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The VISION of Soho Enterprise CEVA

Innovation that contributes to creation of customer innovation

Develop the “vision processing library” working on our vision sensing board
which can be easily implemented into the customer’s vision application.

Accelerate the development with “vision algorithm library” on vision sensing
board

Contributing to the realization of a safe and comfortable society by sensing
technology
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CEVA

Introduction
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Personal Career CEVA

1990 28 years 2018
I've been thinking how to shorten the TAT of development and minimize the cost

ASIC for CPU board “erl @UL
Digital Camcorder + 25/ SON0 ENtErprse
MPEG2 SoC
Real time and
for DVD \ /
Breadboard Concurrent \ /

L ‘ FPGA
VHDL "

evaluation
| SBC d
siogel iy Camera SoC
CMOS
Image sensor

: . : CPU/DSP

And | realized that the essence of competitiveness is the speed.
Solution
SW

HW
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Those who take time control the business CEVA

The Original Concept of Service

\\ l // Vector Process SW

= ‘ 2# [T =

7 iﬂ? bl ;z
CEVA-XM4

Excellent Ideas Algorithm optimization by :

Minimum steps

Human Intelligence based on ...
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History to spread Vision Technology to the OSS community .
CEVA

Trying to make the “open innovations” happen

2014 2015 2016 2017

ARKS 3D Sensing kit

Meet Rockchip and ASUS

- RAERDSony ClsO—REFFHRTELEL TOER
e AT—ARH

“AATESA /A (SWIWEBHR—h

*34 PartylC & HRFAHAFES 21— L WG TO—HEE
- A/R—ERHT IV — LA R EIRRG ML RE

A KT

he latest

ToF + Stereo

.Hexal/ision. MIEREP  mmecson

EF H S_—

e
FHIoTT SV TA—L w/ CSI(MIPIIF)EDIEFRIR

TR 2018 2015 2016 2017
Raspberry Pi series ... Support 2/4 lane

Camera Driver(API)
and Vision Processing Framework
on SBC

distributing from WEB community

\

Soho

Eh terprise

Foundation of
Soho Enterprise
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What is Project ARKS? CEVA
3D sensing DSP board on SBC for “OSS” community.

Add high speed 3D sensing capability to SBC as IoT platform

Fully SW-driven Solution for Rapid Development
Constructed on tinker board, x2 performance against Raspi.
Seamless development from algorithm evaluation to application

Multiple MIPI interface
Flexibility of the image sensor option
High affinity for multi-camera application

Simplified HW configuration and Small form factor
Easy to install into the system and high portability for FT
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What is ARKS Cognitive HAT CEVA

The only “Vision DSP Oriented loT Platform” ARKS 3D Sensing kit

ASUS tinker board
@seal*lallafl® o000 ®_ T

DSP SW development is NOT allowed for user

ARKS
DSP Vision System
Development Kit

Open to CEVA XM4 SDT users
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RK 1608 block diagram CEVA

System Peripheral ﬂRKlGOSB - _—
onnectivity
Clock & Reset DSPO | SART 1 |
PLL x2
e e ﬁM I-cache D-TCM | SPI x1 |
Timer DSP1 | GPIO |
Interrupt Controller
I-TCM I-cache D-TCM | ITAG |
DMAC
PMU | I2C slave |
| Internal AXI/AHB/APB BUS |
Mailbox | I2C master |

Three MIPI CSI-2 RX

4 lanes/channel % External Memory I/F
3 Embedded Memory
One MIPI CSI-2 RX/TX £ LPDDR2-1066 32bits
4 lanes/channel ﬁ | SRAM (8KB) |
One MIPI CSI-2 TX S e =
4 lanes/channel @ | LPDDR2 DRAM KGD | | ROM |
e —— J

© Copyright by CEVA CEVA Proprietary Information




tinker board and RK3288 block dia_gram

4 standoffs for chassis
or breadboard mounting MIPI DSI

-
MicroUsB ——s

power input - Shielded Wi-Fi & BT

with upgradable ipex
antenna header

Rockchip RK3288

HDMI output Quadcore 1.8 GHz SoC

Mali-T764 600MHz GPU

Color coded 40pin
GPIO header
5 Silkscreened
3,3mm audio PCB for improved
out with support for

visibility of headers

192k/24bit HD audio & connections

or microphone in

GbE LAN (NON SHARED) S/PDIF 4 USB 2.0 PORTS

RK3288

Mali=T764

®

Cortex-A1

System Peripheral

Clock & Reset

PLLx5

I3K3288 C EVR

Quad-core Cortex-A17 up to 1.8GHz
e Mali-T764 GPU
@ Dual-channel DDR¥DDR3L/LPDDR2/LPDDR3
e 4K UHD H265/H264
@ BT2020/BT.709
© H264 encoder
o TSin/CSA20
e USB20
e HDMI 2.0 with HDCP 2.2
@  MIPNeDP/LVDS/RGMII

RK3288 Comectniy

USBOTGO 2.0
Cortex-A17 Quad-Core

!

