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POWERING THE DEEP LEARNING ECOSYSTEM
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. microSD card slot for main storage

40-pin expansion header

Micro-USB port for 3V power input or for data
Gigabit Ethernet port

USB 3.0 ports (x4)

HDMI output port

DisplayPort connector

DC Barrel jack for 5V power input

MIPI CSI camera connector

microSD card (16GB UHS-1 minimum)
USB keyboard and mouse

Computer display (either HDMI or DP]
Micro-USB power supply (5V=2A
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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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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
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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.
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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
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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
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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.

ox

@

NEURAL OPTIMIZATION PLAN EXECUTION
NETWORK ENGINE ENGINE 11
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Motor 1} 4 USBl )

Motor 12C Nano | camera
Driver (CPU+GPU)
{Motor 2} K j

Chassis ]
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class Robot(SingletonConfigurable):
def set_motors(self, left_speed, right_speed):
def forward(self, speed=1.0, duration=None):
def backward(self, speed=1.0):
def left(self, speed=1.0):
def right(self, speed=1.0):
def stop(self):
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class Camera(SingletonConfigurable):

class Camera(SingletonConfigurable):

value = traitlets.Any()

# config

width = traitlets.Integer(default value=224).tag(config=True)

height = traitlets.Integer(default value=224).tag(config=True)

fps = traitlets.Integer(default_value=21).tag(config=True)
capture_width = traitlets.Integer(default_value=3288).tag(config=True)
capture_height = traitlets.Integer(default value=2464).tag(config=True)

def __init_ (self, *args, **kwargs):
self.value = np.empty((self.height, self.width, 3), dtype=np.uint8)

super(Camera, self)._ init_ (*args, **kwargs)

try:

self.cap = cv2.VideoCapture(self._ gst str(), cv2.CAP_GSTREAMER)

re, image = self.cap.read()

if not re:

raise RuntimeError('Could not read image from camera.')

self.value = image

self.start()
except:

self.stop()

raise RuntimeError(

'Could not initialize camera. Please see error trace.')
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class ObjectDetector(object):

def _init_ (self, engine_path, preprocess_fn=bgr8 to_ssd_input):
logger = trt.Logger()
trt.init_libnvinfer_plugins(logger, ")
load_pluginsl()
self.trt_model = TRTModel(engine_path, input_names=[TRT_INPUT_NAME],
output_names=[TRT_OUTPUT_NAME, TRT_OUTPUT_NAME +"'_1']]
self.preprocess_fn = preprocess_fn

def execute(self, *inputs):
trt_outputs = self.trt_model(self.preprocess_fn(*inputs))
return parse_boxes(trt_outputs)

def _ call_ [(self, *inputs):
return self.execute(*inputs]

17 NVIDIA.



o 4t

ll:,\ ’I:l

« NVIDIA Transfer Learning Toolkit /R S| ZRERE
MR T BT A

o HIZRF B =T RITR B ERE L1852 & (Jetson &)
LB, FEFEAGIRE LREATRTRVRIC

s FRTLTSHRENZIESHENLE, S IER

e

E K TensorfE

PE¥E: https://pan.baidu.com/s/1TWT5PMYn-VkYoxbVCWKoWA
RS : cdaq

IIIIIII



NVIDIA R E =35 PF5x (DLI)
AL EgEMME T SLERE

HEAAAZE. ZUERNERMARAR

RN E KagsREX SIS T W iFil
EAERANIRSR. Z1TWNAAFLIRIE
HEXZBZEFIHZE, FREINETHANZILAIR

st BB HIGPULAIFF & IF 15

HAESFRE T LFIRMDLEAIE#H TR

LI L EZIEES

EEIRFE www.nvidia.cn/dli



http://www.nvidia.cn/dli
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