WOT 51CT0

World Of Tech 2017

2017§12818-28 « FhWEEEE ————

\Eﬂfl:ﬂkﬂ'l'llléﬁ




WOT 51CTO

ATSHEERRE
IR

?B%
[ Jia)iA]
AR




WOT 51CT0

H BN A

G T , EBAFR

» Endeca (Oracle) — XK&UERIAL
o LinkedIn — BR3Z#132

- Uber— FEgei1T
» Uber ATG — BahZEi#

- HIJE)E) - EHeeEsis




WOT T A= 51CTO




WOT  [QURAYHL 51CTO

(ISR LELE B BReErF
(BBt , 2R, 1R4E ) (NP M, 1817, 15%) (£5)
- YPIEREEN B -+ EmpEE
- HEEEEE WEEEEE - NEE, BRK

. ERSE SENSED . HBEEES



WOT 51CTO

Al CAR is the natural evolution from connected-car, similar as
the evolution from internet media to Al era media
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(Internet Car)
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WCT  Safety is still the utmost requirement of the HNiteTo

Principle for safe-driving Fast and less distraction HMI Design

*Eyes on the road -Glanceable Ul (Bigger fonts size)

«Hands on the steering wheel , S
. . Shorter steps (ideally within 2 steps)
«Minds on the drive

«Natural Voice Interaction (handsfree)

*Physical button for blind operation (high

frequency features)
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Al enabled Voice Interaction is the key for the next

generation vehicle HU, thus should be deeply reflected
in HMI design



WOT  Anything you want, just ask, like a human 51CT0
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WOT  Speech Dialogue System 51CT0

Architecture scheme of Hybrid VR

Online ASR

Speech input ———> Hotword Trigger

Onboard ASR + NLU

¢ Dialogue Management

Dialogue Management

¢ Vertical Search

ASR Result Arbitrator €=

v

oupu < [

(Text/TTS/UI)

Online NLU

Language Generation

< Online TTS

Onboard Side Online Side



WOT  Core technologies for voice interaction 51CT0
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Semantic
Analysis

: Text Mining/
Vertical Search Knowledge Graph
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WET Knowledge Graph in Learning Systems”™™

‘ Contains ‘ locatedIn ‘
C%ntains

Iocltedln
« Efficient web based user interface

‘ belongTo 7“
 Training and test of models

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

departAirpo

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

« Maintenance of knowledge graph




WOT  Contextual Connections Across CPs & SPs 91CTO

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
Music
. Related news
KG-Based QA Dialogues:
“Any good movies tonight?”/ <> AHIBES ? -
Restaurant
“Who’s the lead actor?” /L, &2 ?

“Find me relevant cinemas” / BERUTHN_H%) E46%

“OK save to my To-Do” / (RIZZ)ECHI/F]




WOT Al assistant

- BISRENIEK
%Wi%ﬂ@ eiees
- ESEIET , THEE , 517
* IRRIGIR ‘
- EEHLEE |, KE |, S

- EREE , FEMEWRTR
- HPER, A=
- HHETF

=l

91GTO



woT EREEHERR

“Al 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

91GT0
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Smart Home-Page: proactive information at glance based on deep
learning and user preference
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WCT Computer vision

ObjrctDetection

Computer Deep neural network based detection of different object types, such as vehicle, traffic signs and
Vision pedestrian.

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

SLAM Sim ultaneous Localization and M apping)
Real-time camera based 3D visual SLAM.




WCOT Vision based ADAS system

Lane Mark Detection
OBD & GPS

v
Lane and Objects Tracking

» Safety Warning

Vehicle Detection




WOT Al Car product architecture overview 91CTO

Shopping, Gas, Road Trip Dealer
Key User Dining, Charging, & Long distance Maintenan
Cases Entertainment POI Parking Traveling ces

Online
Services
Platform

Software
0S & HMI

Infotainment VT Sl Head Unit & Smart rear- Cameras Mic & Speaker
ulti-Screen Displa
Hardware play Main Display view-mirror & Sensors 1/O

Vehicle Vehicle Body, Engine & Powertrain, Driving control, etc.
Hardware (Autonomous Driving / Electric Powertrain)
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WOT Self driving architecture i
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WCT Self driving architecture e
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Safety standard

* 1m Miles Per intervention

* Simulation, regression test
e Labeling automation

* Map automation

e |ntervention classification



WOT  Remote assistance 51CTO

Perception

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

Prediction . operation tool
) in the CIOUd P

Prediction
system

Planning
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WOT 51CT0
Al Car is the evolution of Connected-Car with enhanced HMI, contextual

_ _ Navigati d Non-Connected
recomme Conventional Vehicle oy Saen and maps N

(without connectivity) o e

v

On-board connectivity (3G/4G)
OTA upgrade e Basic Natural Voice Interaction
Connected Car ID login e Limited Number of Domain (E_g_ Roewe RX5

(with connectivity) Real-time map and Navigation e One turn query
Streaming music & Tesla)

More Domain: 60+ O20 service integration .
Multi-turn Dialogue

Enhanced Natural Lan guage Coreference resolution

Al Car Interaction Enhanced voice control for vehicle function

Voice Pattern recognition (Speaker ID)

Mobvoi Now smart recommendation
Contextual & Personalized Driver facial recognition Al Car
. IFTTT (If-This-Then-That)
Search & Recommendation Personal preference based on usage history

Cloud Intelligence ID

App & Service eco-system Smartwatch sync
Smarthome sync
across loT platforms Smartphone sync

Remote vehicle control




An Al Car can interact with the human-driver via natural HMI and
keep evolving via OTA after SOP

Ears and Mouth Eyes and Touch Brain intelligence Organic Growth
8 Listening and Speaking Seeing the sensing Thinking and Learning loT and OTA
=
‘O *Speech recognition eCamera Sensors eAlways online 7x24 eRegular OTA update
g eNatural language processing *360 degree view eUser Profiling and proactive eCross-platform interaction
8 eText-to-speech(TTS) e ADAS recommendation e\Wearable
e Multi-turn dialogue ePedestrian detection econnecting 60+ growing vertical eHome
eSpeaker identity verification dom.am of information and ePhone
services :
*Vehicle

Your 24x7 proactive co-pilot Connects with all your smart devices and

always standby

B

Reactive and Proactive interaction via

advanced HMI technology The more you use it, the more smart it

gets

e . e

Similar as raising a pet dog that grows with you and

Comments &
Analogies

getting better at understand you SOP is just the beginning of Software iteration




WOT 51CTO
Multi-screen interaction with Natural Voice HMI is the trend for next wave

of product innovation

When Human-Driving Key Technologies

° Reduce Driver distraction

e  Focus on safety
e Hands-free HMI O  ASR(Automatic Speech Recognition)

O  NLU(Natural Language

° Natural Speech Dialogue System

Understanding)

When Autonomous Driving Z \Tligtgzle_izzgeech) .

° Computer Vision Control

O  Facial Recognition

e  Focus on consuming content

and entertainments O  Gesture Controlling
° Heavy HMI on various tasks . o) Eyeball tracking, etc.
y Hardware Devices Y e
®  AR(Augmented Reality) and HUD
e Head Unit e  ADAS(Advanced-Driving-Assistant-System)
®  Cluster Display o FCW
e HUD on Windshield o LDW
° Smart-rear-view mirror o FVSW, etc.
° SmartWatch, Mobile Phone, etc.
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Thank you!



