Advanced Driver
Information Technology

BDCL - Component Specification

1 Document Information

Document ID BDCL-001
Document Revision c

Document Type DS

Document Owner K. Gerhards
Document Authors P. Govindaraju
Document Classification Confidential

Document Creation Date 18-Oct-2016

Document Release Update | 24-Jan-2017

Last Update 07-Dec-2018

3 Review Information

Revision | Reviewed by Responsible SPL | Approval Date Signature
M. Methner, D. Girnus, J.

A
Harder.

B M. Methner, D. Girnus, P.

Acar




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

4

BDCL - Component Specification Advanced Driver

Confidential BDCL-001 K. Gerhards Information Technology

Document Classification Document ID Document Owner

Table of Contents

DocUMENT INFOMMALION ...ttt e bt e e s st et e s anbr e e e s annneeas 1
REVIEW INFOMMALION.....eiiiiieiiie ittt s e e e r e e e e nnneennneas 1
EXECULIVE SUIMIMAIY ....eiiiiitiiieiiitiie ettt ettt ettt e ettt e e sk e et e s bbbt e e s bbbt e e s bbbt e e s bb et e e s nbneeesannneees 4
INAICES AN TADIES ...ttt e e e e n e e s nn e sne e e snreeaneeea 4
2.1 ChANGE HISTOMY ....eeiiiieeee ettt e e bt e e st e e e e st e e e e e nbe e e e e nnes 4
2.2 GlOSSANY ...ccci e 5
2.3 RETEIEICES ...ttt ettt sttt e s bbbt e e s bbbt e e s bb e e e e s bbb e e e s annneeas 5
2.4 JLIE= ] (ST T T 5
1] o (U1t i o] DR PP PU P PP PPPPPPPUPPPRN 7
3.1 USE CBSES ..oeiiiiieiiiiiireii it r e e e e s e e e s e e e 7
LO0] g [o1 =T o PO PP PP PPPPPPPPPPPPP 9
4.1 ArChiteCtUIal OVEIVIEW.......eeiiiiiiiii ittt ettt e e s e e e s e e s s 9
4.2 LOGICAI OVEIVIEW ...ttt ekt ettt s et e e ekt e e e e bbb e e e nbn e e e e anee 10
4.3 (070 o 0T o o] g 1=T 0 ANV T= T 11
4.4 Physical CoNNECLION Of IMD ........uiiiiiiiiieiiiee e 11
4.4.1 Physical Connection of ANAroid DEVICE. ...........uuuuuiuiuimimiminiiinininieieiernierneree ... 11
4.4.2 Physical Connection Of IOS DEVICE .......cocuuiiiiiiiiie ettt 12
4.4.3 Physical Disconnection of ANAroid DEVICE ...........uuuuivuriuimimiiirinininieiernineniniernrnnen... 13
4.4.4 Physical DiScoONNection Of IOS DEVICE. .......cccoiiuiiiiiiiiiie ittt 14
DS gN 16
51 TransSPOrt HANAIING ........eeiiiiiiiee ettt e e e e e bbeeeean 16
Interfaces for BDCL PIAIOMM ........ocuiiiiiiiiiie ettt 17
6.1  Adapter INtErfaCES OVEIVIEW ........uuiiiiiiiiee ittt ettt e e et e e e sbb e e e e sbaeeeeans 17
6.2 Adit Wrapper AJAPLation ..........ooc.ueueiiieaiiiiei ettt e e e e e e e e e e e e e e e e e eaa s 17
6.2.1 Baidu CarLife INHaliZAtIoN. ..........ooiiiiiii e 18
6.2.1.1 Baidu CarlLife Session Initialization for ANdroid DeVICE. .........cccceeeiiiiieeiiiiieeeiiiiee e 20
6.2.1.2 Baidu CarLife session Initialization for iOS DEeVICE. ........ccueeeiiiiiiiiiiiiie e 21
6.2.1.3 Baidu CarLife session termination for Android DeVICe. ...........cccceeiiiiiieeiiiiieeeiiiiee e 21
BDCL-001-DS-C11_BDCL_component_specification.docx 07-Dec-2018 2/44
Filename with Revision Last Update Page

© Advanced Driver Information Technology Corp. reserves all rights, incl. rights of disposal such as copying and passing on to third parties.



37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

59

BDCL - Component Specification Advanced Driver
Information Technology

Confidential BDCL-001 K. Gerhards
Document Classification ~ Document ID Document Owner
6.2.1.4 Baidu CarLife session termination for iOS DEVICE. .........ccuveeiiiiiiiiiiiiiie et 22
RS T VA To [=To IR [ 0] 1 Ao F- T o] €= L1 o ISR 23
6.3.1  Video SinK CONFIQUIALION ........veiiiiiiiei e 24
6.3.2 Video Adaptation INItIaliZation .............eeeeeieeiiiiiie e 25
6.4  AUIO SINK AAPTALION ....cooiiitiiiiiiiiii et e et e e e st e e e e s b ee e 27
6.4.1 AUdIO SIiNK CoNfIQUIALION .......cuviiiiiie e e s e e e s s e e e e e e e s s snnrrareeeees 28
6.4.2 Audio Sink Adaptation INtAliZatioNn ..............cciiiiiiii e 30
6.4.3  AIL AUJIO SINK PrOCESSING ..vvviiiieeiiiiiiiiiieie e e i e sitieee st e e e s e st e e e e e e e ssstabaeeeeeessssnntnneeeeaeesnannns 31
6.5  AUIO SOUICE AQBPLALION ... ..eiiiiiiiiee ettt e et e et e e e e st e e e e sbneeeeaas 33
6.5.1 AUdio SOUICE CONFIQUIATION .. ... 34
6.5.2 Audio Source Adaptation INItIaliZation ..............cooiiiiiiiiiiie e 35
6.5.3  AUMIO SOUICE PrOCESSING ..oeviviiiiiiiiiiiiie ettt ettt ettt ettt ettt ettt a e e e e e e e e e e 36
6.6 INPUL SOUICE AAPTALION ...ceiiiitiiiie ittt e e s e e s snnneeas 38
6.6.1  USPI INPUEL SOUICE ....vvtiiiii ittt e et s e e e e e e bbb s e e e e e e eaabanaeeeaeaeees 38
6.6.2  Input SOUrce INILANIZALION ........eeiiiiiiiie e 39
6.6.3 Input Source Touch Input Thread.............coovvviiiiiiiii e, 40
6.7 (D=7 o10To To [ oo [E PP UP PP PPPRPN 40
B.7.1 DL it 40
B.7.2  DLT CONIEXL......eitieeieeee ettt ettt e e et e e e e e e e e s e b e e et e e e s e sannnnreeeaeeaenane 41
6.8 CRANNET ID ...ttt e e e et e e et e e e e e e 42
6.9 Deviation in the BDCL app behavior against Baidu specification .............cccccoviiiiiiiieennn 42
BDCL-001-DS-C11_BDCL_component_specification.docx 07-Dec-2018 3/44
Filename with Revision Last Update Page

© Advanced Driver Information Technology Corp. reserves all rights, incl. rights of disposal such as copying and passing on to third parties.



60

61
62
63

64

65

66

67

BDCL - Component Specification Advanced Driver

BDCL-001 Information Technology

Document ID

K. Gerhards

Document Owner

Confidential
Document Classification

1 Executive Summary

This document explains the interfaces and internal design of the components for BDCL (BaiDu CarLife).
The design is based on the Baidu CarLife Integration Specification V1.2.9 [Baidu Spec]. It contains all
interface descriptions required to implement custom adapters.

As the integration of the Baidu code into the ADIT platform progresses, this document will be
continuously updated.

2 Indices and Tables

2.1 Change History

Revision Date Author Description

A01 18-Oct-2016 P. Govindaraju | Initial release.

A04 27-Oct-2016 M. Methner Reworked security chapter

A05 16-Nov-2016 P.Govindaraju f1_61(;)26_RV003_BDCL_Draft_Spe(:ifi(:ation review findings are
ixed.

A 29-Nov-2016 P.Govindaraju | A version released to Bosch MC.

BO1 9-Jan-2017 M. Methner Removed reference to EA model

B02 13-Jan-2017 P.Govindaraju | Removed the unreferenced chapter.

BO3 23-Jan-2017 P.Govindaraju | Review findings has fixed

B 24-Jan-17 P.Govindaraju | B version is released.

co1 10-Feb-2017 P.Govindaraju | Video and Audio Adaptation chapter added.

