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Dev Board e O A = wuvonwnnshtal SOM
_ Accelerator e et fseta Sensor Board A fully integrated Accelerator
A single-board :
. A USB accessory 25x25 mm System on Moduleina A PCI-E board for easy

computer with a . ) An accessory board _

featuring the Edge TPU  5-megapixel : 40mm x 48mm integration of Edge TPU
removable , that provides

that brings ML compatible : pluggable module into existing systems.
system-on-module ’ , e temperature, light, _

: inferencing to existing  camera module. =T with Edge TPU on

(SOM) featuring the and humidity sensors ; s

systems. o board. Available: Q3' 2019
Edge TPU. for loT applications.

; Price

Price Price Price

Price $24 Q9 $1]499 Price
$14999 $7499 $2499 ;fséllflgﬁijeduscount pricing $6499

B R Volume discount pricing available
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Edge TPU%: g
Edge TPUALHE 28 (AL FE T RE V& 4 J3{Z.OPS

PEREXS T OBTAE 2 b A HERED -

Model | Desktop CPU* Desktop CPU *
architecture + USB Accelerator (USB
3.0) with Edge TPU
MobileNet vi 47 ms | 2.2 ms
MobileNet v2 45 ms | 2.3 ms
Inception v1 | 92 ms | 3.6 ms

Inception v4 . 792ms 100 ms

* Desktop CPU: 64-bit Intel(R) Xeon(R) E5-1650 v4 @ 3.60GHz ** Embedded CPU: Quad-core Cortex-A53 @ 1.5GHz
1 Dev Board: Quad-core Cortex-A53 @ 1.5GHz + Edge TPU

Embedded CPU

* %k

179 ms

150 ms

406 ms
3,463 ms

Coral

Dev Board t
with Edge TPU

2.2 mMs
2.5ms
3.9 ms
100 ms



Edge TPUSE PR

Hsm o, ok B S EIF R B 5 P

“l used canned Mobilenet V2 out of the box. | see 24 - 48 FPS with good accuracy - which is comparable
with GTX 980 at 30 FPS. This is an impressive result!” - Ivo Stoyanov, SmartDrive Systems
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Google Edge TPU5NVIDIA Jetson Nano

VS

MobileNet V2
I I O
i7-4870HQ 22,60 11,06
i7-7700K + GTX1080 2560CUDA 0,82 304,88
i7-7700K(tflite) 7,71 32,43
i7-7700K + Coral(tflite) 0,71 352,11
Jetson Nano 128CUDA 20,52 12,18
Jetson Nano (tflite) 23,02 10,86
RPi 120,81 2,07
RPi(tflite) 59,05 4,23
RPi + Coral(tflite) 3,31 75,53

Jetson Nano + Coral(tflite) 1,12 223,21
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40-pin GPIO header Serial console CSI2 camera DSl display

USB-A 3.0
host

Ethernet

4-pin stereo
terminal

HDMI 2.0a USB-C power
USB-C data Headphone jack MicroSD card
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Edge TPUELH: (SOM)
CPU : Quad-core Cortex-A53, plus Cortex-M4F

GPU: C7000L GPU

TPU : Google Edge 125 2% 2] s b B 2%

A NE AT AR

RAMNA{: 1GB LPDDR4

INf7:: 8GBeMMc

WiFi : Wi-Fi 2x2 MIMO(802.11b/g/ac 2.4/5GHz),Bluetooth

: _"'.':: _____ USB:}% ]

'l - - USB Type-C Hiji: 5V DC

USB 3.0 Type-C OTG ]

USB 3.0 Type-A [

USB 2.0 Micro-B serial console port



CoralJt A SA AR

o

3.5mm I HdEFL

M FPDMZZ 73 X

2.54mm 45t T KR e s
Az

HDMI 2.0a (4= R ~1)
MIPI-DSI-39%1 FFCiE#:4% (For Display)
MIPI-DSI2-24%} FFCi%$: %5 (For Camera)

Micro SD-~ fi

LAN: IR BA W =

GPIO (40%4F¥ Efz 1)

Y EFOS: Debian Linux
TEHINLES IR . Inception. MobileNet...
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Default pin functions, can be changed
5V and 3.3V

GPIO
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UART

SAl (audio)
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Coral USB Jiiz

MCU Cortex-M0O MCU (power, thermal monitor)

TPU | Coral Edge TPU

RAM Memory | 11 MB SRAM (on the Edge TPU ASIC)

