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1 Executive Summary 60 

This document explains the interfaces and internal design of the components for BDCL (BaiDu CarLife). 61 

The design is based on the Baidu CarLife Integration Specification V1.2.9 [Baidu Spec]. It contains all 62 

interface descriptions required to implement custom adapters. 63 

As the integration of the Baidu code into the ADIT platform progresses, this document will be 64 

continuously updated. 65 

2 Indices and Tables 66 

2.1 Change History 67 

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 161026_RV003_BDCL_Draft_Specification review findings are 
fixed. 

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

B01 9-Jan-2017 M. Methner Removed reference to EA model 

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

B03 23-Jan-2017 P.Govindaraju Review findings has fixed 

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

C01 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. 

C03 15-Feb-2017 P.Govindaraju
, M. Methner 

Updated video and init sequence diagram 

C04 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. 

C07 10-Apr-2017 M. Methner Updated AilAudioSink chapter 

C08 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 

C11 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 69 

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 

AIL 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 71 

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, 
D. Girnus 

ADIT implementation of the Android Open Accessory Protocol AOAP-001-DS 

[EA Model] P. Govindaraju BDCL UML Model Baidu-01-DS-
A10_baidu_UML_
Model 

[Baidu Spec] Baidu Baidu CarLife Baidu CarLife 
Integration 
Specificationv1.2.
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3 Introduction 111 

3.1 Use Cases 112 

BDCL allows the user to connect an Android/Apple device to the Head Unit and use the functions of the 113 

Baidu CarLife App running in the connected mobile device through the head unit’s peripherals. 114 

 115 

Figure 1 – BDCL Use Case Overview 116 

In Figure 1 three top-level use cases within the Head Unit are considered. External actors are the User 117 

and the Android/Apple Mobile Device. When a Mobile Device is connected to the Head Unit the User 118 

can use native HMI features and BDCL features. The Mobile Device also triggers some of the BDCL 119 

uses – e.g. an incoming phone call. 120 

uc Use Model

Head Unit

User

Use Nativ e HMI

Use Baidu Android

Use Baidu Apple

iOS Mobiile Dev ice

Android Moblie Dev ice
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A breakdown of the use BDCL use case in Figure 2 shows roughly which kind of applications are 121 

available and interact with the system. 122 

 123 

Figure 2 – BDCL Use Case Breakdown 124 

use turn-by-turn navigation: BDCL includes a turn-by-turn navigation application.  125 

listen to music: BDCL includes music playback which can be controlled through BDCL 126 

display. 127 

Voice Recognition: Voice data from mic record in Head Unit to MD can be sent from BDCL. 128 

Phone call: We can make / receive phone call through HFP. Phone call audio 129 

packets will not be streamed through CarLife Stack. 130 

Use App:  Apps can be used through CarLife. 131 

 132 
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4 Concept 133 

4.1 Architectural Overview 134 

 135 

Figure 3 – Architecture Overview 136 

  137 

SPI services of MC rely on BDCL component for Transport, Audio, Video and Touch Input. Other 138 

services such as Button Input, Bluetooth Telephony are to be developed by the MC themselves. 139 

 140 

cmp Component Ov erv iew

Head unit

SPI
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Baidu Core

Audio Video Touch Input

Transport Authentication

AOAP ov er USB EA Nativ e Transport ov er 

USB
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Android Dev ice iOS Dev ice
Mother Company

ADIT Platform

Baidu

Mobile Device

Legend

«flow»

«flow» «flow»

«flow»

«flow»«flow»

«flow»

«flow»
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4.2 Logical Overview 141 

 142 

Figure 4 – Logical Overview 143 

The Figure 4 gives an overview of the involved logical elements in the Head Unit for BDCL. The ADIT 144 

BDCL Component library represents the components on the ADIT platform for this feature. It will be 145 

accessible via platform-independent adapter interfaces for audio/video, input events and control 146 

notifications and methods. A Mother Company component (which is termed as MC application in Figure 147 

4 – Logical Overview) in combination with a media framework (e.g. GStreamer) is imagined to handle 148 

those interfaces. The ADIT Wrapper Component will use Baidu Core which basically maintain the 149 

communication session with connected mobile device. The Baidu Core communicates with Mobile 150 

device with two different protocols depending on connected MD. In case of Android device Baidu Core 151 

communicates with AOAP session whereas for iOS device the communication happens through EA 152 