C02 13-Feb-2017 P.Govindaraju | Video and Audio adaptation initialization sequence diagram added.

Co3 15-Feb-2017 P.Govindaraju | Updated video and init sequence diagram

, M. Methner

Cco4 20-Feb-2017 P.Govindaraju | Updated the media audio initialization sequence diagram

C05 15-Mar-2017 P.Govindaraju | Updated the Init sequence diagram and touch adaptation.

C06 17-Mar-2017 P.Govindaraju | Review Findings are Fixed.

Cco7 10-Apr-2017 M. Methner Updated AilAudioSink chapter

Cco8 13-Apr-2017 P.Govindaraju | Updated Video Adaptation Initilazation

C09 30-Jul-2018 P.Govindaraju | Updated the document from beginning till Audio sink configuration

C10 10-Oct-2018 P.Govindaraju | Updated the document completely added Audio source and touch
endpoint details

Ci11 07-Dec-2018 P.Govindaraju | Fixed the review findings.

C 12-Dec-2018 P.Govindaraju | C version is released
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2.2 Glossary
Term Description
IAP2 iPod Accessory Protocol version 2.
BDCL BaiDu CarLife
EAP External Accessory Protocol
HU Head Unit
MD Mobile Device.
MC Mother company of ADIT — BOSCH and DENSO
SPI Smartphone Integration
USPI Unified Smart Phone Integration
AlL Audio Interface Library

FeatureDiscovery

Component by ADIT which provides the notifications to applications whenever
the Mobile Device is connected and disconnected from the USB port.

2.3 References

Label Owner Title Document No.
[AOAP] Google Android Open Accessory Protocol Specification http://source.andr
oid.com/accessori
es/protocol.html
[ADIT AOAP] ADIT, T. Fickel, | ADIT implementation of the Android Open Accessory Protocol | AOAP-001-DS
D. Girnus
[EA Model] P. Govindaraju | BDCL UML Model Baidu-01-DS-
A10_baidu_UML_
Model
[Baidu Spec] Baidu Baidu CarLife Baidu Carlife
Integration
Specificationvl.2.
9
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111 3 Introduction

112 3.1 Use Cases

113 BDCL allows the user to connect an Android/Apple device to the Head Unit and use the functions of the
114 Baidu CarLife App running in the connected mobile device through the head unit’'s peripherals.

uc Use Model

Head Unit

Use Native HMI

Use Baidu Android
User

Android Moblie Device

Use Baidu Apple

iOS Mobiile Device

115
116 Figure 1 — BDCL Use Case Overview

117 In Figure 1 three top-level use cases within the Head Unit are considered. External actors are the User
118  and the Android/Apple Mobile Device. When a Mobile Device is connected to the Head Unit the User
119 can use native HMI features and BDCL features. The Mobile Device also triggers some of the BDCL
120 uses — e.g. an incoming phone call.
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A breakdown of the use BDCL use case in Figure 2 shows roughly which kind of applications are
available and interact with the system.

uc BDCL use case /

use Voice

useBDCL [ &<————-————————— Ie

«extend» Recognition

s 7 AR
7 \ ~
s / \ N
Ve / ~
e K \ ~ o
«include» «include» «include» «includey
e / \ N
\x \A

make / receive
phone call through
HFP.

listen to media
use turn-by-turn Use App

playback navigation

Figure 2 — BDCL Use Case Breakdown

use turn-by-turn navigation: BDCL includes a turn-by-turn navigation application.

listen to music: BDCL includes music playback which can be controlled through BDCL
display.

Voice Recognition: Voice data from mic record in Head Unit to MD can be sent from BDCL.

Phone call: We can make / receive phone call through HFP. Phone call audio

packets will not be streamed through CarLife Stack.

Use App: Apps can be used through CarLife.
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133 4 Concept

134 4.1 Architectural Overview

cmp Component Ov erview /

Head unit

SPI @

[ I
' 1
' 1
[ :
' Ll
' Ll
' :
[ :
' Ll
- ) |
: I !
X «flc;)w» .
' Ll
' :
! BDCL .
' Ll
' Audio Video Touch Input X
: te]eplhony Baidu Core E
: «flow» :
' Ll
: ‘ Transport ’ ‘ Authentication ’ X
| == |
' Ll
' 1
' 1
| 4\ 4\ !
' «flow» «flow» |
1

' 1
' Bluetooth @ AOAP over USB 3:] EA Native Transport over 3:] :
: USB :
1

' 1
' Ll
: A /|\ A :
""""""""""" e

| | |
Legend «flow» «flow» «flow»
Vv vV Vv
D Mother Company

Android Device @ iOS Device @

[:] ADIT Platform

(] Baidu
C] Mobile Device j\

«flow»
135
136 Figure 3 — Architecture Overview
137

138 SPI services of MC rely on BDCL component for Transport, Audio, Video and Touch Input. Other
139  services such as Button Input, Bluetooth Telephony are to be developed by the MC themselves.

140
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141 4.2 Logical Overview

cmp Component Internal Modeul /
SPI 3:]
Video Endpoint @ Audio Endpoint g] Touch Endpoint g]
Gstreamer / g] AlL {] USPI @
USPI Video
ADIT Wrapper g] Baidu Core 8:]
Legend
e g] R S:] D Mother Company
D ADIT BDCL component
D Baidu
D ADIT Platform component
D Mobile Device
Mobile Device (Android and iOS) @
142
143 Figure 4 — Logical Overview

144  The Figure 4 gives an overview of the involved logical elements in the Head Unit for BDCL. The ADIT
145 BDCL Component library represents the components on the ADIT platform for this feature. It will be
146  accessible via platform-independent adapter interfaces for audio/video, input events and control
147 notifications and methods. A Mother Company component (which is termed as MC application in Figure
148 4 — Logical Overview) in combination with a media framework (e.g. GStreamer) is imagined to handle
149 those interfaces. The ADIT Wrapper Component will use Baidu Core which basically maintain the
150 communication session with connected mobile device. The Baidu Core communicates with Mobile
151 device with two different protocols depending on connected MD. In case of Android device Baidu Core
152  communicates with AOAP session whereas for iOS device the communication happens through EA
153 Native Transport.
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4.3 Component View

BDCL library contains two parts Baidu Core provided by Baidu itself, which mainly maintains the Baidu
Session, which depends on the Google Protobuf to serialize the Baidu messages. Also MC application
can directly access the Baidu API’s. The second part to be implemented is ADIT Baidu Endpoints, which
connects the Core with platform-specific components. The interfaces in Figure 5 — Audio/Video, Input
and Control are designed as plug-able adapters so that it is possible to replace parts of the
implementation depending on the platform.

composite structure External View Model/

Audio Touch Video MC

LI I

Use Model::BOCL

‘ Adit Baidu ’

(from Usé Model)

‘ Baidu Core ’_ - - Code Provided by

Baidu
/l‘ (from Use Model)/lV
MC

ProtoBuf

Figure 5 - BDCL Library Component

4.4 Physical Connection of MD

This chapter explains the sequence of operations after connecting the MD to HU and before starting the
CarLife session.

4.4.1 Physical Connection of Android Device.

Figure 6 how Android device is detected and switched to AOAP mode using the FeatureDiscovery
component. BDCL can be started after the MD was switched to AOAP mode. This can be done by
sending some vendor specific commands like #51 to get AOA Version, #52 to get identify info and #53
to switch the device to AOAP mode for Baidu CarLife.

Requirement to start Baidu CarLife is that MC application has to provide Accessory ID and Device ID to
aditCoreSurrogate once it successfully receives the switchedCh(). Accessory ID and Device ID will be
provided by libaoap once the MD changes its role to accessory mode.
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174 MC may use some other device detection technology in place of FeatureDiscovery to detect the
175  connection and disconnection of the device. It is advisable from ADIT to use FeatureDiscovery.

sd Device connection/

BDCL MC FeatureDiscovery %

Mobile Device

I
|
| ) .
’Lgnnect Android Device()

I
|
|
|
|
| .
1 foundAndroidChb()

switchDevice()

"0

switch to AOAP mode(g

> {

<< ————— —— - —

< __________

start CarLife session i switchedCh()

(gAccld, gDevld) <

o

Y

————C
————C

Legend

D ADIT component under development

D Mother Company
D ADIT platform component

E] Mobile Device

176
177 Figure 6 - Physical connection of Android device

178

179  4.4.2 Physical Connection of iOS Device

180 Figure 7 how iOS device is detected and switched to host mode using the FeatureDiscovery and iAP2
181  component. To launch BDCL in iOS device HU must be in gadget mode and Apple device should be in
182 host mode. MC application has to start iAP2 session and configure to start EA Native Transport.

