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EA mele edl AN 2AEE ol gdsla, o
E}d © & = TensorFlow-Lite, TensorRT & o|-&3\t}. Wl
At E AT st=do] A4S % 1J+ 2.

<E 1> WA vt ol A clupo] 2
Jetson AGX Raspberry pi 4
Xavier Jetson Nano (RPI)
CPU 8-core Quad-core Quad-core
ARMV8 64bit ARM v8 64bit ARM v8 64bit

GPU | 512 cores, Volta | 128 cores, Maxwell -

RAM 32GB 4GB 8GB
3.2. Wl x|w}= =

TensorFlow-Lite HEFYI ] 79 2= H3ES A B
N S & ociulelze] wug AgEkth W
TensorRT ©l|Al+= tjuto] 9] GPU o783 9} &3t

7ol M EEl WS gdsof sk AlFe] glofx
P So] Awo] iz ONNX 2& Wghsla, HE50
2 TensorRT EElZo] Wgke dizjofA =3 s3]
F 19 iAva Avke 2l R SN0 23
gt Aabgre 30 3] W 54 date) gatold.

3.3 Mixnl= A}

F 2 ol yEp Al M FE A %ﬂ A A
FE ol AHEE= FLOPs 7t AAl FEAI7tel 1%
A wlEskA] fes FAE = AT dE =

EfficientNetB0 ] 73-$-, MobileNetvl ¥.t} FLOPs 7} %}
ARE FEAZS Bugs o FaHoR 2 6 o
Aol 285w AS FAT 4 ) E3 TensorRT
HEFY ol A= ResNet50 2] FLOPs 7} EfficientNetB0 X
of oF 10 8] IARF FEAIES o FA HEE A
3714 SH)| 22 A MobileNetVl 3} MobileNetV2
7 A% kAol RPI ¢} Xavier 7hell AWrt = el
o= Holth o= MobileNetv2 £} o] Residual/Skip
Connection & H.frsto] ¥4 #& X2 AEES
[ TskE RPI 7} A2 gk o, vk vl wme
2 Qe FEEHE7E AT Hast] wiEolth
BE Ayor Iz E TensorRT HEFUS AL
97} TensorFlow-Lite Ht} €53 weE =&
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<3E 2> Wlxv}y] Y5 ARt AT FEAZH(ms) B FLOPs
TensorFlow-Lite TensorRT FLOPs
Raspberry pi 4 Jetson Xavier Jetson Nano Jetson Xavier Jetson Nano

EfficientNetB0 372.59 147.04 333.19 3.48 12.25 0.783B

MobileNetV1 144.46 114.63 124.67 0.67 4.84 1.137B

MobileNetV2 193.31 68.19 107.88 1.95 4.99 0.602B

ResNet50 423.36 744.49 613.85 1.65 7.68 7.728B

DenseNet201 1,362.82 847.91 796.43 6.37 19.63 8.585B
fusion & st kA FEAZ o] W& AT G 9 A et 39 AR 4 A7)
A2baleith, Z a2 TensorFlow-Lite oA AAakald 2= Az Z=2A7k9] 99% oA AA|d= S Bl
EAZe 545171 918 TensorFlow ol Al Al&ak= Wl Atk

o
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4.2.1. TensorFlow-Lite

MobileNetvl 225 TensorFlow-Lite B H o 2 3}
st o xZzyudyst Ay, Fdo] TensorFlow-Lite
2 WsteE ] 7]¥ TensorFlow SAAkztEo] ]« A
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Zhol W 4= 9t} ofge] 28 2 & TensorFlow <]
convolution, batch  normalization, relu AAFz}7}

TensorFlow-Lite = W% ™ 3}u}e] Conv2D = fusion
& dAE HolFT,

Conv2D v
Operator
. Conv2D
fusion N
Batchnomalization - Batchnormalization

+
RELU

RELU

TensorFlow TensorFlow - Lite

(28 2) TensorFlow ol 4] TensorFlow-Lite & =& W3} A
379 AXA7E Fusion o] 3hube] Aite] #.

<3 3> TensorFlow-Lite MobilenetV1 fusion operator
TensorFlow
Conv2D+BN+Relu
DWConv2D+BN+Relu
GAP2D
Conv2D

TensorFlow-Lite

Conv2D

DWConv2D

Mean + Shape+StrideSlide+Pack
Conv2D+Shape+StrideSlice+Pack

¥ 3 & TensorFlow-Lite $EFYS $jaf e
Al MobileNetV1 ol ™2+ fusion operator 52 % 2] %
olt}, o714 Conv2D = 2D convolution, BN < batch
normalization, DWConv2D <+ depth-wise convolution,
GAP2D = global average pooling < 2] 7] gt}

Zyz}o] tjulo] 2 of X TensorFlow-Lite Benchmark tool
S o] &3l Mobilenetvl E o tfd] ZzZupdT 3k

<3 4> TensorFlow-Lite oA MobilenetvVl T Z3ds A}
AA FE2AZ ¥ ¥lF Top-4 QAR (F9: %)

TensorFlow-Lite RPI Nano | Xavier | 2331
Conv2D 64.99 70.01 77.4 15
DWConv2D 31.14 22.21 16.81 13
Pad 2.49 3.54 3.20 4
Mean 1.32 4,16 2.37 1
A 99.94 99.92 99.57 -

4.2.2. TensorRT
olefe] 3 5+ Jetson AGX Xavier ¢} Jetson Nano ©]
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th 3 5 oA A5 53k Depthwise = depth-wise
convolution & 2] w3t}

<3 5> MobileNetV1 & TensorRT & W 3+g uj] WA)sl=
fusion operator % 3}

TensorFlow ONNX TensorRT
DwConv2D Depthwise
BN FusedBatchNorm | Depthwise+Relu6
RelL,U Relu6
ZeroPadding2D | Pad
DWConv2D Depthwise .
BN FusedBatchNorm Pad+Depthwise+Relu6
ReLU Relu6
Conv2D Conv2D
BN FusedBatchNorm | Conv2D + Relu6
ReLU Relu6

Mean
St Mean Squeeze Mean

ool o

ONNX ==
S AAAM TensorRT ZElz WSt} walbd Keras
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<3} 6> TensorRT ol 4] MobileNetvl Z 2343 A3 A
FE2AZF giH] v F Top-4 AXAF (4 %)

TensorRT Nano Xavier | A3 3
Conv2D + Relu6 62.54 71.81 14
Pad + depthwise + Relu6 20.76 14.06 4
depthwise + Relu6 8.90 11.13 9
BiasAdd 4,78 1.50 1
& 96.98 | 98.49 -
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