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• 哈佛硕士，复旦本科

• Endeca (Oracle) – 大数据可视化

• LinkedIn – 职场社交

• Uber– 智能出行

• Uber ATG – 自动驾驶

• 出门问问 – 智能车载负责人

自我介绍



行业大背景



传媒的进化

传统媒体
（电视，杂志，报纸）

电子传媒
(门户网站, 论坛, 博客)

智能推荐
（头条)

• 物理媒介
• 单向信息传递
• 集中分发

• 电子化
• 双向信息传递
• 信息过载

• 主动推送
• 个性化，场景化
• 智能学习



AI CAR is the natural evolution from connected-car, similar as 
the evolution from internet media to AI era media

传统媒体
（电视，杂志，报纸）

电子传媒
(门户网站, 论坛, 博客)

智能推荐
(头条)

• 物理媒介
• 单向信息传递
• 集中分发

• 电子化
• 双向信息传递
• 信息过载

• 主动推送
• 个性化，场景化
• 智能学习

Tech 
& 
Media

≈

Auto Traditional Vehicle
Connected Car
(Internet Car)

AI CAR

• 24/7 在线联网
• 在线音乐媒体
• 实时交通，地图导航
• 物联网

• 自然的人机交互
• 个性化，场景化内容

服务推荐
• 各个等级的自动驾驶

• From location A to
B

• Basic transportation



驾车体验



智能手机是答案吗？

• 10年前，iPhone
• 多点触摸为核心交互的智能手机



智能手机是答案吗？

•10年前，iPhone
•多点触摸为核心交互的智能手机

• 剑桥大学2017年4月发布
• 52%的撞车是由于使用智能手机导致
• 过去几年美国汽车保险公司为此蒙受
数十亿美元的损失



Safety is still the utmost requirement of the HMI

Principle for safe-driving

•Eyes on the road

•Hands on the steering wheel

•Minds on the drive

Fast and less distraction HMI Design

•Glanceable UI (Bigger fonts size)

•Shorter steps (ideally within 2 steps)

•Natural Voice Interaction (handsfree)

•Physical button for blind operation (high 

frequency features)



车交流的智能

• 语音交互

• 知识图谱

• AI助手

• 智能推荐

• UBI保险

• 计算机视觉



AI enabled Voice Interaction is the key for the next 
generation vehicle HU, thus should be deeply reflected 
in HMI design



Anything you want, just ask, like a human

For detailed voice skills please refer to VW-Mobvoi’s document for CNS3.0 SDS RFQ 

“提醒我下午三点钟和徐总开会”
“空调调到23度”

“打开天窗到一半”

“播放我的搜藏歌曲”

“吴亦凡的饶舌歌”

“打电话给吴宝昌”

“导航到虹桥机场T2楼”

“搜一下沿途的加油站”

“今天的PM2.5？”

“晚上有什么好看的电影？
”

“安亭镇上最好吃的川菜”

“海淀区的大众汽车4S店”

“来个关于奥巴马的笑话”

“发短信给吴博士，说我晚十分钟到”

“要评价最好的”

“我的油还能跑多远？”ToDo; Reminder

Favorite playlist

Phone

Singer

Navigation

Car control Restaurant
SMS sent

POI 4S dealer

Movie

Jokes

Weather

Gas Station
AC control



Speech Dialogue System

Architecture scheme of Hybrid VR

Onboard ASR + NLU

Onboard TTS

Hotword Trigger
Online NLU

Online ASR

Online TTS

Vertical Search

Language Generation

Dialogue Management

Speech input

ASR Result Arbitrator

Output
(Text/TTS/UI)

Onboard Side Online Side

Dialogue Management



Core technologies for voice interaction



Knowledge Graph in Learning Systems

• Knowledge graph for in-domain data
• About 40M entities of POI
• Data organized in standard triplet 

structures

• Use of knowledge graph in learning 
systems
• Entity detection and entity linking
• Semantic tagging for queries
• KG-based question answering

• Efficient web based user interface
• Maintenance of knowledge graph
• Training and test of models
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Contextual Connections Across CPs & SPs 

Multiple domain-data are connected via Knowledge Graph(KG) and relevant search technique. Users can 
conduct dialogue around CPs/SPs without starting again.

