)
B)
C)
D)
E)
F)
G)
H)
)

J)

K)

A \\
,Ll\

ngc’C'f'Eﬁ‘Z/ﬁO)%E/ﬁH:ET)lx’é’)" '-7
NARBLT—R%EERTE : cocold &
HRA LT —S%tensorflow Ftfrecord[Z T

TfrecordZ{E>TEH

FEL=ETILOFE : BE AN DY E T (EF LIS & YUrx3080 TL0B R E)
ETILDTIL—21E (prune): TIUZE EL
TI—EE'TILOBEE RSN NET
BEEETILOBE

HE 3 (inference)

ETILDIXRR—(int8ExE 1L . tensorRTZE #2)
IFRR—FETILTOHR ESREEL

A5G :

all rights reserved 2022 spectrum technology co. 14
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1. 8182
@. 7I)—

X5 T4
1R IR DetectNet_V2
2 FasterRCNN
3 SSD
4 YOLOV3
5 YOLOV4
6 yolo_v4_tiny
7 RetinaNet
8 efficientdet
9 DSSD
105 A T—3> MaskRCNN
11 UNET
124& 3 Z=451 action_recognition_net
13 bpnet
14 image_classification
15 emotionnet
16 facenet
17 fpenet
18 gazenet
19 gesturenet
20 heartratenet
21 Iprnet
22 multitask_classification
23 dashcamnet
24 FaceDetectIR
25 VehicleMakeNet
26 vehicletypenet
27 PeopleNet-ResNet34
28 TrafficCamNet
29 LPD
30 Facial Landmark
31 PeopleSegNet
32 People Semantic Segmentation
33 2D Body Pose Estimation

34 imagedata-multistream

ctrum Technology

Bz

BNV YO STE. MOV ARDT—ED bresnetl8DFEEET )L
FEST. REXMRESE (E. VYR H178) ITRKY. 2TETILE
R, TN, prune, EF L EZE[ML, BIEMICtensorRTHDETILEL
TH A, Tao TRYIFET=ETIVICEEAT, 12f5ISFFR L. EfRERLF
IFRLCEER

R EDT—2t vk, FRIFEEZEET /LT, Faster RANNETILTEET S, IE
RER(L, LA, WIBHEL

SSD (single shot detector)[&.
FI—OTHRET 5,
RiF. =3t
darknetTH & 7iyolo, B EZRHEEAFEY

darknet TH & %iyolo, BIRFRHEMTEY . Fif-LRAREIESY
darknetCH & 1iyolo, B &R FEY . F-LBHEFEENEBL  NEETIL
hi (B2LY)

—MRICIE. BEBELS(EEEVDOITNSH 7 #F

—ARAIICIE, 2B TREL TV D% EEEHIFLI-FET. FENE

W—EREBREET LA TERZLMNEE X . RetinaNethFERSNELT-
efficient detZ{# > 71=¥{AEREH;
deconvolutional single shot detector(DSSD)
MADET A T—aV LT BREYRIT S,
ERROEBEFE>T. MEREE LT AL T—230F5
ETADLITERHEETVET
body pose netld. MoZMB . B, FEHLREDMELERELET,
MARDBELET
||-§/\*
J%Eﬁ.‘i‘.
EEDERRItRH
EEM SR EREHE A
EoEEERE
IDERICLDHEE
FoN—TL—rDXFERH
Iy arRARDNEE
HIE A—HRGEEEHR
EES A
BHiE, A—HDRHE
HIEDRH: V—X, suv,ban
ANERE#: - deepstreamer{# FA
HH 25 deepstreamerfE A
FUN—TL—rEH
BB DM EE R
ANEET A T—ay
zkgi1§éf_rgﬂ—§2§§&rved 2022 spectrum technology co.

aits

2EEmAR)—32Y

BERFOMEREE—DT—T=a—3 L1y

taohi

Io—

Io—

—BRAF

QQ:.OQQQQ.POPQQ o O 0o
|

deepstreamhit

FEHFE, BR,

ZOoHAHS

®5_7

@3 6

@35

deepstreamhx D T

@3 7

=&,

enginetE

’ﬁo)ﬁ:ﬁﬁgo Tao-

converterM I 57—

B

@5 6
A3 17T5—

A5 8T5—
A5 35—

A5 4T5—
A5 5T5—

A4 8T5—

043
@44
@45
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@52
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S source /home/masa/venv_py36/bin/activate