183 Requirement to start Baidu CarLife is that MC application has to provide WriteFD and ReadFD to
184  aditCoreSurrogate once EA session started successfully.

185
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sd Switch HU to Device() /

BDCL MC FeatureDiscovery
Mobile Device

|

|

| . .

n Connect iOS Device()

A

onAppleDeviceFound()

switchDevice()

Switch iOS device to host mode()

< _______________________

| onAppleDeviceLost() |

<
<%

o ; Switch HU to Device()

: Legend
o iAP2RequestAppLaunch()
Il D Mother Company
iAP2StartEANative TransportCB() D ADIT Component under development

»U D ADIT platform component
D MD

| <

9 start Carlife Session
: (writeFd, readFd)

X

A

>

T

N

]

8.

(=}

=3
A
=3
I8
8
IEZ.
o
IE]
15
a
IO
18
ES
=
|1®
15
Im
1>
|
|8
8.
lo
|:S

Y

e O —_—_——

L
R

Figure 7 - Physical connection of iOS device

4.4.3 Physical Disconnection of Android Device

Figure 8 shows the physical disconnection of Android device and termination of BDCL session using
FeatureDiscovery.
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sd Device Disconnection/

FeatureDiscovery

X

Mobile Device

| Android Device disconnected()

T T I

I I I

| | |

| | - 1

| | lostCb

| | (inUsbDevice)

I <t

|

dlj stop CarLife session(inUsbDevice)

|

| |

| |

| |
1

<

Legend

D ADIT component under development
D Mother Company

C] ADIT platform component

C] Mobile Device

Figure 8 - Physicl disconnection of Android device

4.4.4 Physical Disconnection of iOS Device.

Figure 9 shows the physical disconnection of iOS Device. Since HU will be in gadget mode
FeatureDiscovery will not receive any notification about the iOS device disconnection. MC application
will get the iOS device disconnection notification through iAP2 session.
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sd Device Disconnection/
BDCL iAP2 Session MC FeatureDiscovery %
Mobile Device
T T T T !
I I I I !
: _L< :iOS Device disconnected() : :
| | |
| | |
| i | |
| onNoDevice() > |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
: [j‘ Close iAP2 Session() :
| |
| 1
| ; Switch the HU to Host()
I @) I
| |
| |
: destroySession() :
op I
| T T | ™
| | | | |
I I I I !
I I I I !
| L | | :
| | |
| Legend | | :
! C] ADIT component under development : : '
C] Mother Company
C] ADIT platform component
C] Mobile Device
198
199 Figure 9 - Physically disconnection of iOS device
200
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5 Design

5.1 Transport Handling

class Protocol Socket Class Model/

class view::CConnectManager

plnstance: CConnectManager*
aProtocolHandler: IProtocolSocketConnector*

~CConnectManager()
getinstance(): CConnectManager*
startBdclServerAsRoot(): bool
execGetDeviceCmd(): bool
execSocketForward(): bool
execGetPropCmd(): bool class view::CProtocolFactory
execStartCarlife(): bool
execKillBdsc(): bool # protocolinstance
execStartBdsc(): bool P = >
readCmdData(u8*, u32): bool «use»
writeCmdData(u8*, u32): bool
readVideoData(u8*, u32): bool
readMediaData(u8*, u32): bool
readT T SData(u8*, u32): bool
readVRData(u8*, u32): bool
writeVRData(u8*, u32): bool
writeCtrlData(u8*, u32): bool
CConnectManager()
createProtocolConnector(struct): bool

CProtocolFactory()
~CProtocolFactory()
i etinstance(): T *

+ destroylnstance(): void

+ o+t o+t o+

+

|

|

|

|

|
«u?e»
|
|

CAoapSocket::aoapSocket ) V CEapSocket::eapSocket
«interface»
gAccld: int IProtocolSocketConnector: - mWiiteFd: int
gDevld: int :IProtocolSocketConnector - mReadFd: int
+ connect(): bool [~ + connect(): bool Q — =]+ connect(): bool
+ send(u8* u32, int) + send(u8*, u32, int) + send(u8* u32, int)
+ getData(u32, u8, u8*) + getData(u32, ug, ug*) + getData(u32, u8, ugd*)
+ wakeupThreads(): void + wakeupThreads(): void + wakeupThreads(): void
N\ i
| |
| |
| |
| |
| |
L o A __ J

Figure 10 — Transport Handling Class Model Overview

Figure 10 gives the insight of modification done on Baidu Core. The Code originally given by the Baidu
was creating 6 TCP/IP sockets which in turn was communicating with either AOAP/EA Native Transport.
But that has been modified as shown in the above figure by bypassing the TCP/IP sockets. Now the
instance of either AOAP or EA Native Transport is created based on the MD connected to communicate
directly with underlying transport protocol (AOAP or EA Native Transport). createProtocolConnector
creates the instance the either aoapSocket or eapSocket class depends on the attributes passed to this
function, with the help of CProtocolFactory class.

Both aoapSocket and eapSocket class inherits common interface class IProtocolSocketConnector.
CConnectManager will create an instance of IProtocolSocketConnector to send and receive the packets.
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6 Interfaces for BDCL Platform

6.1 Adapter Interfaces Overview

This chapter explains the application interfaces with platform components and also with Baidu core as
shown in Figure 11.

cmp platform adapter/

Video Adaptation @ Audio Sink @ Audio Source @ Input Adaptation @
Adaptation Adaptation

\ /

ADIT wrapper @

BaiduCode

Legend

(] Ao
(] saidu

Figure 11 — Baidu Platform Adaptation

6.2 Adit Wrapper Adaptation

Figure 12 shows the relationship between MC application and ADIT wrapper.

ADIT wrapper component is a layer between the Baidu core and the MC application which initializes the
CarlLife library, which is responsible for creating the transport component depends on type of phone
connected. Also ADIT wrapper component communicates the first handshaking message to MD
(protocoMatchStatus) and provides the authentication information of the HU through CarlifeStatisticinfo
message and also provides a proxy mechanism to connect the callbacks from the Baidu core to the
platform adaptations. This way the platform adaptions are decoupled from the Baidu stack and can be
easily exchanged.
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class AditCoreSurrogate/
spl IAditBaiduCoreCallbacks
______ ‘D + onProtocolVersionMatchStatus()
+ onAuthenticationResponse()
+ onError()
| I
. : A
|
I ! I
| ! I
dnsantiate» «instantiate» :
I ! I
Vi v :
. |
CoreCallbackDealer AditCoreSurrogate «use» |
|
+ AditCoreSurrogate(IAditBaiduCoreCallbacks*, CoreCallbackDealer*) |
+ initialize(char*, char*): bdclInitStatus |
+ initialize(int, int): bdclInitStatus |
_____ + abortInitialization() _:
«use» + teardowng | TTTTT7=
+ setProtocolStatusTimeout(uint16_t)
+ setCarlLifeStaticsInfo(S_STATISTICS_INFO*)
T
A |
! |
((U;E» ((LI\JE»
Legend
CCarlLifeLib
C] Mother Company
pinstance: CCarLifeLib* D ADIT
CCarlLifeLib() C] Baid
- ~CcCarlifeLib() aidu
+ getinstance(): CCarlifelib*

Figure 12 - ADIT Wrapper Overview

Application has to create the instance of CoreCallbackDealer and AditCoreSurrogate.
CoreCallbackDealer class handles all the static callback from the Baidu core whereas
AditCoreSurrogate takes care of initializing the Baidu library.

AditCoreSurrogate::Initialize is overloaded by function parameter. Based on the phone type, MC
application has to call the respective AditCoreSurrogate::Initialize function. In case of Android phone,
AditCoreSurrogate::Initialize (int aoapAccessoryld, int acapDeviceld) must be called. When as iOS
device connected, AditCoreSurrogate::initialize(const char* wkile, const char* rFile) should be called.

Calling AditCoreSurrogate::initialize blocks until initialzation finished or MC application aborts the
initialization using AditCoreSurrogate::abortinitialization().