Native Transport.  153 

cmp Component Internal Modeul

SPI

Baidu CoreADIT Wrapper

AOAP iAP2

Mobile Dev ice (Android and iOS)

Video Endpoint Audio Endpoint Touch Endpoint

Mother Company

ADIT BDCL component

Baidu

ADIT Platform component

Mobile Device

Legend

Gstreamer / 

USPI Video

AIL USPI
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4.3 Component View 154 

BDCL library contains two parts Baidu Core provided by Baidu itself, which mainly maintains the Baidu 155 

Session, which depends on the Google Protobuf to serialize the Baidu messages. Also MC application 156 

can directly access the Baidu API’s. The second part to be implemented is ADIT Baidu Endpoints, which 157 

connects the Core with platform-specific components. The interfaces in Figure 5 – Audio/Video, Input 158 

and Control are designed as plug-able adapters so that it is possible to replace parts of the 159 

implementation depending on the platform.  160 

 161 

Figure 5 - BDCL Library Component 162 

4.4 Physical Connection of MD 163 

This chapter explains the sequence of operations after connecting the MD to HU and before starting the 164 

CarLife session. 165 

4.4.1 Physical Connection of Android Device. 166 

Figure 6 how Android device is detected and switched to AOAP mode using the FeatureDiscovery 167 

component. BDCL can be started after the MD was switched to AOAP mode. This can be done by 168 

sending some vendor specific commands like #51 to get AOA Version, #52 to get identify info and #53 169 

to switch the device to AOAP mode for Baidu CarLife. 170 

Requirement to start Baidu CarLife is that MC application has to provide Accessory ID and Device ID to 171 

aditCoreSurrogate once it successfully receives the switchedCb(). Accessory ID and Device ID will be 172 

provided by libaoap once the MD changes its role to accessory mode. 173 

composite structure External View Model

ProtoBuf

Use Model::BDCL

Audio Touch Video MC

ProtoBuf
MC

Adit Baidu

(from Use Model)

Baidu Core

(from Use Model)

Code Provided by 

Baidu
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MC may use some other device detection technology in place of FeatureDiscovery to detect the 174 

connection and disconnection of the device. It is advisable from ADIT to use FeatureDiscovery. 175 

 176 

Figure 6 - Physical connection of Android device 177 

 178 

4.4.2 Physical Connection of iOS Device 179 

Figure 7 how iOS device is detected and switched to host mode using the FeatureDiscovery and iAP2 180 

component. To launch BDCL in iOS device HU must be in gadget mode and Apple device should be in 181 

host mode. MC application has to start iAP2 session and configure to start EA Native Transport. 182 

Requirement to start Baidu CarLife is that MC application has to provide WriteFD and ReadFD to 183 

aditCoreSurrogate once EA session started successfully.  184 

 185 
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 186 

Figure 7 - Physical connection of iOS device 187 

4.4.3 Physical Disconnection of Android Device 188 

Figure 8 shows the physical disconnection of Android device and termination of BDCL session using 189 

FeatureDiscovery. 190 

sd Switch HU to Dev ice()

Mobile Device

FeatureDiscoveryMCBDCL

iAP2 session

Mother Company

ADIT Component under development

ADIT platform component

MD

Legend
iAP2RequestAppLaunch()

start iAP2 session and configure for EAP session()

Switch iOS device to host mode()

Connect iOS Device()

iAP2StartEANativeTransportCB()

onAppleDeviceLost()

Switch HU to Device()
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  191 

 192 

Figure 8 - Physicl disconnection of Android device 193 

4.4.4 Physical Disconnection of iOS Device. 194 

Figure 9 shows the physical disconnection of iOS Device. Since HU will be in gadget mode 195 

FeatureDiscovery will not receive any notification about the iOS device disconnection. MC application 196 

will get the iOS device disconnection notification through iAP2 session.  197 
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Legend
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 198 