USB HOST 2032

System reghsier

L 3IKE /D Cache || 31KB /D Cache |

12S/PCM (Sch)

il

Timer x 8 ‘

f— I SPDIF (8ch)

UARTx 8

IMB L2 Cache |

SPIM/S) x3

Watehdog x 3 [

2D Graphics Engine GPUMali-T764)

SAR-ADC
TSADC

Interrupt Controller
DMAC x 2(13ch)

Dual LCD Controller 0
(384032160

Dual LCD Controller |
(256011600

2160p Video decoder Image post processor Ps2
12Cx6
1080p Video encoder GPIO x 160

INx2,OUTx 1

SMART CARD

JPEG Decoder

JPEG Enesder

|

HEVC (H265)

(H.264)

12bits CCIR/

Camera UF External Memory Interface e )
MIPICSI PHY ‘ SDLWMMC 4.41 | ‘ eMMC UF ‘ ROM (20KB)
MIPIDSI PHY x 2

HDMI 2.0

BA Nand Flash x 2 |

eFused

(32 x Bhirs )

LVDS I/F

DDRYDDR3L

LPDDR2/LPDDR3 }

eFuse |

(32 x 32bits )
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Project Members CEVA

A S

Project ARKS

RK

Rackchip
H R F
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So, what is the benefit for XM4 users? CEVA
. It can be a Real Concurrent Development Platform

Conventional way

=| ——/#Non-Realtime Realtime
Algorithm y PoC Concept
Stud " Prototyping Evaluation

Consumes many human resources and much time &
in different technology areas

problem

Re?ltlme . . ASIC & Eva Board
Incremental direction correction possible
Gy T I ‘

Conceptual bug free!

Algorithm All Green Development!

Stud
—— Success.  You can
38 /" *Save time and money
*Reduce the risk of development
with ARKS DVSDK

Seamless develoment iIn one environment
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CEVA

Why Choosing CEVA-XM4
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Why Choosing CEVA-XM4 (DSP solution) CEVA

Flexibility
) flexibl
Cost Barriers b
Performance fixed
p\C

fPGPn
Sim ‘ﬂ Performance Barriers
ple Stereo

N
VGA®@15fps / {}

eV

510 Cost
(DDR incl.)
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Libraries ready foruse .. .
CEVA-CV, CDNN, ... covers wide variety of vision applications CEVA

Extend to
these categories
for XM4 users

 Project ARKS is
\ focusing on this category
> for OSS community
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Algorithm porting on CEVA-XM4 actual cases CEVA

Algorithm porting on XM4 actual cases(1) CEVA Algorithm porting on XM4 actual cases (2) CEVA

WDR/Night Vision Enhancement Video Spatial-Temporal 3D Noise Reduction HDR

CEVA Proprietary Information

Algorithm porting on XM4 actual cases (4) CEVA

Real-time Image Stabilize

) ; : e 5 Sample Movie
¢ Conventional X2 zoom Super Resolution zoom

S = ST s JER

CEVA Proprietary Information ©Co ¥ CEVA CEVA Proprietary Information
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Many different algorithms on single platform  CEVA

Stereo depth ToF depth

Stereo depth algorithm
Default stereo matching SGBM (&) '
S A EREERR ] ARESEE 3 g’
Sy
A - e i
4 A . .

Target:VGA@20fps

e source: :

https://www.sony.co.jp/SonyInfo/News/Press/201712/17-114/index.html

RGB-D ToF depth upscale Feature point matching

StereofF B mMatching

TemplateEi§ & L/REI#§
BT D& A Matching

&M, %R TMatching
=Stereo SLAMILIE DFEDGRE
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https://www.sony.co.jp/SonyInfo/News/Press/201712/17-114/index.html

CEVA

System Configuration
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HW Configuration CEVA

HAT/tinker system

HAT B2B connector for Tinker board
IMX316 ToF module L BEE”
ks < f%!?"g

! L

)
|

IMX219
8Mpix sensor
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SW Stack Diagram CEVA

Software stack on HAT/tinker system

Sensors | 12C Algorithm Sp Application
Sensors — Framework — = 5
MIP MIP ramewor
Sensors :&
RK1608 RK3288
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SW Framework CEVA

One unified configurable framework software

Sensor Sensor Sensor
0 1 2
| [ tinker board

[ Framework

| |
[ Algorithm } [ Application

HAT Configuration

Iy

A

Configure sensor, framework and algorithm
by configuration file
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Flexible Sensor Configuration CEVA

- 7

HAT board configurations | g g
bem--- 2d sensing ------ !

y |
viewing -- @ ToF+Stereo =

TDF Low spatial remtﬂ:-_n_:____"‘::
< Wiewing .i RGB D midto low spatlal resolution =

Depth Active Stereo I
Density l

Mnnn SL I
lluminated Stereo =

|

viewing (@] i Passive Stereo -
[
Outdoor Indoor Mo ambient light
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Extensibility (future option) CEVA

“Depth sensing preprocessor for AP”

“Many Sensors”

“Cascading many DPSs”
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CEVA

Roles of Project Members
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Roles CEVA

ASUS
loT Platform Manufacturer and Supplier
(tinker board, Customized tinker-OS, ARKS Cognitive HAT, and DSP Framework)

Rockchip
AP and DSP Chip Developer and Custom Order Service of the SoC

SANSHIN ELECTRONICS
ARKS Product Distributor in Japan
RK Product Distributor and Technical Support for them

Soho Enterprise
Business owner of ARKS DSP Vision System Development Kit
Sensor Driver Customize and Camera Technical Support
Sensor Module Prototyping Support with Module Vendors
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CEVA

Thank you for your attention.

We are looking forward to serving you!
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Thank You CEVA /A

Soho Enterprise
Tetsuya NOMURA

tetsuya.nomura@soho-enterprise.com
www.ceva-dsp.com https://soho-enterprise.com/