IAditBaiduCoreCallbacks is an interface provided by ADIT. The methods are used to inform MC
application on protocol version match, authentication response, error so that MC application can react
accordingly. onError is called when an error occurs in an underlying layer.

6.2.1 Baidu CarLife Initialization.

This chapter explains about Initialization and termination of Baidu CarLife session for Android and iOS
device.
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249  Table 1 shows the messages and callbacks from Baidu core that are registered by the ADIT. MC has to
250 register for remaining callbacks from Baidu core other than mentioned in the above table. Please refer
251 Baidu CarLife Integration Specification for remaining callbacks.

Message Type Callback from Stack
cmdRegisterProtocolVersionMatchStatus MSG_CMD_PROTOCOL_VERSION_MATCH
_STATUS
cmdRegisterMdAuthenResponse MSG_CMD_MD_AUTHEN_RESPONSE
cmdRegisterVideoEncoderlnitDone MSG_CMD_VIDEO_ENCODER_INIT_DONE
cmdRegisterConnectException MSG_CMD_CONNECT_EXCEPTION
videoRegisterDataReceive MSG_VIDEO_DATA
mediaRegisterlnit MSG_MEDIA_ INIT
mediaRegisterNormalData MSG_MEDIA_ _DATA
mediaRegisterStop MSG_MEDIA_STOP
mediaRegisterPause MSG_MEDIA_PAUSE
mediaRegisterResume MSG_MEDIA_ RESUME_PLAY
ttsRegisterlnit MSG_NAVI_TTS_INIT
ttsRegisterNormalData MSG_NAVI_TT S_DATA
vrRegisterNormalData MSG_VR_AUDIO_DATA
vrRegisterStop MSG_VR_AUDIO_STOP
vrRegisterlnit MSG_VR_AUDIO_INIT
vrRegisterInterrupt MSG_VR_INTERRUPT
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cmdRegisterMicRecordWakeupStart MSG CMD MIC RECORD WAKEU
P_STTART - -

cmdRegisterMicRecordEnd MSG_CMD_MIC_RECORD_END

cmdRegisterMicRecordRecogStart MSG_CMD_MIC_RECO RD_RECOG
_START

Table 1 - Messages consumed by ADIT

6.2.1.1 Baidu CarLife Session Initialization for Android Device.

Figure 13 shows the sequence diagram for initializing the CarLife session for Android device. HU uses
AOAP communication to send and receive the messages to MD. AOAP receiver thread reads the data
from MD and writes to respective ring buffer based on the channel ID.

Baidu core has 5 ring buffer to buffer the data for each channel (cmd, video, media, VR, Navi TTS) and
also contains 5 receiver threads for each channel which reads the data from each ring buffers and
provides it to protobuf.

sd Init Android Session

Baidu Core MC Application

ref X .
Device connection

CoreSurrogate |

) IR

new
Create AOAP transport() Adit_COTGSUWOQEIG/I-I
(IAditBaiduCoreCallbac

AoapTransport inCallbacks,
= — - - —— ] CoreCallbackDealer*

inCallbackDealer)
T
B:] ; create aoap receiver thread()
|
X

<
-«

4

__________________ >

| Create 5 receiver threads for each channel
-

; Creating 5 receiver threads()
Legend ji_________________>
D Mother Company

D ADIT component under development ! -4 Send initial handshaking messages()

D Baidu : T T
X

Figure 13 - Baidu CarLife session initialization for Android Device
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6.2.1.2 Baidu CarLife session Initialization for iOS Device.

Figure 14 shows the sequence diagram for initializing the CarLife session for iOS device. HU uses EA
Native Transport to send and receive the messages to MD. EA Native Transport receiver thread reads
the data from MD and writes to respective ring buffer based on the channel ID.

Baidu core has 5 ring buffer to buffer the data for each channel (cmd, video, media, VR, Navi TTS) and
also contains 5 receiver threads for each channel which reads the data from each ring buffers and
provides it to protobuf.

sd InitiOS session /
BaiduCore MC Application
T T
| L
| ref X X
| Device connection
|
| CoreSurrogate |
: <o -
: T new AditCoreSurrogate
| Create EAP Transport() | (IAditBaiduCoreCallbacks*
i inCallbacks,
EAP Transport CoreCallbackDealer*
e —— - ———— — — — — ] inCallbackDealer)
T
|
; create eap receiver thread()
RN —
-
: _'LCreate 5 receiver thread for each channel()
Sl
X
Legend ; Creating 5 receiver threads()
Mother Compan
) pany s
D ADIT Component under development
D Baidu | _Send initial handshaking messages()
o%
1 = T
| ! |

Figure 14 - Baidu CarLife session initialization for iOS device

6.2.1.3 Baidu CarLife session termination for Android Device.

Figure 15 shows the termination of Baidu CarLife session for Android device. On device disconnection
application has to call teardown() which gracefully closes all the 5 receiver thread and closes the AOAP
transport session. And de initializes the Carlifelib.
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sd Shutdown Android Session/
AoapTransport Baidu Core CoreSurrogate MC Application
T T T T
| | | 1
| | | ref
| | | Device Disconnection
| | |
| | | -
| | | teardown |
| | < .
| |
: CI&se the 5 receiver thread created for each channel()
I |:|
|
T [ g S
|
| | |
| | |
| 1w carLifeLibDestroy() |
-
| Delete aoap transport() U |
R |
¢ |
| | |
Delete CoreSurrogate
>I< >I< C:J‘ object() U
| |
Legend >'< !
D Mother Company
C] ADIT component under development
C] Baidu
279
280 Figure 15 - Baidu CarLife session termination for Android Device
281

282 6.2.1.4 Baidu CarLife session termination for iOS Device.

283 Figure 16 shows the termination of Baidu CarLife session for iOS device. On device disconnection MC
284  application has to call teardown() which gracefully closes all the 5 receiver thread and closes the EA
285 Native Transport session and de initializes the Carlifelib.

286
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sd Shutdown iOS session/

EAP Transport BaiduCore CoreSurrogate

MC Application

ref
Device Disconnection

-

I
|
|
|
|
|
|
| < teardown() n
|
|
| < Close all 5 receiver threads()
|
|
e N
|
| T
| | |
| ! carlifeLibDestro
| ~ W
| |
| |
C:J‘ Delete EAP transport() |
U |
| | |
Delete CoreSurrogate()
| |
X X o
|
|
X

Legend

D Mother Company
D Component under development

(] Baidu

287

288 Figure 16 - Baidu CarLife session termination for iOS device

289 6.3 Video Sink Adaptation

290 The Video Adaptation handles the video frames received from the mobile device to project them in the
291  display and provides two types of interface: AditVideoSink and IAditVideoAdaptation Callbacks.

292 Figure 17 shows the relationship between MC application and Video Sink endpoint.

cmp Video Sink Overview /

SPI 8:]

Legend
C] Mother Company
C] ADIT
o % (] saidu
AditVideoSink éé \.J IAditVideoSinkCallbacks
AditVideoSink 8:] BaiduCoreCaIIbackDeaIerS:] _ BaiduCore g]
«delegate» callback
293
294 Figure 17 - Video Sink Overview
295
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AditVideoSink class is provided by ADIT and defines the interface between MC application and Video
Sink Endpoint. The purpose of AditVideoSink is to avoid interface changes in future, in case Video Sink
will be implemented using another technology than GStreamer. BaiduCoreCallbackDealer acts as
delegator, which passess received video packets to AditVideoSink.

Figure 18 shows the structure of Video Sink endpoint.

GstreamerVideoSink inherits AditVideoSink, GstreamerVideoSink handles video data internally.