Power USB 3.0, Type-C connector o
Data | USB 3.0, Type-C connector

Supported OS | Debian/Raspbian Linux

Supported ML | TF Lite

Supported Models  Inception, MobileNet, Daredevil | |
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Coral

Corals Ay T 5 # FF R4 I LA T 4RO BPE AL e

Mendel OS
—/Debian Linux 24t 11177 3¢

Ity T A

R TFLite AL a5 57 S AL e s n) £ Coral P i b nl 384T AR AY S A

Python SDK
NIF IR FEHE T v S APIER U SE BRI 2 (1) 5K 1)

User Apps

Edge TPU APIs ‘

Compiled TFLite
0
A C/C++ TFLite API

-

Mendel OS

Coral Dev Board & accessories HW
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Coral Python APIs

NIFRAETRM T 2T LR RS APIBER, HIT TRLite RSB AL SR BRE PP A A

class edgetpu.basic.basic_engine.BasicEngine(model path, device path=None)

class edgetpu.classification.engine.ClassificationEngine(model_path, device_path=None)

class edgetpu.detection.engine.DetectionEngine(model path, device path=None)

class edgetpu.learn.imprinting.engine.lmprintingEngine(model_path)




Code Example in the Coral Object Detection Model Demo

# Initialize engine.
engine = DetectionEngine(args.model)
labels = ReadlLabelFile(args.label) if args.label else None
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Edge TPU CL 2 {45 7Y
Coral I & — 1 2R 47 B2 22 SISt R o 48 A

P4 I TFLite B8 Ctflite x4
L fECoral %45 Fig4T R Th iRy, Wi N aotar & 2 FElaT .,
Python bt OV FAELE T AR W44 ., (HUSBINS# ARG E B 2.

IR EETF R SR A AR pe b i

FFRCHE R IHERY . Image Classification. Object DetectionflWeight-imprinting model GEF£%:>])
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Coral

Image Classification Models

MobileNet V1 (ImageNet)
Recognizes 1,000 types of objects
Dataset: ImageNet

Input size: 224x224

MobileNet V2 (iNat plants)
Recognizes 2,000+ types of plants
Dataset: iNaturalist

Input size: 224x224

Inception V2 (ImageNet)
Recognizes 1,000 types of objects
Dataset: ImageNet

Input size: 224x224

MobileNet V2 (ImageNet)
Recognizes 1,000 types of objects
Dataset: ImageNet

Input size: 224x224

MobileNet V2 (iNat birds)
Recognizes 900+ types of birds
Dataset: iNaturalist

Input size: 224x224

Inception V3 (ImageNet)
Recognizes 1,000 types of objects
Dataset: ImageNet

Input size: 299x299

MobileNet V2 (iNat insects)
Recognizes 1,000+ types of insect
Dataset: iNaturalist

Input size: 224x224

Inception V1 (ImageNet)
Recognizes 1,000 types of objects
Dataset: ImageNet

Input size: 224x224

Inception V4 (ImageNet)
Recognizes 1,000 types of objects
Dataset: ImageNet

Input size: 299x299
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Coral Code Example for transfer learning training

// Prepare your dataset: From the Docker /tensorflow/models/research/slim/
directory
./prepare_checkpoint_and_dataset.sh --network_type mobilenet_v1
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Object detection. Object classification. Audio processing

g =
==

Consumer electronics

oe;' d

Home appliances

Assembly line & packaging Industrols & factory robots Medical & health care industry

Scientific Research

Coral
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FEA R T EN Sy I =
Coral M it

coral.withgoogle.com

COI‘Q' > Products Projects Doc Resources Q

Build intelligent ideas with our platform for
local Al

Our products are...

5 @ 2

Private Fast Efficient Offline

Keep user data local and Accelerate Al locally, Low power demand to allow Deploy in the field where
under your control inference times down to 2 ms ernbedded applications connectivity is limited

#
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Mendel Linux guide:
coral.googlesource.com/docs/+/refs/heads/master/GettingStarted.md

Edge TPU model compiler: coral.withgoogle.com/web-compiler

Convert TF model to TensorFlow Lite:
www.tensorflow.org/lite/convert

Quantization-aware training:
github.com/tensorflow/tensorflow/tree/r1.13/tensorflow/contrib/quantize
#quantization-aware-training

Coral tag on StackOverflow: [google-coral]



, Coral
Live Demo

Talk is cheap , Show me the Demo
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