Figure 9 - Physically disconnection of iOS device 199 

 200 
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5 Design 201 

5.1 Transport Handling 202 

  203 

Figure 10 – Transport Handling Class Model Overview 204 

Figure 10 gives the insight of modification done on Baidu Core. The Code originally given by the Baidu 205 

was creating 6 TCP/IP sockets which in turn was communicating with either AOAP/EA Native Transport. 206 

But that has been modified as shown in the above figure by bypassing the TCP/IP sockets. Now the 207 

instance of either AOAP or EA Native Transport is created based on the MD connected to communicate 208 

directly with underlying transport protocol (AOAP or EA Native Transport). createProtocolConnector 209 

creates the instance the either aoapSocket or eapSocket class depends on the attributes passed to this 210 

function, with the help of CProtocolFactory class.  211 

Both aoapSocket and eapSocket class inherits common interface class IProtocolSocketConnector. 212 

CConnectManager will create an instance of IProtocolSocketConnector to send and receive the packets. 213 

class Protocol Socket Class Model

class v iew::CConnectManager

- pInstance: CConnectManager*

- aProtocolHandler: IProtocolSocketConnector*

+ ~CConnectManager()

+ getInstance(): CConnectManager*

+ startBdclServerAsRoot(): bool

+ execGetDeviceCmd(): bool

+ execSocketForward(): bool

+ execGetPropCmd(): bool

+ execStartCarlife(): bool

+ execKillBdsc(): bool

+ execStartBdsc(): bool

+ readCmdData(u8*, u32): bool

+ writeCmdData(u8*, u32): bool

+ readVideoData(u8*, u32): bool

+ readMediaData(u8*, u32): bool

+ readTTSData(u8*, u32): bool

+ readVRData(u8*, u32): bool

+ writeVRData(u8*, u32): bool

+ writeCtrlData(u8*, u32): bool

- CConnectManager()

+ createProtocolConnector(struct): bool

class v iew::CProtocolFactory

# protocolInstance

- CProtocolFactory()

- ~CProtocolFactory()

+ getInstance(): T *

+ destroyInstance(): void

CAoapSocket::aoapSocket

- gAccId: int

- gDevId: int

+ connect(): bool

+ send(u8*, u32, int)

+ getData(u32, u8, u8*)

+ wakeupThreads(): void

«interface»

IProtocolSocketConnector:

:IProtocolSocketConnector

+ connect(): bool

+ send(u8*, u32, int)

+ getData(u32, u8, u8*)

+ wakeupThreads(): void

CEapSocket::eapSocket

- mWriteFd: int

- mReadFd: int

+ connect(): bool

+ send(u8*, u32, int)

+ getData(u32, u8, u8*)

+ wakeupThreads(): void
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6 Interfaces for BDCL Platform 214 

6.1 Adapter Interfaces Overview 215 

This chapter explains the application interfaces with platform components and also with Baidu core as 216 

shown in Figure 11. 217 

 218 

 219 

Figure 11 – Baidu Platform Adaptation 220 

6.2 Adit Wrapper Adaptation 221 

Figure 12 shows the relationship between MC application and ADIT wrapper. 222 

ADIT wrapper component is a layer between the Baidu core and the MC application which initializes the 223 

CarLife library, which is responsible for creating the transport component depends on type of phone 224 

connected. Also ADIT wrapper component communicates the first handshaking message to MD 225 

(protocoMatchStatus) and provides the authentication information of the HU through CarlifeStatisticInfo 226 

message and also provides a proxy mechanism to connect the callbacks from the Baidu core to the 227 

platform adaptations. This way the platform adaptions are decoupled from the Baidu stack and can be 228 

easily exchanged.  229 
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 230 

 231 

Figure 12 - ADIT Wrapper Overview 232 

Application has to create the instance of CoreCallbackDealer and AditCoreSurrogate. 233 

CoreCallbackDealer class handles all the static callback from the Baidu core whereas 234 

AditCoreSurrogate takes care of initializing the Baidu library. 235 

AditCoreSurrogate::Initialize is overloaded by function parameter. Based on the phone type, MC 236 

application has to call the respective AditCoreSurrogate::Initialize function. In case of Android phone, 237 

AditCoreSurrogate::Initialize (int aoapAccessoryId, int aoapDeviceId) must be called. When as iOS 238 

device connected, AditCoreSurrogate::initialize(const char* wFile, const char* rFile) should be called. 239 

