
Copyright Thunder Software Technology Co., Ltd. 2008-2016  All right reserved

http://www.thundersoft.com/

智能操作系统
所需、所思、所想

2017年12月16日 @ OS2ATC

12/16/2017 1

http://www.thundersoft.com/


Who are we?

Camera & AI
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Where Are We?
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Shenyang
R&D Center

Dalian
R&D Center

Seoul
Support Center

Tokyo
Support Center

Shanghai
Support Center

Taipei
Support Center

Shenzhen
Support Center

Hong Kong
Financial Center

Nanjing
R&D Center

Beijing
HQ / R&D Center

Xi’an
R&D Center

Chengdu
R&D Center

Wuhan
R&D Center

Chongqing
Support Center

Silicon Valley
Support Center

Helsinki
R&D Center

8 R&D Centers

• 8 R&D centers Worldwide

• Team capability covers Mobile, IoT, Enterprise Security and Automotive 

7 Support & Business Centers

• Global distribution, near to customer with prompt support.  

Beijing Headquarter 

San Diego
Support Center



Where are we from?

2011

Thundersoft-Qualcomm 

Joint Lab

Mobile Turnkey

2009

QRD

Android Mobile

2008

Mobile Linux 

2007

Midinux
Embedded Linux

1996

Linux

Server

2012

Camera 

Turnkey
2014

ThunderSec

H5OS

2016

IoT Turnkey

1999

Linux Server

Linux Desktop

Embedded Linux

2015

Automotive / IoT

Mobile Security

Embedded AI

12/16/2017 4



What Do We Do?
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OS Customization

Android OS Upgrade

Carrier Certification

Customer Technical Support

Component Verification and 

Driver Development

BSP&APP Maintenance

• Small RAM

• Fast Boot

• Power Saving

• System Tailoring

• System Container

• Secure Apps

• Secure Call

• Device Management

• Camera Tuning 

• Camera Turnkey 

Solution

• Multi-Camera

• Embedded AI

• Algorithms

• AR/VR Middleware

• Multi-screen

• Multi-display

• UI Engine

• TurboX Series SoM Products

• Reference Design of Drone, 

• Smart Camera, AR/VR and 

Robot

• Wearable

• System Integration & 

Customization

• APP & UI/UE development

• Carrier Certification

• Automatic Test Solution

• IVI

• Automotive HMI 

• Digital Cluster

• Smart Cockpit

• MDM/FOTA

• Mobile office

• Enterprise security

• APP development tools

Mobile

Automotive Enterprise & Security

IoT

Optimization Security Vision Graphics



创造丰富多彩的智能世界！
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Where are we going?



the Messy World of IoT
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❖ Fragmented 

❖ Isolated 

❖ Complicated

❖ Frustrated

❖ Insecure

❖ Slow

❖ Awkward



Fragmented Embedded OS
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0 5 10 15 20 25

Green Hill(INTEGRITY)

Anstrom(Linux)

Freescale MQX

Express Logic(ThreadX)

AnalogDevices(VDK)

Wind River(VxWorks)

Miccrium(uC/OS-II)

Keil(RTX)

Windows 7 Compact or earlier

TI (DSP/BIOS)

TI RTOS

Windows Embedded 7/Standard

Ubuntu

Debian(Linux)

Android

In-house/custom

FreeRTOS

 Embedded Linux

Embedded OS

Embedded OS

Source:EE Times Embedded 2017 Market Study



Problems

o Need unified and solid Linux system

o Need Linux solution for various IoT domains

o Need long-term maintenance & security update

o Huge variety of requirements, market sectors 

and product types

o IoT devices are getting connected, more 

intelligent, and hence, more complicated

o Need trusted platform and suppliers to ensure 

the safety and security of the system.

o Need easier & richer IoT development 

environment

o Inconsistent and incomplete SDK release and 

support

o Gap between Prototyping and Production

o Huge variety of requirements, market sectors 

and product types

o IoT devices are getting connected, more 

intelligent, and hence, more complicated

o Justify the ROI of IoT adoption

o Need trusted platform and suppliers to 

ensure the safety and security of the system.

o Need easier & richer IoT development 

environment 

o Thus, developers and customers need a 

development platform that is more 

accessible, flexible, open and complete.
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(Hard) Solutions, so far

Raspberry Pi Arduino Intel Joule 96boards

Spec Coverage Mid-low Low Mid-high Mid

Production Ready? No No Yes No

Devel. Environment Open Open Open Open

Tools No IDE No No

Documentation Good Good OK So so

Portal Good Good OK OK

Community Active Active OK OK

Price Low Low High Mid

Quality Solution No No Few No
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(Soft) Solutions so far
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Linaro Linux SoC Linux Yocto Ubuntu

Official Support No Yes Yes Not Really

Community Support Yes No Yes Yes

Production Quality No Yes Yes -

Open to Public Yes No Yes Yes*

ISV Enabling No No No OK

Full SoC Feature No Yes Yes No

Middleware Support OK No OK OK

Security SDK No Some Yes OK

Algorithm SDK No No No No

Connection SDK No No Few Few

ISV Program No No Yes No

Continuous Integration No No Yes No

Continuous Test Yes No No No

Open Source Yes Partial Partial Yes

SoC Linux 

Release



the Hard Choices
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Horizontal Vertical