Knowledge Graph/Relevant Search across CPs/SPs:

• Movies

• Actors in the movies

• Related music in the movies

• Director’s or movie’s baike

• Online cinema

• Related news

KG-Based QA Dialogues:

“Any good movies tonight?”/ 今天的电影？

“Who’s the lead actor?” /主演是谁？

“Find me relevant cinemas” / 最近的(上映)影院

“OK save to my To-Do” / 保存到我的待办

...

Cinema

Movie

Parking 
lot

Restaurant

Celebrity
Baike

Other POI

Music

News

Calendar



AI assistant

• 围绕用车的需求
• 维修手册询问
• 语音搜寻餐厅，充电桩，停车场
• 娱乐媒体
• 车辆控制温度，天窗，座椅

• 情感助手，深度个性化交流
• 用户画像, 不断学习
• 推荐



智能推荐

“AI Home Page”is the startpoint and 
endpoint of any operation. 

Here at left part is the smart notification 
stream, which can provide proactive 
information at glance. The types of 
notification include: 

• Predictive navigation

• Plate violation

• Road restriction

• Agenda/ToDo

• Vehicle Maintenance

• Parking meter

• Music recommendation

• OEM CRM events

• … …



User Info 
Collector (sms, 

loc)

User Behavior 
Analyzer

Behavior 
Prediction & 

Event 
Scheduler

Push server

Smart Home-Page: proactive information at glance based on deep 
learning and user preference



UBI 保险

• 根据驾驶行为数据打分
• 用户驾车行驶习惯推荐user based insurance
• 总结驾驶行为波动情况，帮助改善驾驶行为
• 共享租车，打车保险



Computer vision

Computer 

Vision

O bject D etection
Deep neural network based detection of different object types, such as vehicle, traffic signs and 

pedestrian.

Face A nalysis
Face detection, face recognition, eye tracking. Can be used in driver alertness monitoring system.

C ore Technology: C om puter Vision

S LA M  (S im ultaneous Localization and M apping)
Real-time camera based 3D visual SLAM.



Vision based ADAS systemVision-based A D A S  S ystem

Lane Mark Detection

Vehicle Detection

Camera

OBD & GPS

Lane and Objects Tracking

Safety Warning



AI Car product architecture overview

Map and Navigation 

Engine

Natural Speech Dialogue 

System

Virtual Personal Assistant (VPA) Application

Account ID 

system

AI CAR

Daily 
Commute

In city

Shopping, 
Dining, 

Entertainment POI

Gas,
Charging,
Parking

Road Trip
& Long distance

Traveling

etc.
Key User 
Cases

Ecosystem: Offline/Online Content and Services network

Multi-Screen Display
Head Unit &

Main Display

Smart rear-

view-mirror

AR/HUD

etc.

Cameras

& Sensors

Music & Media

Module

Vehicle Body, Engine & Powertrain, Driving control, etc.

(Autonomous Driving / Electric Powertrain)

Software
OS & HMI

Infotainment
Hardware

Vehicle
Hardware

Online
Services
Platform

Mic & Speaker

I/O

Payment and 

Ordering system

3rd party account 

Linkage

Dealer
Maintenan

ces

Remote Controlling

& OEM grey service

Facial recognition & 

Gesture Control

User Profile

Engine

ADAS

OTA

Server

etc.



智能化

• 车驾驶的智能

• 车交流的智能



分级 SAE 定义 驾驶操作 周边
控制

支援 系统作
用域

0 无自动化 人类驾驶者全权操作汽车，行驶过程中得到警告和保护系统的
辅助

人类驾驶者

人
类
驾
驶
者

人
类
驾
驶
者

无

1 驾驶支援 通过驾驶环境对方向盘加减速中的一项操作提供驾驶支援，其
他的驾驶动作由人类驾驶员操作

人类驾驶者

系统

部
分

2 部分自动化 通过驾驶环境对方向盘加减速中的一项操作提供驾驶支援，其
他的驾驶动作由人类驾驶员操作

系
统

3 有条件自动
化

由无人驾驶系统完成所有的驾驶操作，根据系统请求，人类驾
驶者提供适当的应答

系
统

4 高度自动化 由无人驾驶系统完成所有的驾驶操作，根据系统请求，人类驾
驶者不一定需要对所有的系统请求作出应答，限定道路和环境

条件等 系
统

5 完全自动化 由无人驾驶系统完成所有的驾驶操作，人类驾驶者在可能的情
况下接管。在所有的道路和驾驶环境下驾驶。

全部















Self driving architecture

传感器
信息

物体识别 信息预测 运动规划 汽车控制

高精地图
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Self driving architecture