IAditVideoSinkCallbacks is an interface provided by ADIT. Its methods are used to inform MC application
on first frame rendered, connection exception, error or video encoder init done, so that MC application
can react accordingly. onError is called when an error occurs in an underlying layer.

class Video Sink Endpoint/

IAditVideoSinkCallbacks

SPI
i + onFirstFrameRendered()
D + onVideoEncoderlinitDone(unsigned int, unsigned int, unsigned int)
+ onConnectException(carlifeConnectException)
| = + onError(bdclErrorCodes)
I RN
| ~
I S /:\
1 S |
«use» «|nstant|ate»\ .
i N «flcl)w»
V SN I

AditVideoSink

GstreamerVideoSink

initialize(): boolean
setConfigltem(std::string, std::string)
playbackStart()

playbackPause()

teardown()

configureStream()

+ o+ o+ o+ +

AditVideoSink(IAditVideoSinkCallbacks*, CoreCallbackDealer*)

impl: GstreamerVideoSinkimpl

GstreamerVideoSink(IAditVideoSinkCallbacks*, CoreCallbackDealer*)
initialize(): boolean

setConfigltem(std::string, std::string)

playbackStart(): boolean

playbackPause()

teardown()

configureStream()

+ o+ F o+ o+ o+

|

|

I
«use»

Baidu Core

Legend

D Mother Company
C] ADIT
D Baidu

Figure 18 - Adit Video Adaptation

6.3.1 Video Sink Configuration

Table 2 shows configuration parameters for Video Sink endpoint. All parameters have to be configured
using setConfigltem method of AditVideoSink class.

Key name

Description

gstreamer-video-pipeline

[mandatory]

GStreamer video pipeline to be created. The appsrc element will be attached to

the front of the pipeline.
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(e.g.” vpudec low-latency=true frame-plus=2 framedrop=false framerate-nu=60
dis-reorder=true ! gst_apx_sink display-width=960 display-height=540 layer-
id=3000 surface-id=40 sync=false qos=false max-lateness=3000000000 “)

[optional, default=800]
video-width
Number of pixels in the x axis for a logical Ul resolution

[optional, default=480]
video-height
Number of pixels in the x axis for a logical Ul resolution

[optional, default=30]
video-fps
Frame rate of video

gstreamer-videosink- ] ) ]
This feature still not available.
record

Table 2 - Configuration for Video Sink Endpoint

6.3.2 Video Adaptation Initialization

Figure 19 shows the initialization of Video Sink Endpoint.

AditVideoSink class instance is created by MC application and sets configuration data for all necessary
configuration items (please refer to Table 2 - Configuration for Video Sink Endpoint). Before creating
the instance of AditVideoSink, MC has to make sure to create an instance of CoreCallbackDealer class.

On calling configureStream() MD initializes its video encoder and reply back with negotiated display
resolution and framerate. MC has to set received configuration values again. Once MC application owns
the screen resource then MC can call playbackStart(). By this time MC application needs to be fully
prepared for video playback, because MD will start streaming the video packets immediately on
receiving cmdVideoEncoderStart(). onFirstFrrameRenderedCallback is called when the first frame is
rendered to the screen.
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sd Video Sink Initialization/

SPI

CoreCallbackDeale

new GstreamerVideoSink(IAditVideoSinkCallbacks* inCallbacks,
CoreCallbackDealer* inCallbackDealer)

Baidu Core

AditVideoSink

op set each configuration item /

)

setConfigltem(std::string inKey, std::string inValue)

initialize() |

configureStream()
t

s S [ Y S

cmdVideoEncoderlnit(
S_VIDEO_ENCODER_INIT *)

cmdVideoEncoderinitDone(S_VIDEO_ENCODER_INIT_DONE*)

onVideoEncoderlnitDone(unsigned int inWidth, &
unsigned int inHeight, unsigned int inFrameratel)

o |

opt Configure only if MD responds with different resolution and framerate /

v/
setConfigltem(std::string inKey, std::string inValue)

initialize()

playbackStart()

J-d-d--

cmdVideoEncoderStart()

>

strict MD starts the streaming /

onFirstFrameRendered()

thﬂ

C] Mother Company
C] ADIT
C] Baidu

— -/ _]__________

X |

Legend

Figure 19 - Video Sink Initialization

For Gen3 platform two types of video Sink implementations available.

1. GstreamerVideoSink
2. UspiVideoSink

Whereas for Gen4 platform only UspiVideoSink can be used. Interface remains the same across two

implementations.

UspiVideoSink uses USPI::Video backend, which in turn takes care of Gstreamer versions.
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6.4 Audio Sink Adaptation

There are three audio stream type (ex. Media, VR TTS, Navi TTS) and each stream type is represented
by an Audio Sink endpoint.

The Audio Sink Adaptation handles the audio packets received from the mobile device to stream them
to the underlying audio hardware. It also buffering the audio data to compensate for network jitter and
allowing the audio streaming to be delayed while the phone has already started to stream the audio
data.

Figure 20 shows the relationship between MC application and Audio Sink Adaptation.

AilAudioSink class is provided by ADIT and defines the interface between MC application and Audio
Sink Endpoint.

cmp bdcl Audio Adapter Overview /
SPI @

Legend

[:] Mother Company

J\ C] ADIT
(] Baidu stack
' V
AditAudioSink % «T IAditAudioSinkCallbacks
AditAudioSink S:] CoreCallbackDealer 8:] Baidu Stack
«delegate» Callback|

Figure 20 - Audio Sink Overview

AditAudioSink class is provided by ADIT. This class defines the interface between MC application and
Audio Sink endpoint. The purpose of AditAudioSink is to avoid interface changes in future, in case Audio
Sink will be implemented using another technology than ALSA.

Figure 21 shows the structure of Audio Sink endpoint.
AilAudioSink inherits AditAudioSink, AilAudioSink handles the audio data internally.

IAditAudioSinkCallbacks is an interface provided by ADIT. Its methods are used to inform MC application
on playback init, playback stop, playback resume, playback pause, playback interrupt or error, so that
MC application can react accordingly. BaiduCoreCallbackDealer acts as delegator, which passes
received video messages to AditVideoSink.

onError is called when an error occurs in an underlying layer.
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class Class Model /

SPI IAditAudioSinkCallbacks
+ onPlaybackinit(unsigned int, unsigned int, unsigned int)
______ D + onPlaybackStop()
+ onPlaybackResume()
+ onPlaybackPause()
+ onPlaybackinterrupt()
| S + onError(bdclErrorCodes)
| ~
I ~ ~ A
use ~ create |
: ~a |
| S .
| S «flow»
| ~ I
V = I
AditAudioSink AilAudioSink
+ AditAudioSink(AditAudioSinkCallbacks*, CoreCallbackDealer*): void 2! 2e0-ibool
+ setConfigltem(std::string, std::string): void + t(e.ardoyvnol. void .
+ initialize(): bool + AilAudioSink(): void
+ teardown(): void Q —— | + playbackStop(bool): bool
+ playbackStart(): bool + setConfigltem(std::string, std::string): void
+ playbackStop(): bool + playbackStart(): bool

|
|
|

\Vi

Legend

Baidu Stack

D Mother Company
E] ADIT
E] Baidu

Figure 21- bdcl Audio Sink Adaptation

6.4.1 Audio Sink Configuration

Table 3 shows configuration parameters for Audio Sink endpoint (Media/Navi/VR). All parameters have
to be configured using setConfigltem method.

Key name

Description

audio-playback-device

Multikey configuring:

Device: Name of Alsa device [mandatory]

periodMs: Duration of one period [optional, default=8]
inittoutms: Initial time out for AIL to start processing
callback [optional, default=500ms]

ex: device=entertainment_main periodMs=8 inittoutms=2000

audio-sink-stream-type

[mandatory]
Stream type:
AUDIO_STREAM_MEDIA

AUDIO_STREAM_NAVI_TTS
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AUDIO_STREAM_VR_TTS

[optional, default=16000]
Sampling rate:

16000
audio-sink-sampling-rate

44100

According to Baidu Spec: NAVI TTS, VR TTS, VR MIC have
16kHz; MEDIA has 44.1kHz per default

[optional, default=16]

o ) Number of bits per sample.
audio-sink-bits-per-sample
According to Baidu Spec: NAVI TTS, VR TTS, VR MIC, MEDIA

have 16 bits per sample.

[optional, default=1]
Number of channels:
1

audio-sink-channels
2

According to Baidu Spec: NAVI TTS, VR TTS, VR MIC have

mono channel; MEDIA has stereo channel per default

[optional, default=0]

Flag to manually disable real-time priority in audio threads.
disable-real-time-priority-audio
0: enable

1: disable

[optional, default=61]
audio-threads-real-time-priority
Real-time thread priority.

[optional, default=100]

Duration in milliseconds which shall be buffered additional to the
audio-sink-threshold-ms calculated jitter (expected time interval between two audio data
packages from the MD). If the buffer contains less data than
configured, than audio will be started to play from the next

available period which crossing the threshold.
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[optional, default=20000]

Duration in milliseconds after which the half of the buffered data
will be discarded. If MC application starts the audio stream late
but if MD already started to send audio packets then half of the
audio-sink-buffer-max-ms buffered data will be discarded once configured value is reached.