Calling AditCoreSurrogate::initialize blocks until initialzation finished or MC application aborts the 240 

initialization using AditCoreSurrogate::abortInitialization().  241 

IAditBaiduCoreCallbacks is an interface provided by ADIT. The methods are used to inform MC 242 

application on protocol version match, authentication response, error so that MC application can react 243 

accordingly. onError is called when an error occurs in an underlying layer. 244 

 245 

6.2.1 Baidu CarLife Initialization. 246 

This chapter explains about Initialization and termination of Baidu CarLife session for Android and iOS 247 

device. 248 

class AditCoreSurrogate

AditCoreSurrogate

+ AditCoreSurrogate(IAditBaiduCoreCallbacks*, CoreCallbackDealer*)

+ initialize(char*, char*): bdclInitStatus

+ initialize(int, int): bdclInitStatus

+ abortInitialization()

+ teardown()

+ setProtocolStatusTimeout(uint16_t)

+ setCarLifeStaticsInfo(S_STATISTICS_INFO*)

IAditBaiduCoreCallbacks

+ onProtocolVersionMatchStatus()

+ onAuthenticationResponse()

+ onError()

SPI

CCarLifeLib

- pInstance: CCarLifeLib*

- CCarLifeLib()

- ~CCarLifeLib()

+ getInstance(): CCarLifeLib*

Mother Company
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Legend
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Table 1 shows the messages and callbacks from Baidu core that are registered by the ADIT. MC has to 249 

register for remaining callbacks from Baidu core other than mentioned in the above table. Please refer 250 

Baidu CarLife Integration Specification for remaining callbacks. 251 

Message Type Callback from Stack 

cmdRegisterProtocolVersionMatchStatus 

 

MSG_CMD_PROTOCOL_VERSION_MATCH 

_STATUS 

cmdRegisterMdAuthenResponse MSG_CMD_MD_AUTHEN_RESPONSE 

cmdRegisterVideoEncoderInitDone 

 

MSG_CMD_VIDEO_ENCODER_INIT_DONE 

cmdRegisterConnectException MSG_CMD_CONNECT_EXCEPTION 

videoRegisterDataReceive 

 

MSG_VIDEO_DATA 

mediaRegisterInit 

 

MSG_MEDIA_ INIT 

mediaRegisterNormalData 

 

MSG_MEDIA_ DATA 

mediaRegisterStop 

 

MSG_MEDIA_ STOP 

mediaRegisterPause 

 

MSG_MEDIA_ PAUSE 

mediaRegisterResume 

 

MSG_MEDIA_ RESUME_PLAY 

ttsRegisterInit 

 

MSG_NAVI_TTS_INIT 

ttsRegisterNormalData 

 

MSG_NAVI_TT S_DATA 

vrRegisterNormalData 

 

MSG_VR_AUDIO_DATA 

vrRegisterStop 

 

MSG_VR_AUDIO_STOP 

vrRegisterInit MSG_VR_AUDIO_INIT 

vrRegisterInterrupt MSG_VR_INTERRUPT 
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cmdRegisterMicRecordWakeupStart MSG_CMD_MIC_RECORD_WAKEU 

P_START 

cmdRegisterMicRecordEnd MSG_CMD_MIC_RECORD_END 

cmdRegisterMicRecordRecogStart MSG_CMD_MIC_RECO RD_RECOG 

_START 

Table 1 - Messages consumed by ADIT 252 

6.2.1.1 Baidu CarLife Session Initialization for Android Device. 253 

Figure 13 shows the sequence diagram for initializing the CarLife session for Android device.  HU uses 254 

AOAP communication to send and receive the messages to MD.  AOAP receiver thread reads the data 255 

from MD and writes to respective ring buffer based on the channel ID. 256 

Baidu core has 5 ring buffer to buffer the data for each channel (cmd, video, media, VR, Navi TTS) and 257 

also contains 5 receiver threads for each channel which reads the data from each ring buffers and 258 

provides it to protobuf. 259 

 260 

 261 

Figure 13 - Baidu CarLife session initialization for Android Device 262 
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6.2.1.2 Baidu CarLife session Initialization for iOS Device. 263 