Software Hardware

Prototyping Production

Linux Android

Open Close

Device Cloud

Royalty License

Market Share Revenue

Long-tail Key Customer

Support Development

Community Cooperate

SoC MCU

自主可控 国际合作

In-house Research Acquisition

Passion $$$

Technology Business



What We Want?
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ThunderOS
智能操作系统

ThunderDevice
智能硬件

智能移动设备

ThunderEco
智能系统生态

ThunderDevice智能硬件
• 智能硬件模块化平台
• 智能硬件系统模块
• 智能硬件外设模块
• 智能设备参考设计

ThunderOS智能操作系统
• 基于HTML5的开放应用接口
• 软件模块化平台
• 智能算法平台
• 安全计算平台
• 端云一体化平台
• 统一集成/测试/构建平台

ThunderEco智能系统生态
• 智能算法平台
• 软件/硬件模块认证实验室
• 智能系统社区



How to Get It?

12/16/2017 14

Horizontal Vertical

Software Hardware

Prototyping Production

Linux Android

Open Close

Device Cloud

Royalty License

Market Share Revenue

Long-tail Key Customer

Support Development

Community Cooperate

SoC MCU

自主可控 国际合作

In-house Research Acquisition

Passion $$$

Technology Business

45iot.org



Really, How to Get It?
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1000+

Connection Computing Audio DisplayVisionAlgorithm Interaction

100+

HW/SW 

Modules
Modularization

Hardware Platform



Hardware Modulization
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❖ Core Modules

► Production, High-Quality

❖ Development Kit

► Developer-oriented, 
Flexible

❖ Peripheral Module

► Peripheral module 
certification 

► Compliance with existing 
IoT modules like 
Arduino, Raspberry Pi, 
96boards, etc.

❖ Hardware Module 
Standards

❖ Reference Solution

Peripheral Modules

Development Kit

Core 
Module

Core Module
Design Standard

Dev Kit
Interface Standard

Peripheral Module
Certification Standard



Software Modulization
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SoC Standard Base) 
(kernel + basic lib & run-time)

Clever 
Capture

Text 
Activation

Enhanced 
Panorama

Touch-to-
Track

ChromaFlashUBiFocus

EIS Haven Token …

applications

FastCV SNPE Hexagon OpenCV OpenCL

VulKanOpenGLOpenDSPHVXSymphony

Math Lib

OpenXR

AllPlay

Fluence

SoC SW Modules

Gesture 
Control

Stitching
Text 

Recognition

Object 
Recognition

Voice 
Recogntion

Face 
Recognition

V-SLAM Flight Control …

3rd Party SW Modules

QBM (Qualcomm Base Modules)

Hardware
(core module, DK, reference design)

SW Module SDK Algorithm SDK Security SDK Connectivity SDK Container SDK ...

Open IoT API

Qualcomm SDK



Modularized Development
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Fancy UI Across Platform

Virtual Cockpit Lidar Data Virtualization

Spark Toggle

Digital Cluster

Particle Car



❖ Unified content and service sharing

❖ Cross OS, hardware platform and network 

media

❖ Support UI platform for Kanzi, HTML5, 

Android and more

❖ WYSIWYG UI design tool - Kanzi Studio

❖ Existing functionality sharing 

Modularized UI - Kanzi Connect
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Single API for multi-displays & Multi-device

AUDI Q8 Sport Concept

@ Google I/O 2017
Personalization



Smart Car OS Architecture
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QNX Hypervisor 2.0

Hardware

Kanzi Connect

Linux / Android

Infotainment

(Kanzi UI)

Cluster

(Kanzi UI)

KZB KZB

Data Feeder Plugin Services Plugins Data Sources Plugin

Kanzi Engine

3
rd

A
p
p
s

TS Porting & Optimizing3rd Party TS Customer

Kernel & Driver

RTOS

HAL

Libs

Framework Car Services

RTOS BSP

RTOS Middleware

HAL & Services

Open Source

Applications

Middleware CAN 

stack

Drivers

MCU



Camera Turnkey Solution
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Support, Tuning, Upgrading, Development, Optimization

Camera Products Camera Services

Camera APP

Camera Framework

Camera Driver

Camera Modules

HDR AR Gesture

Camera H/W 

Adaptor
Stabilization

Denoiser

Beautification

Real-time

Filter
Post Processing 

Filter

Customization Community Consumer

Algorithm Enabling

Enhancement

Optimization 

Upgrading

Porting

Optimization

Tuning

Module / sensor / processor enabling

Tuning



Camera Services & Technology Overview
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Camera Development

• 22500+ camera issues resolved
• ~80 camera driver & framework engineers
• Camera stack development / 

customization
• ISP enabling & pipeline customize
• Multi-camera controller
• 3A Algorithm enabling
• Multi-streaming 
• Camera Application