Note: Default value is set based on Bosch MC’s response. Please
do set the value as mandatory based on your system
performance. Just to make sure no packets will be discarded

particularly in case of VR and Navi TTS.

Flag to record Audio Sink audio data.
Create/open file indicated by filename at playbackStartCallback.
Write audio data in dataAvailableCallback.

Create a WAV header, write the header to the recorded file and
close the file at playbackStopCallback.

audio-sink-record [optional, default=0]
enable

Flag to record audio data.

Destination of recorded audio file.

(e.g. “/tmp/MyMediaRecord”)

filename
Each file gets a numbering
(e.g. “/tmp/MyMediaRecord0.wav”)
363 Table 3 - Configuration for Audio Sink Endpoint

364 6.4.2 Audio Sink Adaptation Initialization

365 Figure 22 shows the initialization of Audio Sink Endpoint.

366 AditAudioSink class instance is created by MC application and sets configuration data for all necessary
367 configuration items (please refer to Table 3 - Configuration for Audio Sink Endpoint). Before creating
368 the instance of AditAudioSink, MC has to make sure to create an instance of CoreCallbackDealer class.

369 On user presses, the play button MD sends the medialnit() callback with MD compatible configuration
370 values. MC has to set received configuration values again. Once MC application owns the audio
371 resource then MC can call playbackStart(). Audio Endpoint will buffer the audio data, because MD will
372  start streaming the audio packets immediately after sending the medialnit() callback. MC can configure
373  the maximum size of the buffer through audio-sink-buffer-max-ms config item.
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sd Audio Sink Initialization /

[

| CoreCallbackDealgr

! AditAudioSink
new AilAudioSink(IAditAudioSinkCallbacks* inCaIIbacIﬁ_('ZoreCalIbackDeaIer*
_______________ inCallbackDealery ~ ~ ~— |~ " T T T T T T T T T T

g
loop set each configuration item / |

setConfigltem(std::string inKey, std::string inValue)

initialize()

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

medialnit(S_AUDIO_INIT_PARAMETER¥)

T

|

| _onPlaybackinit(unsigned intinSampleRate, unsigned int |-
ﬂ<_inChanne|Config, unsigned int inSampleFormat)

alt If MD responds with different configuration parameter/

setConfigltem(std::string inKey, std::string inValue)

initialize()

playbackStart()

Nay. AN B, [ A S

Legend X
C] Mother Company

[:] ADIT
[:] Baidu

Figure 22 - Audio Adaptation Initialization

6.4.3 AIL Audio Sink Processing

The Ail Audio Sink endpoint itself has no thread. AIL is responsible to process the incoming audio
data.

Figure 23 shows creation, execution and destruction of the AIL Worker thread.

The AIL Worker thread is created when medialnit is received from Baidu core and is only necessary
while audio playback is running.

Baidu core informs Audio Sink endpoint by dataAvailableCallback about incoming audio data from MD.
Audio Sink endpoint pushes the audio data to the internal queue to be processed. AIL Worker thread
calls continuously the processing callback and available audio data are pulled from queue. AIL writes
the provided audio data to ALSA.
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sd AIL Audio Sink Processing/
SPI CoreCallbackDeale Audio Sink ALSA Baidu
Endpoint Device
T T T I T
| | | | |
I I I i i *ini I
| onPlaybackinitunsigned int < Imedlalmt(SJ\UDIOJNIT7PARAMETEFZ |n|tParalm)
| _inSampleRate, unsigned int | |
Y%inChannelConfig, unsigned int™| | |
inSampleFormat) : :
playbackStart() - | |
o |
<<thread>> |
AIL Worker :
|
I
<-——-———————— FF-—-———- | |
______________ | |
=] | | |
B e L ——— 4= >
| U | : |
I I I
| | 1 dataAvailableCallback(audio data)
I I i | I
I I I
: : D ; queue(audio data) : :
] ] 1 I
| | alt pre-buffering/ | |
| | | |
| | [threshpld reachedl | |
| | startStream() > | |
| | |
I I <-——-————=---- ‘U I
| [ [ P~
| [ R R R e T ?-_-
| | [threshdld not reached] ! | [
| | e S
| | 1 |
| | . L L
| | | ! |
| | 1 1 1
I | loop audio sink streaming/ : I
| | T |
| | [ dataAvailableCallback(audio data)
| | - T T
| Legend | | |
: D MEher Compeny : ; queue(audio data) : :
! (] Aot [ O T roTTT T
| | i ! | T
| C] Platform | = processingQ = | |
| . | | |
| D Baidu | ; dequeue(audio data | [
I D AlL I I I
| | return(audio data) | |
| | i i | |
H H "rJ _ante(audlo data) |
| | | |
| | i + i i
i f q I I ] I I
alt stop audio sink streaming / | | | | |
3 + + - + + +
alt reason for stopping/ [ | mediaStop() | |
T I [ 1 [
[Rlayback stopped by MD] | | |
1A onPlaybackStop() ! ! !
% | ! |
| | |
playbackStop() - : : :
= I I
O N Lo e L. e e a oo -k
Playback stopped by MC applicatior]] : : :
teardown() | | |
L "
| |
stopStream() - | |
L
< —m— - —— ~U !
|
closeStream() - |
bl |
; joinQ) :
e - e |
e e — I |
I I
—————————————— = T | |
- |- T X—————= B e =
I - I | <
| | | | |
389 Figure 23 - Ail Audio Sink processing
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The AIL Worker thread is destroyed when the Baidu core sends a mediaStop/mediaPause.

MC application can configure whether Audio Sink endpoint should drain or drop the queued audio data
when Baidu core sends a mediaStop/mediaPause (see Table 3 - Configuration for Audio Sink Endpoint).

The remaining audio is dropped regardless of the audio type in case the destruction occurs due to an
ending session.

6.5 Audio Source Adaptation

Figure 24 shows the relationship between MC application and Audio Source endpoint. Audio Source
endpoint provides two types of interface: AditAudioSource and IAditAudioSourceCallbacks. Audio
Source and Audio Sink have similar structures. Audio Source handles the recorded PCM data to send
them to MD.

cmp Audio Source Overview /
SPI 3)
Legend

C] Mother Company
C] ADIT

~ ? (] saidu

. . |
Ad'tAUd'OSOUfTe éé | |AditAudioSourceCallbacks
«riow» O «flow»
AditAudioSource g] CoreCallbackDealer @ «delegate» Baidu Stack @
«use» callback

Figure 24 - Audio Source Overview

AditAudioSource class is provided by ADIT. This class defines the interface between MC application
and Audio Source endpoint. The purpose of AditAudioSource is to avoid interface changes in future, in
case Audio Source will be implemented using another technology than ALSA.

Figure 25 shows the structure of Audio Source endpoint.
AilAudioSource inherits AditAudioSource, AilAudioSource handles the audio data internally.

IAditAudioSourceCallbacks is an interface provided by ADIT. Its methods are used to inform MC
application on MicRecordWakeupStart, MicRecordEnd and MicRecordRecognitionStart or Error, so that
MC application can react accordingly.

onError is called when an error occurs in an underlying layer.
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class Audio Source Endpoint/
IAditAudioSourceCallbacks
SPI
+ ~IAditAudioSourceCallbacks()
————————— >+ onMicRecordwakeupStart()
+ onMicRecordEnd()
+ onMicRecordRecognitionStart()
T << + onError(bdclErrorCodes)
| N o
| ~.
| SO /,\
! e I
«use» «instantiate» |
| ~N
| RN «flow»
V > !
N
AditAudioSource AilAudioSource
+ AditAudioSource(IAditAudioSourceCallbacks*, CoreCallbackDealer*) + AilAudioSource(IAditAudioSourceCallbacks*, CoreCallbackDealer*)
+ ~AditAudioSource() + ~AilAudioSource()
+ setConfigltem(std::string, std::string) Q———- + setConfigltem(std::string, std::string)
+ initialize(): boolean + initialize()
+ teardown() + teardown()
+ captureStart(): boolean + captureStart()
+ captureStop(): boolean + captureStop()
T
|
|
|
«wuse»
\1/ Legend
Baidu Stack D Mother Company
D ADIT
D Baidu
413
414 Figure 25 - bdcl Source Adaptation

415 6.5.1 Audio Source Configuration

416 Table 4 shows configuration parameters for Audio Source endpoint. All parameters have to be
417  configured using setConfigltem method.