Figure 14 shows the sequence diagram for initializing the CarLife session for iOS device.  HU uses EA 264 

Native Transport to send and receive the messages to MD.  EA Native Transport receiver thread reads 265 

the data from MD and writes to respective ring buffer based on the channel ID. 266 

Baidu core has 5 ring buffer to buffer the data for each channel (cmd, video, media, VR, Navi TTS) and 267 

also contains 5 receiver threads for each channel which reads the data from each ring buffers and 268 

provides it to protobuf. 269 

 270 

 271 

Figure 14 - Baidu CarLife session initialization for iOS device 272 

 273 

 274 

6.2.1.3 Baidu CarLife session termination for Android Device. 275 

Figure 15 shows the termination of Baidu CarLife session for Android device. On device disconnection 276 

application has to call teardown() which gracefully closes all the 5 receiver thread and closes the AOAP 277 

transport session. And de initializes the Carlifelib. 278 
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 279 

Figure 15 - Baidu CarLife session termination for Android Device 280 

 281 

6.2.1.4 Baidu CarLife session termination for iOS Device. 282 

Figure 16 shows the termination of Baidu CarLife session for iOS device. On device disconnection MC 283 

application has to call teardown() which gracefully closes all the 5 receiver thread and closes the EA 284 

Native Transport session and de initializes the Carlifelib. 285 
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 287 

Figure 16 - Baidu CarLife session termination for iOS device 288 

6.3 Video Sink Adaptation 289 

The Video Adaptation handles the video frames received from the mobile device to project them in the 290 

display and provides two types of interface: AditVideoSink and IAditVideoAdaptation Callbacks. 291 

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

 293 

Figure 17 - Video Sink Overview 294 
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AditVideoSink class is provided by ADIT and defines the interface between MC application and Video 296 

Sink Endpoint. The purpose of AditVideoSink is to avoid interface changes in future, in case Video Sink 297 

will be implemented using another technology than GStreamer. BaiduCoreCallbackDealer acts as 298 

delegator, which passess received video packets to AditVideoSink. 299 

Figure 18 shows the structure of Video Sink endpoint. 300 

GstreamerVideoSink inherits AditVideoSink, GstreamerVideoSink handles video data internally. 301 

IAditVideoSinkCallbacks is an interface provided by ADIT. Its methods are used to inform MC application 302 

on first frame rendered, connection exception, error or video encoder init done, so that MC application 303 

can react accordingly. onError is called when an error occurs in an underlying layer. 304 

 305 

Figure 18 - Adit Video Adaptation 306 

6.3.1 Video Sink Configuration 307 

Table 2 shows configuration parameters for Video Sink endpoint. All parameters have to be configured 308 

using setConfigItem method of AditVideoSink class. 309 

 310 

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. 

class Video Sink Endpoint

SPI

AditVideoSink

+ AditVideoSink(IAditVideoSinkCallbacks*, CoreCallbackDealer*)

+ initialize(): boolean

+ setConfigItem(std::string, std::string)

+ playbackStart()

+ playbackPause()

+ teardown()

+ configureStream()
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+ onFirstFrameRendered()
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+ playbackPause()
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+ configureStream()

Baidu Core
Mother Company

ADIT

Baidu

Legend

«use»

«instantiate»

«flow»
«use»



BDCL - Component Specification 

 Confidential 
Document Classification 

BDCL-001 
Document ID 

K. Gerhards 
Document Owner 

 

BDCL-001-DS-C11_BDCL_component_specification.docx 
Filename with Revision  

07-Dec-2018 
Last Update 

25 / 44 
Page 

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

 

(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 “) 

video-width 
[optional, default=800] 

Number of pixels in the x axis for a logical UI resolution  

video-height 
[optional, default=480] 

Number of pixels in the x axis for a logical UI resolution 

video-fps 
[optional, default=30] 

Frame rate of video 

gstreamer-videosink-

record 
This feature still not available. 