TAO Tool kit e
2. BRIEFEELVA

@D python{k RS
o SRERTCEMBLI-venv py36 TETEMESEZET,
S source /home/masa/venv_py36/bin/activate
(venv_py36) masa@ubuntu? :S

2 TAO tool kit ENEA %
s MEAEKIZITIUTDZDAHYET,
* https://docs.nvidia.com/tao/tao-toolkit/text/tao_toolkit quick start guide.html
A) Jupyter notebook (HE2E)
o EAKRHZjupyter notebook TEMESEE T, ERD TN HNEDTEELOTLNTT,
B) Tao cli
e Tao DERIATUREFEL>THEHR,
* .tao_mounts.jsonZZE{EL TH LR IE. jupyter notebook THEERL TLVET,
$ tao --help ANIVTARURTHREETEDR
$ tao list EMER Dtao AV TFHEHEETEET

.IIIn

all rights reserved 2022 spectrum technology co. 16
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3.5 YRR

@ detectnet_v2: ¥I{ARERE;

Tf

e WIE . BB N\ ;oY HITEHE. GA9)ARDT—E3 M Bresnetl8DEBETILEFEST,
BRERRESME (E, 49X, H17F) l:.‘f-"?abk detectnet V2L X LZEFENVEEE
TIVEERL, ZDE. prune, EF LA EFFE L, HRIEMIZtensorRTRRDETIILELTH A,

Tao CERAIZFESI=ETILICHERT, 12ZI125& L. EfEELIFIXFELCEER,

e https://docs.nvidia.com/tao/tao-toolkit/text/object detection/detectnet v2.html

o T—At Yk kittiimage
s BRIFEETIL: pretralned resnetl8

[ DATA
r(rrv : CONVERTER g 3 AUGMENTATION

é 1$ AUGMENTED DATA
NQQ 3

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

o e o
' TRAINWITH PRUNE RETRAIN
PRETRAINED |  MEWDATA WITH QAT
| EVALUATE

all right® reserved 2022 spectrum technology co.
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https://developer.nvidia.com/blog/detectnet-deep-neural-network-object-detection-digits/
https://docs.nvidia.com/tao/tao-toolkit/text/object_detection/detectnet_v2.html

P AR
57 J” Spectrum Technology g

/home/masa/Documents/tao/cv_samples_v1.3.0/det

TAO Tool kit

3. 5545 - fl:% 12|_§ 3 4 $ jupyter notebook

M detectnet v2: ¥I{AREEH

e WIE .EH NV VI HITE. A IURNDT—E D Hbresnetl8DFEET

IWEEST, @tﬂﬁ‘%&s@(i ARk, H1TE)ITRY . FEETILEE
B ZMD#. prune, EFIL7EEEHLY, B“f@ﬂ’]ktensorRTFﬁOD:ET)l/&L,’CHj7]
Tao CRAIZFESI=ETILICEART, 125I125:F L. EfREELIFZXFELCEEH,

e https://docs.nvidia.com/tao/tao-toolkit/text/object detection/detectnet v2.html

. T:i‘lj_’;yl‘i_lflttl image P
o« FPIF T ET /L :pretrained_resnetl8 EONET

S cd /home/masa/Documents/tao/cv_samples_v1.3.0/detectnet_v2
(venv_py36) masa@ubuntu? :S jupyter notebook