Key name Description

Multikey configuring:

Device: Name of Alsa device [mandatory]
audio-capture-device periodMs: Duration of one period [optional, default=8]
inittoutms: Initial time out for AIL to start processing

callback [optional, default=500ms]

ex: device=microphone periodMs=8 inittoutms=2000

[mandatory]
audio-source-stream-type Stream type:

AUDIO_CAPTURE_VR_TTS

[optional, default=16000]
audio-source-sampling-rate
Sampling rate:
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16000

According to Baidu Spec: VR CAPTURE has 16kHz.

[optional, default=16]
audio-source-bits-per-sample Number of bits per sample.

According to Baidu Spec: VR CAPTURE has 16 bits per sample.

[optional, default=1]
Number of channels:
audio-source-channels
1

According to Baidu Spec: VR CAPTURE has mono channel.

[optional, default=0]

Flag to manually disable real-time priority in audio threads.
disable-real-time-priority-audio
0: enable

1: disable

[optional, default=61]
audio-threads-real-time-priority
Real-time thread priority.

Table 4 - Audio Source Configuration

6.5.2 Audio Source Adaptation Initialization

Figure 26 shows the initialization of Audio Sink Endpoint.
AditAudioSource class instance is created by MC application and sets configuration data for all
necessary configuration items (please refer to Table 4 - Audio Source Configuration). Before creating
the instance of AditAudioSource, MC has to make sure to create an instance of CoreCallbackDealer
class.
MD will notify in two ways to record the voice.
1. Voice Wakeup Interactive: In which user will provide the instruction through voice to start the
recordings. This feature is not available in default; MC application has to enable this through
MSG_CMD_MD_FEATURE_CONFIG_RESPONSE message.

2. Voice Recognition Interactive: In which recording will start once user presses the VR Icon on
the screen.

Application has to call captureStart() to send the captured audio packets to Baidu core.
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sd Audio Source Initialization /

SP| Baidu Core

CoreCallbackDeal¢r
e
T AditAudioSource
— — — — new AditAudioSource(IAditAudioSourceCallbacks*- — =
inCallbacks, CoreCallbackDealer* inCaIIbackDeaIer)

oop set each configuration item/ i :
|
setConfigltem(std::string inKey, std::string inValue) !
[ >0
1

1

initialize0!
initial |ze0I
T
|

-

L
alt / |
|
[Voice Wakeup Interactive] | ) I
| < cmdMicRecordWakeupStart()
| onMicRecordWakeupStart() !
O< |
] |
ot s AR M ERRREREEEERER BELES
[Yoice Rcognition Interactive] | - cmdMicRecordRecogStart() |
! onMicRecordRecognitionStart N (@]
~ ¢ 9 0 : |
| |
A |
1 +
| |
captureStarti | :
|
1
sendVRRecordData(u8* data, u32 size, u32
Legend timeStamp)
T T I
' C] Mother Company : | '
C] ADIT X X

(] Baidu

Figure 26 - Audio Source Adaptation Initialization

6.5.3 Audio Source Processing

The Ail Audio Source endpoint itself has no thread. AlL is responsible to process the audio data.
Figure 27 shows creation, execution and destruction of the AIL Worker thread.

The AIL Worker thread is created when a Mic Record request is received from Baidu core and is only
necessary when audio capturing occurs.

When the AIL Worker thread is running, it captures the audio data from the audio library and exchange
the audio data using processing callback functionality to AIL Audio Source endpoint continuously. AlL
Audio Source endpoint copy the received audio data and forwards them to Baidu core.

The AIL Worker thread is destroyed when capturing is done and a Mic End request occurs or when the
session is ending.
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sd AIL Audio source processing /

SPI CoreCallbackDealgr Audio Source ALSA Device Baidu Core
Endpoint

] ] ]
+ + |
alt Methods of invoking the voice recording/ | | |
T T | | |
[Yocie Wakeup Interactive] | | | |
| [ | cmdMicRecordWakeupStart() | |
| . r‘ « T T (@]
| ONMicRecordWakeupStart() | | T
Bl
R I Do [
| | | |
[Yoice Recognition Interactive] | | . | |
| - | cmdMicRecordRecogStart() | n
| _onMicRecordRecognitionStart() hl | |
| I I
| |
T T
| |
captureStart() > [ . :
| _openStream(_| AIL Worker |
=] |
|
startStream() I |
|
|
<--------- |
e ———————— — — — — Fr———————— = |
| |
| | l
—————————————— i et S i ittt
— | captured (audio data
| aQ ( )
[_!] Rroceﬁ'ng(audio data)

alt 1 kb packets /

[1kb pf captured audio data buffgred]
Legend

D Mother Company

D ADIT

D ADIT Platform

D Baidu Core

L
|
|
|
|
|
|
|
|
send(audio data) |
U 1 A ) L
|
|
|
|
|
1

[1Ko pf captured audio data no{ yet buffered]

; buffer till it reaches 1kb()

S ¢

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
[Cﬁph”e StoPlonMicRecordEnd() [‘1 <
<

D AlIL -53 7 <
A—— - —————— — 4 e ——————
! I 7?
__________ >d] | |
U | [
I ! | |
alt stop audio source capturing / : : : :
| | | | |
1 N 1 1
It for stoppi 1
il asony oniies / : cmdMicRecordEnd() : ll
1 [ 1
| ! ! I
captureStop() - ' : :
G | |
N [Tttt | [ | T
[segsipn ending by MC application] | | |
teardown | | |
|
. I
! |
| |
stopStream() | |
|
e ———————— — |
closeStream() 1 :
|
. |
t:::]wmo |
S — jj '
|
T T T | I T
| | | | |
| | | X | |
1 1 1 1 1
| | | | |
445
446 Figure 27 - Audio Source Processing
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6.6 Input Source Adaptation

Figure 28 shows the relationship between MC application and Input Source endpoint. Input Source
endpoint provides two interfaces: AditinputSource and IAditinputSourceCallbacks.

cmp Input Source Overview /

SPI @
m .
AditinputSource IAditinputSourceCallbacks
«delegate» % U «delegate»
«delegate»
AditinputSource @ CoreCallbackDealer @ ~ | Baidu Stack @
_______ U~ J
«use» callback

Figure 28 - Input Source Adaptation

The architecture and interaction with other classes is similar to other endpoints such as Video Sink or
Audio Source.

AditInputSource class is provided by ADIT. The purpose of AditinputSource is to avoid interface changes
in future, in case Input Source will be implemented using another technology than Wayland.

IAditinputSourceCallbacks is an interface provided by ADIT. Its methods are used to inform MC
application, so that MC application can react accordingly.

6.6.1 USPI Input Source

The Input Source endpoint was extended by using the USPI Touch Backend library. USPI Touch
Backend library simplifies the use of underlying platform components like Wayland. The interface of the
USPI Touch Backend library is unified and independent from the underlying platform.

Figure 29 shows the structure of the USPI Input Source endpoint. The purpose, functionality and the
interface to MC application is similar to the Wayland Input Source endpoint.

USPI Input Source uses shared wi-display. In this case, the wl-display is being shared by Video Sink
endpoint and Input Source endpoint. The wl-display is being owned (created and destroyed) in context
of the Video Sink endpoint and is used by Input Source endpoint.

The Touch callbacks are registered with the wi-display. The handler will invoke the respective callback
when a specific touch input is given by the end user.
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class Input Source endpoint/

SPI IAditinputSourceCallbacks

<t---———-———__ | + ~IAditinputSourceCallbacks()
+ onError(bdclErrorCodes)

/

~
I T~ N
«u:lae» «instantiatey !
SO «use»
Vv o '
< |
AditinputSource USPIlInputSource
+ AditinputSource(IAditinputSourceCallbacks*, CoreCallbackDealer*) + UspilnputSource(IAditinputSourceCallbacks*, CoreCallbackDealer*)
+ ~AditlnputSource() Q T T 771+ ~UspilnputSource()
+ setConfigltem(std::string, std::string) + setConfigltem(std::string, std::string)
+ initialize() + initialize()
+ teardown() + teardown()
T
|
|
«u\lsf» Legend
D Mother Company
Baidu D ADIT
D Baidu

Figure 29 - USPI Input Source Endpoint

6.6.2 Input Source Initialization

Figure 30 shows the initialization of USPI Input Source endpoint.