Table 2 - Configuration for Video Sink Endpoint 311 

 312 

6.3.2 Video Adaptation Initialization 313 

Figure 19 shows the initialization of Video Sink Endpoint. 314 

AditVideoSink class instance is created by MC application and sets configuration data for all necessary 315 

configuration items (please refer to Table 2 - Configuration for Video Sink Endpoint). Before creating 316 

the instance of AditVideoSink, MC has to make sure to create an instance of CoreCallbackDealer class. 317 

On calling configureStream() MD initializes its video encoder and reply back with negotiated display 318 

resolution and framerate. MC has to set received configuration values again. Once MC application owns 319 

the screen resource then MC can call playbackStart().  By this time MC application needs to be fully 320 

prepared for video playback, because MD will start streaming the video packets immediately on 321 

receiving cmdVideoEncoderStart(). onFirstFrameRenderedCallback is called when the first frame is 322 

rendered to the screen. 323 

 324 

 325 
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 326 

Figure 19 - Video Sink Initialization 327 

For Gen3 platform two types of video Sink implementations available. 328 

1. GstreamerVideoSink  329 

2. UspiVideoSink 330 

Whereas for Gen4 platform only UspiVideoSink can be used. Interface remains the same across two 331 

implementations. 332 

UspiVideoSink uses USPI::Video backend, which in turn takes care of Gstreamer versions.  333 
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6.4 Audio Sink Adaptation 335 

There are three audio stream type (ex. Media, VR TTS , Navi TTS) and each stream type is represented 336 

by an Audio Sink endpoint.  337 

The Audio Sink Adaptation handles the audio packets received from the mobile device to stream them 338 

to the underlying audio hardware. It also buffering the audio data to compensate for network jitter and 339 

allowing the audio streaming to be delayed while the phone has already started to stream the audio 340 

data. 341 

Figure 20 shows the relationship between MC application and Audio Sink Adaptation.  342 

AilAudioSink class is provided by ADIT and defines the interface between MC application and Audio 343 

Sink Endpoint. 344 

 345 

 346 

Figure 20 - Audio Sink Overview 347 

AditAudioSink class is provided by ADIT. This class defines the interface between MC application and 348 

Audio Sink endpoint. The purpose of AditAudioSink is to avoid interface changes in future, in case Audio 349 

Sink will be implemented using another technology than ALSA. 350 

Figure 21 shows the structure of Audio Sink endpoint. 351 

AilAudioSink inherits AditAudioSink, AilAudioSink handles the audio data internally. 352 

IAditAudioSinkCallbacks is an interface provided by ADIT. Its methods are used to inform MC application 353 

on playback init, playback stop, playback resume, playback pause, playback interrupt or error, so that 354 

MC application can react accordingly. BaiduCoreCallbackDealer acts as delegator, which passes 355 

received video messages to AditVideoSink. 356 

onError is called when an error occurs in an underlying layer. 357 
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 358 

Figure 21- bdcl Audio Sink Adaptation 359 

6.4.1 Audio Sink Configuration 360 

Table 3 shows configuration parameters for Audio Sink endpoint (Media/Navi/VR). All parameters have 361 

to be configured using setConfigItem method. 362 

Key name Description 

audio-playback-device 

Multikey configuring: 

1. Device: Name of Alsa device [mandatory] 

2. periodMs: Duration of one period [optional, default=8] 

3. 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 

class Class Model

SPI

AditAudioSink

+ AditAudioSink(IAditAudioSinkCallbacks*, CoreCallbackDealer*): void

+ setConfigItem(std::string, std::string): void

+ initialize(): bool

+ teardown(): void

+ playbackStart(): bool

+ playbackStop(): bool

AilAudioSink

+ initialize(): bool

+ teardown(): void

+ AilAudioSink(): void

+ playbackStop(bool): bool

+ setConfigItem(std::string, std::string): void

+ playbackStart(): bool
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AUDIO_STREAM_VR_TTS 

audio-sink-sampling-rate 

[optional, default=16000] 

Sampling rate: 

16000  

44100 

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

16kHz; MEDIA has 44.1kHz per default 

audio-sink-bits-per-sample 

[optional, default=16] 

Number of bits per sample.  