Camera Tuning

• 4 Camera Certification Lab for SoC vendor 
(Qualcomm, Intel, Spreadtrum, Samsung)

• 300+ Camera Modules
• 80+ Camera Sensors
• 200+ Tuning Projects
• ~100 Tuning Engineers worldwide
• Complete Tuning Tools & Standards
• Tier-1 OEMs/ODMs & SoC vendors

Camera Devices

• Multiple Platforms
Qualcomm, Intel, Samsung, MTK…
• Multiple Types of Devices
• IPC: Qualcomm IPC Reference
• Smart Camera: SKT, Honeywell
• 360-degree Camera: 360fly, Acer Holo360
• Drone: Zerozero, Zerotech
• AR: Hi-scene, meta, oculus, 

Camera Optimization

• Power Optimization
• Thermal Control
• System Profiling & Optimization
• Algorithm Profiling & Optimization
• Memory Reduction
• Fast Boot
• Deep Learning Acceleration
• HVX enabling

Camera Algorithm

• 3rd Party Algorithm Enabling
• Algorithm Optimization
• Algorithm Evaluation
• In-house Algorithm Devel. & 

Customization
• Enhanced Face Detection
• Object Detection
• Object Tracking
• …

Multi-Media

• Audio tuning and effect enhancement
• Audio codec optimization
• Audio framework customization
• Streaming Protocol development
• Video Parser and Codec Tuning
• Video looping, resume, recovery
• Miracast customization
• Video Engine bug fix 
• DSP enabling

Oppo

R9 plus

Xiaomi 

Max

Moto

Cascade

Huawei

G9



the Messy World of AI
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Algorithm Chip

Device

Academics

Module

Automotive

Application

Embedded Vision Alliance

Complicated AI Ecosystem



❖ Platforms

► Qualcomm SNPE 

► Hisilicon Kirin 970

► ARM Compute Library

❖ Projects

► Home Appliances, Industrial, Robot, etc.

❖ Focus

► Optimization, Platform, Embedded AI, Total AI 

Solution

What We Did on AI 
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RetailNext

Smart Retail
XXX

Smart Microwave

XXX 

Smart Owen



❖ More efficient computing blocks

❖ AI Development Kit

❖ AI Benchmarking

❖ AI Cluster

❖ AI Tools

❖ AI Store

What We Are Doing on AI
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Products Comments TS Solution
Other 

Solutions

Panorama 
Stitching

2 fish-eye cameras

2 x 2k input and 4k output
& Real-time Preview

with blending and warping
18 ms per frame 31 ms per frame

Panorama 
Stitching

3 fish-eye cameras

3 x 2k input and 4k output
& Real-time Preview 

with blending and warping
26 ms per frame 35 ms per frame

EIS
（Electronic 

image 
stabilization)

Used for 
phone, 

panoramic 
camera, motion 

camera, etc.

By CV 10 ms per frame 15 ms per frame

By IMU 90 fps 30 - 60 fps

By IMU & CV 90 fps 30 - 60 fps

Anti-distortion
for VR

Combined with occipital, barrel, 
and other complex nonlinear 

distortion
4k real-time rendering

90 fps
with perfect quality

60 - 90 fps

Motion detection
LK Optical Flow
Full HD input

21 ms 30 ms

HDR
(High Dynamic 

Range)
Single Shot Enhance 22 ms 30 ms

Anti Fog

Dark channel method
4K input

40-55 ms 70-90 ms

Histogram transformation method
Full HD input

30 – 60 fps 30 fps



更多的机会与挑战
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更小
• 更小硬件：智能传感器

• 更小系统：K级OS

• 更小应用：HTML5应用

更安全
• 生物认证

• 防物理攻击

• 安全操作系统

更快
• 快速通讯：5G

• 极速启动： <1s

• 快速修复：热补丁

更简单
• 交互简单：语音，眼球，脑电
• 开发简单：自动测试
• 优化简单：自动优化

更智能
• 智能汽车

• 情绪理解

• 智能卫星

更强大
• 深度学习处理器

• 全面异构计算

• 多层次分布式计算

❖ Boot even faster

► Suspend to Disk

❖ Open hypervisor & 
RTOS

► seL4? Magenta?

❖ Standard inter-screen & 
inter-system interface

► Kanzi Connect, Qt

❖ Good Support

❖ Really Useful ADAS

► data, data, data; system, 
system, system

❖ Reliable Upgrading 

► SOTA, OM-OTA

❖ Multimedia

❖ Security

► EAL 6+, 26262



Open Source

Enabling Open Source
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Market

Technology

Innovation

Expertise

Community

Standardization

$$

Requirement

Customers

Quality

Commitment

Speed

Enabler! 

Code Bus

$$ Bus
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联合起来，

创造丰富多彩的智能世界！

Together, 

Build the Colorful Intelligent World!



Thanks

Website: 

http://www.thundersoft.com/

Contact us:

biz@thundersoft.com
+86-10-62662686

Address:

4th floor, Taixiang Building 1A#, Longxiang
Road, Haidian District Beijing, China, 100191
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