T Jupyter detectnet_v2_2 sussaves) [

+ % @ B 4+ ¢ PR B C W Coge bt B et

Object Detection using TAO DetectNet_v2
Transfer learnin

FVOFIVIE,

model trained on one task and re-train o use it on enl lask.
d etect n et V2 . | pyn Train Adapt Optimize (TAOQ) Toolklt Is a simple and easy-10-use Python based Al toolkit for taking purpose-bullt Al models and customizing them with users’ own
— data
bTY
o

all rights reserved 2022 sp4q

TRAINING PLATFORMS

—d MmN



https://docs.nvidia.com/tao/tao-toolkit/text/object_detection/detectnet_v2.html

— e

ST Spectrum Technology
TAO Tool kit
- P AGERE

3

D detectnet_v2: ¥I{AREEE
BE.EH AN\, v 75 MOV RNDT—3 D Hresnetl8DEEET
IVEREST, BRHERESE (B, ARk, H1T7E) [THY. detectnet v27
JL3 'JfA’EﬁO'C—T—E':E_“)VéVFJﬂZ ZFD#% . prune, EFILLEEEHE L, Ff&
B9(ZtensorRTEHHDETILELTH A3, TaoTHANZES=ETILIZEER T, 1215
ZEEREL. EfEERBFIFRCEER,

— Jupyter detectnet_v2_2 (autcsavec) Logout

= Jupyteg detd\eteejtn et V2 2 I pyn bE TN [ T— Fla Edt View Inset Cell Kemel Widgels  Help Not Trusted Python 3 fipykernel) O

File  Edll  View Insel  Cell  Kemel  Vidgels N.thud(A | Pythan 3 (ipykemal) O B 4+ 32 @B 4+ % prRin B C W code v =@

B+ m[ABE A R W C W

When using the purpose-buitt pretrained madeis from NGC, please make sure to set the SKEY enviranment variaie 1o the key as mentioned in the model
overview. Failing 1o do sa, can lead to errors when Irying 1o load them as pretrained models.

In [2] 0 the local directories to the TAQ docker.
The following notebook requires the user to set an env variable called the SLOCAL_PROJECT_DIR as the path to the users warkspace. Please nafe that tha import json R
dataset fo run this notebook is expected to reside inthe $LOCAL_PROJECT_DIR/data , while the TAQ experiment generated collaterals will be output to mounts_file = os, path. expanduser (*”/. tao_mounts. json”)
SLOCAL_PROJECT DIR/detestnet v2 . More infarmation on haw ta set up the dataset and the supparted steps in the TAQ workflow are provided in the L T e e
subsequent cells. = 0
Hote: Please make sure to removs any stray artifacts/files from the JUSER_EXPERIKENT_DIR or SDATA_DOWMLOADDIR paths as mentioned below, that may have Mounts”: [
been generated from previous experiments. Having checkpoin! flles efc may interfere with creating a Iralning graph for & new experiment. [’ Mapping the data directory

Mote: This notebaok currently is by default set up 1o run training using 1 GPU. To use more,

“source”: os.environ["LOGAL PROJEGT DIR™)
#'source™ os. environ{ LOCAL_EXPERIMENT DIRJ,

S “dest g —exper iments”
— S ination™: "/workspace/tao-exper iments
o—A)L7Ooozy \

# Mepping the specs directory.
[

# Sett
import os

variables for cleaner command

.tao_mounts.json

Senv KEV=t|1_encode
Seny NUM_GPUS=!

= _\\ I =L =
= TALOR)ERTE.
%env USER EXPERIMENT DIR-/workspace, tao-experiments/detectnet w2

%env DATA DOWNLOAD DIR=/workspace/tao-exper iments/data ® —
— & )
# Plegse o

roject directory ¢ is to be ma ; # Writing the mounts file
i e s data, wh - with open(mounts_file. “w") as mfile:
Json. dump (drive map, mfile, inden

RE

“source”: os.environ["LOCAL SPECS DIR"],
"destination”: os.environ["SPECS_DIR"]

& St thi
2 e WOTEBOOK RO

o natebook from the semples dir
eltectnet v2

# IPLEASE MKE SURE 10 Urww T,

os. enwiron[“LOCAL_PROJECT_DIR"] = "/home/masa/Documents,/ tao” In [3]: leat /. tao mounts. json
os. environ[“LOCAL DATA DIR’] = os. path. join [

os. geteny ("LOGAL_PRIVECT DIR", os. getond ) “Mounts™: [

“data” [
) e .
0s_env iron["LOCAL_EXPERINENT DIR"] = os. path.join{ ”:Wt:"e - /hone, _'““: D”““T:"L‘ tao . ts

os. geteny (“LOCAL PRIJECT DIR”. os. getond (), ectinations: S(NUrkepace/tac-orpermante

detectnet v2 I
] {

“source”: ” hmle ‘masa/Documents/tao/cv_samples. v1 3.0/detectnet_v2/specs”