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

have 16 bits per sample.  

audio-sink-channels 

[optional, default=1] 

Number of channels: 

1 

2 

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

mono channel; MEDIA has stereo channel per default 

disable-real-time-priority-audio 

[optional, default=0] 

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

0: enable   

1: disable 

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

Real-time thread priority. 

audio-sink-threshold-ms 

[optional, default=100] 

Duration in milliseconds which shall be buffered additional to the 

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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audio-sink-buffer-max-ms 

[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 

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. 

audio-sink-record 

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. 

enable 
[optional, default=0] 

Flag to record audio data. 

filename 

Destination of recorded audio file.  

(e.g. “/tmp/MyMediaRecord”) 

Each file gets a numbering  

(e.g. “/tmp/MyMediaRecord0.wav”) 

Table 3 - Configuration for Audio Sink Endpoint 363 

6.4.2 Audio Sink Adaptation Initialization 364 

Figure 22 shows the initialization of Audio Sink Endpoint. 365 

AditAudioSink class instance is created by MC application and sets configuration data for all necessary 366 

configuration items (please refer to Table 3 - Configuration for Audio Sink Endpoint). Before creating 367 

the instance of AditAudioSink, MC has to make sure to create an instance of CoreCallbackDealer class. 368 

On user presses, the play button MD sends the mediaInit() callback with MD compatible configuration 369 

values. MC has to set received configuration values again. Once MC application owns the audio 370 

resource then MC can call playbackStart().  Audio Endpoint will buffer the audio data, because MD will 371 

start streaming the audio packets immediately after sending the mediaInit() callback. MC can configure 372 

the maximum size of the buffer through audio-sink-buffer-max-ms config item.  373 
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 374 

Figure 22 - Audio Adaptation Initialization 375 

6.4.3 AIL Audio Sink Processing 376 

The Ail Audio Sink endpoint itself has no thread. AIL is responsible to process the incoming audio 377 
data.  378 
Figure 23 shows creation, execution and destruction of the AIL Worker thread. 379 

The AIL Worker thread is created when mediaInit is received from Baidu core and is only necessary 380 

while audio playback is running. 381 

Baidu core informs Audio Sink endpoint by dataAvailableCallback about incoming audio data from MD. 382 

Audio Sink endpoint pushes the audio data to the internal queue to be processed. AIL Worker thread 383 

calls continuously the processing callback and available audio data are pulled from queue. AIL writes 384 

the provided audio data to ALSA. 385 
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 387 

 388 

Figure 23 - Ail Audio Sink processing 389 
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The AIL Worker thread is destroyed when the Baidu core sends a mediaStop/mediaPause. 390 

MC application can configure whether Audio Sink endpoint should drain or drop the queued audio data 391 

when Baidu core sends a mediaStop/mediaPause (see Table 3 - Configuration for Audio Sink Endpoint). 392 

The remaining audio is dropped regardless of the audio type in case the destruction occurs due to an 393 

ending session. 394 

6.5 Audio Source Adaptation 395 

Figure 24 shows the relationship between MC application and Audio Source endpoint. Audio Source 396 

endpoint provides two types of interface: AditAudioSource and IAditAudioSourceCallbacks. Audio 397 

Source and Audio Sink have similar structures. Audio Source handles the recorded PCM data to send 398 

them to MD.  399 

 400 

 401 

Figure 24 - Audio Source Overview 402 

AditAudioSource class is provided by ADIT. This class defines the interface between MC application 403 

and Audio Source endpoint. The purpose of AditAudioSource is to avoid interface changes in future, in 404 

case Audio Source will be implemented using another technology than ALSA. 405 

Figure 25 shows the structure of Audio Source endpoint. 406 

AilAudioSource inherits AditAudioSource, AilAudioSource handles the audio data internally. 407 

IAditAudioSourceCallbacks is an interface provided by ADIT. Its methods are used to inform MC 408 

application on MicRecordWakeupStart, MicRecordEnd and MicRecordRecognitionStart or Error, so that 409 

MC application can react accordingly.  410 

onError is called when an error occurs in an underlying layer. 411 

 412 
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 413 

Figure 25 - bdcl Source Adaptation 414 

6.5.1 Audio Source Configuration 415 

Table 4 shows configuration parameters for Audio Source endpoint. All parameters have to be 416 

configured using setConfigItem method. 417 

Key name Description 

audio-capture-device 

Multikey configuring: 

