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4 Application Scenario of New Retail BETNRIER 7
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Key technologies u

» Robust image and video capture
* Object detection and recognition

» Face detection and recognition

magic your life



artosyn
Key challenges u

 Low illumination/Back lighting
* CNN inference performance
 Precision of CNN inference

« Power consumption

magic your life
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Artosyn Edge Al SoC AR9201 ST RNER S

MCU Platform |

Connectivity

ARM® Cortex"-M7 Core

I USB 3.0/2.0 Combo PCle 2.0

16KB I-Cache 16KB D-Cache
Vision DPS Platform
isi DDR3/DDR4/LPDDR3 CAN
512KB DTCM Double precision FPU Customized Quad DSP Core
eMMC UART
256KB internal Instruction Memory 128KB L1 i-cache memory o
| IC/SPI GPIO
[ 512 KB internal data memory 128 16x8 MACs per cycle
| FFT Accelerator CNN Accelerator
CPU Platform 64-bit fixed-point accumulation Native non-linear functions support System Control
Quad ARME Cortex"-A7 Core 128 SAD operations (8-bit) per cycle Native 32-bit operations in Scalar _7 Secure JTAG Clock and Reset
Vector and scalar floating-point support Flexible operation types on vector )
32KB |-Cache 32KB D-Cache L H DMA Timer
i PWM Watch Dog
NEON  Double precision FPU [ | PLL 0sC
I [
, , , H.265 & H.264 Video Codecs ARLink Security
Image Signal Processing Unit
Support400MHz - 6GHz AES RNG eFuses TrustZone
Auto White Balance Auto Exposure 4k@30 Codec 1080p@60 Codec Bandwidth: 10/20/40MHz
Auto Focus Resizing and Blending Data rate: up to 100Mbps
Power Management
2D&3D DNR Image Enhancement Display and Camera Interface Support OFDM 256/512/1024
Automated Low Power States
Inversion/Rotation Support BPSK 256-QAM ,
- HDMI 1.4 Tx/Rx MIPI MIMO 2T4R Temperature Monitor

magic your life
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Key Features of AR9201

« High performance ISP
« 2D/3D noise reduction
« HDR

« High performance Vision DSP (CEVA-XM4)

* CNN inference
« CV algorithm

* Robust wireless connection

magic your life
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4 Why HDR RS 4KED 7

» The dynamic range of human eye is ~100dB, normal CMOS
sensor is only around 60dB.

Luminance
Value Real World  Human Vision
. 109 N
. SunDirect Day Vision
)= 108
3
S Sunlight 108
wv F 3
T 4
S 10 Typical Range
% Indoor light 102 w/0 adjustment
S -10°
E 0 v
S 00 B v
£ Moon light
£ 102
2
4
Starlight 10 v
106 Night Vision
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4 HDR feature e

Multi-mode support

v

DOL HDR/ Zig-Zag
stagger HDR HDR

Sony : IMX290 OV:0V13870

IMX307

oV : 0V4689

SC : SC2310

2 frame HDR : 88dB

3 frame HDR : 120dB

magic your life

FRSRmE IR, BEEiS _
D



HDR demo

HDR ON

HDR OFF

magic your life
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Low illumination :

iphone

magic your life

<0.01lux

High performance sensor + ISP
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3D Noise reduction

3DNR OFF

magic your life

3DNR ON
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CNN inference w

 Typical CNN network
* Mobilenet SSD/Mobilenet
* Resnet50/Resnet101
 MTCNN

« Performance requirements
« >10-20 fps

* Tools
 CNN generator

magic your life
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« CNN inference performance SRR 7

Jetson TX1 Jetson TX1 Jetson TK1 AR AR9201 AR9201

(FP32/691MHZ)* | (FP16/691MHZ)? | (FP32/691MHZ) (Fp3zé’zz€é}8&‘“5 (INT16/700M) | (INT8/700M)

6.4fps * 9.6fps? / 0.2437fps * 7.0347fps 11.5520fps
m 45.7fps * 65.1fps’ / 2.8732fps 3 134.1778fps  200.2668fps
34.2fpst 42.1fps? 5.0761fps? 1.7298fps 3 59.6025fps 87.4038fps
m 11.2360fps 2 / 4.9261fps? / 23.1695fps 36.7542fps
29.5858fps 2 / 2.9762fps 2 5.751fps 3 70.5032fps 102.9646fps
3.5fps > / / / 5.0343fps 7.1052fps
' 12fps © / / / 28.5715fps 44.5715fps, .
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summary

* New retail related business is booming
* Edge Al SoC is the enabler of new retalil

 Higher performance/Lower power SoC is coming soon

magic your life
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