# The sample spec file: in the sawe path as the dewn, “destination”: ”/workspace/tao-experiments,/specs”
o8, environ[“LOCAL_SPEI DVR] os. path. join( ]

o5 gpterw( NOTEBO0K_ROOT™, o5, getowd () ]

“spes: 1
) q
Sen SPECS DIR= workanace/ tao-exser iments/saecs all rights reserved|2022 shectrum-technology-co-. 19
# Showing list of specificstion fifes
o e s 1. Install the TAO launcher

env: KEY

It _encode

The TAO launcher is a python package distributed as a python wheel listed in the nvidia-pyindex python index. You may install the launcher by executing the


https://docs.nvidia.com/tao/tao-toolkit/text/object_detection/detectnet_v2.html
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TAO Tool kit o
FE05 YRR

D detectnet v2: AR

=B, AN\ Yo HTE A IURMNDT—E D Bbresnetl18DFEE

IVEEST, R RESME (B, YA V)R ST7H)ISKRY . FEE _‘\)b€1’|5
o ZMDE. prune, 2 F LT EZEFELY, &

—\\

XIZH)[ZtensorRTHHDETILELTH 1,

Tao TR FEST=FTILIZEEART, 122ZI25&F L. EfEELFIXRLCEFER,
* https://docs.nvidia.com/tao/tao-toolkit/text/object detection/detectnet v2.html

e detectnet_v2_2.ipynbZEiR

Z Jupyter detectnet v2 2 sussaven

B+ ®

i B C W

Rurook 15 depr

E. Inference using QAT engine

Run inferance and visualiza dalactior

o last images, using th exparled TansorRT engina from Section C

In [16] Itao detectnet v2 inference -e SSPECS DIR/det: et w2 inference kitti et!t cat tat ¥ -, = S0
o SUSER EXERINENT DIR/EI ¢ infer_testine_qat ¥ QATI VYU TOHMR
SONTA DOUNLORD i oct r e 2
W SKEY

2022-04-14 16:56:16, 330 [INFO] rool: Rexistry: [ mver. io']

2022-04-14 18:56:16, 372 [INFO] LI L comporents. instance_handler. lszal_instance: Running sommand in cop

Lv3. 21 11-L7L 16, 4-v0

2029-04-14 18:56:16,383 DWARNING] LI L. com
h rooL. 1T yo

s dookar_hendler. dosker_handler -
wauld like to r
“UIDGID” in Lhe
Dockarlpt ane mounta joon” file. You can ohtain your
sers UID and BID by using the “id -u” and “id -g* connands on

zarminal
Using TensorF

WAKING: tensorlon
2022-04-14 09°56:20,477 [INFO) 1va. vt

ecat ion warning: been disahled Set TF_ENAPLE_DEPRECATIOH WIRNINGS=1 to re

spa handler. spec_loader Nerging E9eciTICaTion From /Horksoace; a9

nat_v2_inference k
2022-04- 14 09 56 20, 485 UNFDJ main_ Creating output infere
2022-04-14 09°58:20, lain inages will
2022-04-14 05-58:20. 485 UNFnJ
2022-04-14 09 )? la 522 Lneol
_w2/emper ment_dir_final/resne
202204 14 00.56.21 czz UNFDJ
20’2‘04 14 09:56:21. 632 LINFOJ

direstory

saved in the out
tons1r, nferencer

Reading from engine f

1.01it/s]
2022-04-14 10:06:06,530 [INFO] Clearing ingut buffers.
2022-04-14 10:06:06, 531 [INFOJ U waring output buffers.
2022-04-14 10:06:06.532 [INFOJ Sorrt runtise.
2022-04-14 T0-05.06, 532 [INF0] sorrt context
2022-04-14 10: 0501 NFO] iva. detec sorrt engine.
2022-04-14 10:06:01 .‘.15 [INFO] _sain_: Inference complete
2002-04- 14 19°06:0 [INFUT £It. companents. docker hand|er . docker handler” Stopping cantainar