传感器
信息

物体识别 信息预测 运动规划 汽车控制

高精地图



Safety standard

• 1m Miles Per intervention
• Simulation, regression test
• Labeling automation 
• Map automation
• Intervention classification



Remote assistance

Realtime
Prediction 

system

Dispatch service 
in the cloud

Realtime streaming of 
telemetry, 3D sensor, 
object detection data

operation tool

Perception

Prediction

Planning



未来

• 乘车体验
• 更丰富的场景
• 语音交互陪伴
• 周围环境提醒，危险和风景等
• 预测障碍求助

• 共享车
• 刷脸上车
• 上车自动调节座椅
• 声纹识别支付
• 计算机视觉提醒遗落物品

Self 
driving



AI Car is the evolution of Connected-Car with enhanced HMI, contextual 
recommendation and online eco-system

AI Car

Conventional Vehicle 

(without connectivity)

Connected Car

(with connectivity)

Enhanced Natural Language 

Interaction

Contextual & Personalized

Search & Recommendation

App & Service eco-system

across IoT platforms

Connected Car
(E.g. Roewe RX5 
& Tesla)

AI Car
● Mobvoi Now smart recommendation

● Driver facial recognition

● IFTTT (If-This-Then-That)

● Personal preference based on usage history

● Cloud Intelligence ID

● Smartwatch sync

● Smarthome sync

● Smartphone sync

● Remote vehicle control

● Navigation and maps
● Radio
● Local Music
● BT Phone and Music

● On-board connectivity (3G/4G)

● OTA upgrade

● ID login

● Real-time map and Navigation

● Streaming music

● Basic Natural Voice Interaction

● Limited Number of Domain

● One turn query 

● More Domain: 60+ O2O service integration

● Multi-turn Dialogue

● Coreference resolution

● Enhanced voice control for vehicle function

● Voice Pattern recognition (Speaker ID)

Non-Connected 
Car



An AI Car can interact with the human-driver via natural HMI and 

keep evolving via OTA after SOP

•Speech recognition

•Natural language processing

•Text-to-speech(TTS)

•Multi-turn dialogue

•Speaker identity verification

Ears and Mouth
Listening and Speaking

•Camera Sensors

•360 degree view

•ADAS

•Pedestrian detection

Eyes and Touch
Seeing the sensing

•Always online 7x24

•User Profiling and proactive 
recommendation

•connecting 60+ growing vertical 
domain of information and 
services 

Brain intelligence
Thinking and Learning 

•Regular OTA update

•Cross-platform interaction

•Wearable

•Home

•Phone

•Vehicle

Organic Growth
IoT and OTA

Just for Illustration

Your 24x7 proactive co-pilot

Reactive and Proactive interaction via 

advanced HMI technology

Connects with all your smart devices and 

always standby

The more you use it, the more smart it 

gets

Similar as raising a pet dog that grows with you and 

getting better at understand you  SOP is just the beginning of Software iteration
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Multi-screen interaction with Natural Voice HMI is the trend for next wave 

of product innovation 

When Autonomous Driving

When Human-Driving

● Reduce Driver distraction
● Focus on safety
● Hands-free HMI

● Focus on consuming content 
and entertainments

● Heavy HMI on various tasks

● Natural Speech Dialogue System

○ ASR(Automatic Speech Recognition)

○ NLU(Natural Language 

Understanding)

○ Vertical Search

○ TTS (Text-to-Speech) etc.

● Computer Vision Control

○ Facial Recognition

○ Gesture Controlling

○ Eyeball tracking, etc.

● AR(Augmented Reality) and HUD

● ADAS(Advanced-Driving-Assistant-System)

○ FCW

○ LDW

○ FVSW, etc.

Hardware Devices

Key Technologies

● Head Unit
● Cluster Display
● HUD on Windshield
● Smart-rear-view mirror
● SmartWatch, Mobile Phone, etc.



Thank you!