MC application creates an object of class AditinputSource and setting configuration is not required in
case of USPI, as we do not need any scaling by USPI touch for the touch points therefore we set 1 for
the display size. This means that the touch points are divided by "1" and we get the touch points in
display coordinates. After AditinputSource is initialized, MC application sets resolution of touch area to
1. Input Source Endpoint receives onTouch callback with touch event informations.

sd Input Source Initialization/
SPI Baidu Core
T
: CoreCallbackDealef :
—— === — = = 1
|
AditinputSource |
|_ new UspilnputSource(IAditinputSourceCallbacks* inCallbacks,~ |
CoreCallbackDealer* inC'T\IIbackDealer) :
| |
initialize( : :
initialize
| DI :
|
! | opt user touches screen I
: Legend : / :
: C] Mother Company | touch event :
: C] ADIT : ctrITouchAction(actionl
| C] Baidu : .
| | | |
1 | X 1
Figure 30 - Input Source Initialization
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6.6.3 Input Source Touch Input Thread

Figure 31 shows creation, destruction, and touch handling of USPI Input Source.

USPI Input Source uses the shared wi-display. Video and touch work on the same surface. The surface
is created when video streaming starts and Video Sink endpoint shares the wl-display to USPI Touch
Backend. USPI Input Source itself has no thread. The Input thread is created by USPI Wayland Touch
when Video Sink endpoint shares the wi-display. USPI Touch Backend notifies USPI Input Source about
touch and USPI Input Source reports the touch event to Baidu Core.

sd Touch Input Thread/

SPI Input Source Baidu Core
Endpoint
I
|
| Initiali |
nitialize( L Wayland Facade
_ create(_ _ _ _.

configure()

Initialize(callbacks)

opt user touches screen/

touch event

onTouch()

ctriTouchAction(touchEvent)

teardown()

>

deinitialize()

Legend

|

|

|

|

destroy() C] Mother Company :
|

|

1

C] ADIT
D USPI
D Baidu

x-d-&--ta

Figure 31 - Touch Input Thread
6.7 Debugging

6.7.1 DLT

BDCL uses DLT as main logging mechanism. MC application is responsible to create and register a
DLT Application ID. MC application is responsible for declaring and registering APP with DLT.

BDCL declare and register the DLT Context.
void bdclRegisterCtxtWithDLT(void)
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500 Description:
501 The API registers the DLT context of following packages

502 e bdcl_transport
503 e bdcl_init

504 e hdcl _core

505 e bdcl _audio
506 e bdcl_gst

507 e bdcl_input
508

509 void bdclDeRegisterCixtWithDLT(void)

510 Description:

511 The API deregisters the DLT context of above packages.
512

513 6.7.2 DLT Context

Name Log Level Description

BCRE Fatal to Debug Trace messages from the Baidu Core.

Fatal to Verbose BDCL Transport
BTRA Trace messages from AOAP Transport during an wired
BDCL session over USB

Fatal to Verbose ADIT Wrapper to the Baidu Core

BINT . .
This also logs the messages from Baidu core.

Fatal to Verbose BDCL Audio endpoint

Trace messages of package adit-bdcl-audio which includes
the AudioSink endpoint and AudioSource endpoint. Log
messages including the logging of the communication to the
audio architecture (e.g. ALSA) if high log level (debug,
verbose) was enabled.

BAUD

Fatal to Verbose BDCL Video endpoint
BVID Trace messages of package adit-bdcl-video which includes
the GStreamer specific video implementation.

Fatal to Verbose BDCL Input endpoint
BINP Trace messages of package adit-bdcl-input and provides
information about touch events.

514 Table 5 - DLT Context Description

515
516
517
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6.8 Channel ID

It is a unique Head Unit identification code to authenticate the Head Unit by Baidu app in the MD. A valid
Channel ID is required to establish the successfully Baidu Session. Head Unit has to send a valid
Channel ID in the beginning of the session through MSG_CMD_STATISTIC _INFO message. These
Channel ID’s are project specific and distributed by Baidu and features of Baidu CarLife are customized
based on the Channel ID.

MC has to set this value through setCarlifeStatisticinfo API. For further details, please refer Interfaces
for BDCL Platform

6.9 Deviationin the BDCL app behavior against Baidu specification

Some of the features of Baidu app behaves differently against mentioned in the specification by Baidu
and it behaves differently for different types of devices (Android and iOS). Since Baidu confirmed that
these kind of behavior will not be changed ADIT has provided workaround to deal with these kind of use
cases. Some of the examples given below.

6.9.1 Use case: pause and play Media Audio

Baidu app behaves differently for the use case of Media Audio pause and play for different devices is
explained through below sequence diagram.

6.9.1.1 iOS Device:

sd Deviation of Audio sequence during pause and play for iOS device /

% MC Application AlLAudioSink AlLAudioSinkimpl
MD

|
|
|
MSG_MEDIA_PAUSE() |

|
! |
! |
! |
! |
User Pause the Media C] :
: playbackStop(false) :
! |
|
| play out the buffer and closeStream() g :
! g ®)
| MSG_MEDIA_INIT ! I I
Play the Media ! = = 0 1 : :
| |
initialize() I ]
|
|
ittty I
T !
playbackStart() | |
Legend :
D Mother Company openStream() - !
L
D ADIT v U by
MSG_MEDIA_RESUME_PLAY : : :
playbackStart() | |
|
|
discard the message if stream is already opened(). |
L
U U U ¢
|
|

Figure 32 - iOS device behavior for pause and play Media Audio
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538 6.9.1.2 Android Device:

sd Deviation of Audio sequence during pause and play for android device/
% MC Application AlLAudioSink AlLAudioSinkimpl
MD

| T T T

| | | |

! MSG_MEDIA_PAUSE() ! : :

User Pauses the Media () | |

| playbackStop(false) L |

! |

| |

| play out the buffer and closeStream() gl

! -0

! T T ]

| MSG_MEDIA_RESUME_PLAY() | | |

i | |

Play the Media playbackStart( | |

I

|

openStream with previous configuration parameters(, |

L

- - LlJ

! | | |

Legend : : : :

D Mother Company : : : :

C] ADIT ! I I |

| | | |

I I I I

540
541 Figure 33 - Android device behavior for pause and play Media Audio

542 6.9.2 Use case: Media Audio track change

543 Baidu app behaves differently for the use case of Media Audio track change for different devices is
544  explained through below sequence diagram.

545 6.9.2.1 i0OS Device:

546
sd Deviation of Audio sequence during track change for iOS device /
% MC Application AILAudioSink AILAudioSinkimpl
MD
|
: | | |
| | |
User changes the track I MSG_MEDIA_INITO L : :
initialize() ' :
|
<--—-—-—-—-—-—-—-—- tD I
|
playbackStart() ! :
Legend I
|
D Mother Company openStream()
(] Ao 7 7 , >d,j
I | | |
! | | |
547
548 Figure 34 - iOS device behavior for Media Audio track change
549
550
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551 6.9.2.2 Android Device:
552
sd Deviation of Audio sequence during track change for android device/
% MC Application AlLAudioSink AlLAudioSinkimpl
MD
| T T I
: | | |
| MSG_MEDIA_PAUSE : : :
0 1 1
User changes the track playbackStop(false) : :
|
play out the buffer and closeStream() > :
it - L|J
MSG_MEDIA_STOP() ! : :
playbackStop(true) | |
Legend ’ :
D Mother Company Flushes the buffer if buffer is not empty(Q :
C] ADIT U U =
MSG_MEDIA_INIT() : : :
initialize() : :
|
I ——mmmmmm——— - |
playbackStart() T :
:
opeStream() > |
U U U ¢
| | | |
| | | [
553
554 Figure 35 - Android device behavior for Media Audio track change
555
556 6.9.3 Audio Sample rate of 48 kHz for iOS device.
557  Default sample rate for media audio is 44.1 kHz but it's mentioned in the Baidu Specification that we
558 can configure the Baidu app to stream media audio at 48 kHz.
559 This works as expected for Android device but its observed that iOS device will stream media audio
560  data at 44.1 kHz in spite of configuring the MD to stream at 48 kHz.
561 It's also confirmed by Baidu that iOS device continue to behave in the same manner.
562
563
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