In [20]

_annotated 7 relative path from

Fle  Edt  View Inset  Cel  Kemsl  Wogets  Help at Trustea Pythen 3 (ipykeme)

BT Workspane/ tan exper ments

A | e

detestret

42 spectrum technology co.
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https://docs.nvidia.com/tao/tao-toolkit/text/object_detection/detectnet_v2.html
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3.5 M ARERE

D detectnet v2: AR
e WME-FH NV, VY HITE A OVRAMNDT—E3 D Hresnetl8DEEET
IWEFE-ST REMERESE (B, AU RL HIT78) ITRY., ZEETILEE
o ZMDE. prune, EFILEEZEELY, &XIRAIZtensorRTHDETILELTH 71,
Tao CEAIZES-FETILIZHEART, 125I2E&EIEL. EfEELIZIIRLCEEE,
e https://docs.nvidia.com/tao/tao-toolkit/text/object detection/detectnet v2.html
* detectnet_v2_2.ipynbZEIR

o RHMELHETHMDZETILAIHTS

| I

taoFE .,
= tao - t4 #E SmAFFE ; ) tensorRTIE D T 14 55 F L AE prunef®
[EoD Loy G prunete DB BHR BT L% OFEER tensorRT{# DS AA R o5 PUABRILE Zomp
(sec): @D SR (sec): @ FE - D/@ RN
Eﬁa) (=] I'-l+
(hour)
class name  average precision (in %) class name average precision class name average precisionclass name average precision
(in %) (in %) (in %)
§3£nst 736?373;4 0.005441 . 80.2562 car 753572 car 74.9865 0.000436 12.48 4
pedestrian 65.9508 cyclist 81.5315 cyclist 77.1818  cyclist 77.9812
pedestrian 65.9992  pedestrian 65.6729 pedestrian 66.0452

3



https://docs.nvidia.com/tao/tao-toolkit/text/object_detection/detectnet_v2.html
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A unet: T A T—L3aY
c BIE - ERRDEBREZES-T.MELGEEZ LT A T—2320F B, Unet_ishixz SR
e https://docs.nvidia.com/tao/tao-toolkit/text/semantic_segmentation/unet.html
o« T—ARt Yk isbi
o FRIFEET )L pretrained_resnet50

0

TAO TF CONTAINER

I
(((I(b : CONVERIER g 4 AUGMENTATION

i :
é{$ . : AUGMENTED DATA . . g
Detectnet&EILC )

INT8 CALIBRATION
CACHE

i |§ :
ig 1 » i 600D 4 é% 4 %Z 600D 4 : 7
; a Q& ° : # ®
. T Y/ RRURNE RETRAIN EVALUATE MoDEL !
PRETRAlNED 0 WITH QAT !
i e i TRAINED MODEL
all right® reserved 2022 spectrum technology co. A ' 22
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https://lmb.informatik.uni-freiburg.de/people/ronneber/u-net/
https://docs.nvidia.com/tao/tao-toolkit/text/semantic_segmentation/unet.html

(:J':— AAavwok
57 I Spectrum Technology e

/home/masa/Documents/tao/cv_samples_v1.3.0/unet
TAO TOO' klt $ jupyter notebook

AF=H/ 2T A T—3Y

AD unet: VT A T— 3>

s ME . EERDEBZFE-T.MELGEZTET A T—309F %, Unet_ishix SR
 https://docs.nvidia.com/tao/tao-toolkit/text/semantic_segmentation/unet.html

o« T—ARt Yk isbi

o FBRIFEET )L pretrained_resnet50

Scd /home/masa/Documents/tao/cv_samples_v1.3.0funet: - I IE.
(venv_py36) masa@ubuntu? :S jupyter notebook RO = oo
unet_isbi2.ipynbZ &R Binary Semanic Segmentaion using TA0 UNET

ansfer learning is the process of transferring leamed features from one application to anather. It is & commonly used training technique where you use a
on one sk

Jupyter® & 0T [ A B

TAO
TAQ UI*

TAD TOOLKIT**
Jupyter Notebooks

Learning Objectives
In this notet:ook. you will leam how to leverage the simplicity and convenience of TAO te:

« Take a pretrained resnet18 model and rain a ResNet-18 UNet model on the ISBI dalasel
= Run Inference on the trained model and visualize the inferences

all rights reserved 2022 spectrum technology co. o T 23


https://lmb.informatik.uni-freiburg.de/people/ronneber/u-net/
https://docs.nvidia.com/tao/tao-toolkit/text/semantic_segmentation/unet.html
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AZEW T A T— 3y

AD unet: VT A T— 3>

thin

AAavok

Scd
/home/masa/Documents/tao/cv_samples_v1.3.0/unet
S jupyter notebook

« BE - ERRODEBGZEST. MEREETET A T—30TF %, Unet_ishixz S B

e https://docs.nvidia.com/tao/tao-toolkit/text/semantic segmentation/unet.html

unet_isbi2.ipynbZE&iR

o o ; EFit . tensorRT& D =iEIE tao® . prune
tao LA EF R %ﬁﬁ”ﬁmﬂ*"“ﬁ““" puncik0BEEERR  woF 50T ORI giowen E.0 gELERM0
ffi#ER (sec):@ /@ &5t (hour)
Recall : 0.8249054551124573
Recall :0.8171335756778717 gy
i Precision:

Precision: 0.831825852394104 'Lr:tg!sc Ave: 48 427 g 0-8128768801689148 10/10

Ui e D [00:00<00:00, 1036.03 0.333333

Latency 90%: 59.762 ms .
Latency 95%: 61.934 ms F1score: 0.8186391778106556

Latency 99%: 66.18 ms

F1 score: 0.8241343816116111

Mean I0U: 0.7151066660881042 Mean 10U:

0.7068162858486176

77961.04it/s]

@

AIVTFIL

v AT—ay

all rights reserved 2022 spectrum technology co.
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https://lmb.informatik.uni-freiburg.de/people/ronneber/u-net/
https://docs.nvidia.com/tao/tao-toolkit/text/semantic_segmentation/unet.html
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AHhavwokR

/home/masa/Documents/tao/cv_samples_v1.3.0/bpnet

TAO TO @) | k |t $ jupyter notebook

R BRI EX

BodyPoseNet

BEZE :body pose netld, MoZMB. BE. FELEDRMEZREHLET,
https://docs.nvidia.com/tao/tao-toolkit/text/bodypose estimation/bodyposenet.html
T—A2tvhk: coco

ERIFEET /L :bodyposenet_vtrainable_v1-2.0

S cd /home/masa/Documents/tao/cv_samples_v1.3.0/bpnet

(venv_py36) masa@ubuntu? :S jupyter noteboole: wmee s A o

bpnet2.ipynbZE R e e e I
JupyterD & ALEE (S A B8, = E BRI &, 2885

Bodypose Estimation using TAO BodyposeNet

Transfer leaming is the process of transfering leamed features from one application to ancther. Itis a commonly used training technique where you use a
model trained on one task and re-train to use it on a different task.

Train Adapt Optimize (TAO) Toolkit is a simple and easy-to-use Pythan based Al toolkit for taking purpose-built Al models and customizing them with users’ own
data.

TAO
TAO UM

TAO TOOLKIT**

Jupyter Notebooks

Data Prep & Augmentation

CUDA-X

all rights reserved 2022 spectrum technology co=
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https://docs.nvidia.com/tao/tao-toolkit/text/bodypose_estimation/bodyposenet.html
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D Fpenet

ABavwok

Scd
/home/masa/Documents/tao/cv_samples_v1.3.0/fpenet
S jupyter notebook

o I3 : BED ERHL(Eyes,Nose,Mouth,Eyebrows,Chin,HP,Pupil,Ears, )& HLET,
* https://docs.nvidia.com/tao/tao-
toolkit/text/facial landmarks estimation/facial landmarks_estimation.html
o TRt YL: AFW B8 iyt pansEEs s A S & =
o BHIFEEET /L fpenet:itrainable_v1.0 =~ ~ T e e W L

S cd /home/masa/Documents/tao/cv_sampl
(venv_py36) masa@ubuntu? :S jupyter note
fpenet2.ipynbZ1E R
Jupyter® & 0T [ A B

Learning Objecti
ed 2022 spectrqrﬁatrglc??no%ec 'E’?f

es v1.3.0/fpenet

Fiducial Points Estimation using TAO FPENet
oJolo]

Transfer leaming is the process of transferring leamed features from one application to ancther. It is a commonly used training technique where you use a
model trained on one task and re-rain to use it on a different task

Train Adapt Optimize (TAG) Taolkit is a i
data

mple and easy-to-use Python based Al toolkit for taking purpase-built Al models and customizing them with users’ own

VISION Al CONVERSATIONAL Al

TAO
TAO UI*

TAO TOOLKIT**
Jupyter Notebooks

Data Prep & Augmentation Train

CUDA-X
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notebook, you will [eam how to leverage the simplicity and convenience of TAC to:


https://docs.nvidia.com/tao/tao-toolkit/text/facial_landmarks_estimation/facial_landmarks_estimation.html

“-ST ospectrum Technology AR

/home/masa/Documents/tao/cv_samples_v1.3.0/gazenet

TAO TO @) | k |t $ jupyter notebook

R BRI EX

gazenet
o BIE EED LRIRETHEA,
* https://docs.nvidia.com/tao/tao-toolkit/text/gaze estimation/gaze estimation.html
« T—A+tvhk: MPlIFaceGaze
o BERIFEET L gazenet:trainable_v1.0
$ cd /home/masa/Documents/tao/cv_samples.y1.3.0/gazenet . ... a =
(venv_py36) masa@ubuntu? :S jupyter noteppj‘g i nsks] _ [Pn3ne) ©
gazenet2.ipynbZ &R
Jupyter@ & ALEE [ A BE e st sy s s e

model trained on one task and re-train to use it on a different task.

B 4+ % »Run B C M pMarkdown v | =

Train Adapt Optimize (TAO) Toolkit is a simple and easy-to-use Python based Al toolkit for taking purpose-built Al madels and customizing them with users' own
data.

VISION Al CONVERSATIONAL Al

TAO
TAO UI*

Customn Al
TAO TOOLKIT** Mode!

Jupyter Notebooks

Train

CUDA-X
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https://docs.nvidia.com/tao/tao-toolkit/text/gaze_estimation/gaze_estimation.html
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AAHavokr

/home/masa/Documents/tao/cv_samples_v1.3.0/lprnet

TAO TO @) | k |t $ jupyter notebook

R BRI EX

21 lprnet

o IE . FN—TL—FDEH,

* https://docs.nvidia.com/tao/tao-toolkit/text/character _recognition/lprnet.html
o« T—2AR+tyk: OpenALPR benchmark m

o ERHIFEEET L pretrained_lprnet_baselinel8

S cd /home/masa/Documents/tao/cv_samples_v1.3.0/Iprnet

(venv_py36) masa@ubuntu? :$ jupyter notebogk”" " _— A
|prnet2.|pynb§5§¢ﬂ # @B A% PR B C B Makion ~ =

Jupyter® ZA0IE (LA RR License Plate Recognition using TAO LPRNet

Transfer leaming is the process of transferring learned features from one application to another. It is a commonly used training lechnique where you use a
maodel trained on one task and re-train to use it on a different task.

Train Adapt Optimize (TAO) Toalkit is a simple and easy-lo-use Pythen based Al teolkit for taking purpose-buill Al models and custamizing them with users' own
data.

VISION Al CONVERSATIONAL Al

TAO
TAOUI*

TAO TOOLKIT**

Jupyter Notebooks

Data Prep & Augmentation Train

CUDA-X

oncen | [ o | ][ ]

TRAINING PLATFORMS INFERENCE PLATFORMS
C= ] FE=E
CH 0 Ol &= B
Workstation DEX Cloud Jetson T4 Ampere

all rights reserved 2022 spectrum technology co. e 28

Learning Objectives


https://docs.nvidia.com/tao/tao-toolkit/text/character_recognition/lprnet.html
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