1. Device: Name of Alsa device [mandatory] 

2. periodMs: Duration of one period [optional, default=8] 

3. inittoutms: Initial time out for AIL to start processing 

callback [optional, default=500ms] 

ex: device=microphone periodMs=8 inittoutms=2000 

audio-source-stream-type 

[mandatory] 

Stream type: 

AUDIO_CAPTURE_VR_TTS 

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

Sampling rate: 

class Audio Source Endpoint

SPI

AditAudioSource

+ AditAudioSource(IAditAudioSourceCallbacks*, CoreCallbackDealer*)

+ ~AditAudioSource()

+ setConfigItem(std::string, std::string)

+ initialize(): boolean

+ teardown()

+ captureStart(): boolean

+ captureStop(): boolean

IAditAudioSourceCallbacks

+ ~IAditAudioSourceCallbacks()

+ onMicRecordWakeupStart()

+ onMicRecordEnd()

+ onMicRecordRecognitionStart()

+ onError(bdclErrorCodes)

Baidu Stack

AilAudioSource

+ AilAudioSource(IAditAudioSourceCallbacks*, CoreCallbackDealer*)

+ ~AilAudioSource()

+ setConfigItem(std::string, std::string)

+ initialize()

+ teardown()

+ captureStart()

+ captureStop()

Mother Company
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Baidu

Legend

«instantiate»
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16000  

According to Baidu Spec: VR CAPTURE has 16kHz. 

audio-source-bits-per-sample 

[optional, default=16] 

Number of bits per sample.  

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

audio-source-channels 

[optional, default=1] 

Number of channels: 

1 

According to Baidu Spec: VR CAPTURE has mono channel. 

disable-real-time-priority-audio 

[optional, default=0] 

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

0: enable   

1: disable 

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

Real-time thread priority. 

Table 4 - Audio Source Configuration 418 

6.5.2 Audio Source Adaptation Initialization 419 

Figure 26 shows the initialization of Audio Sink Endpoint. 420 

AditAudioSource class instance is created by MC application and sets configuration data for all 421 

necessary configuration items (please refer to Table 4 - Audio Source Configuration). Before creating 422 

the instance of AditAudioSource, MC has to make sure to create an instance of CoreCallbackDealer 423 

class. 424 

MD will notify in two ways to record the voice. 425 

1. Voice Wakeup Interactive: In which user will provide the instruction through voice to start the 426 

recordings. This feature is not available in default; MC application has to enable this through 427 

MSG_CMD_MD_FEATURE_CONFIG_RESPONSE message. 428 

2. Voice Recognition Interactive: In which recording will start once user presses the VR Icon on 429 

the screen. 430 

Application has to call captureStart() to send the captured audio packets to Baidu core. 431 



BDCL - Component Specification 

 Confidential 
Document Classification 

BDCL-001 
Document ID 

K. Gerhards 
Document Owner 

 

BDCL-001-DS-C11_BDCL_component_specification.docx 
Filename with Revision  

07-Dec-2018 
Last Update 

36 / 44 
Page 

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

 

 432 

Figure 26 - Audio Source Adaptation Initialization 433 

6.5.3 Audio Source Processing 434 

The Ail Audio Source endpoint itself has no thread. AIL is responsible to process the audio data.  435 

 Figure 27 shows creation, execution and destruction of the AIL Worker thread. 436 

The AIL Worker thread is created when a Mic Record request is received from Baidu core and is only 437 

necessary when audio capturing occurs.  438 

When the AIL Worker thread is running, it captures the audio data from the audio library and exchange 439 

the audio data using processing callback functionality to AIL Audio Source endpoint continuously.  AIL 440 

Audio Source endpoint copy the received audio data and forwards them to Baidu core. 441 

The AIL Worker thread is destroyed when capturing is done and a Mic End request occurs or when the 442 

session is ending. 443 

 444 
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 445 

Figure 27 - Audio Source Processing 446 
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6.6 Input Source Adaptation 447 

Figure 28 shows the relationship between MC application and Input Source endpoint. Input Source 448 

endpoint provides two interfaces: AditInputSource and IAditInputSourceCallbacks. 449 

 450 

 451 

Figure 28 - Input Source Adaptation 452 

The architecture and interaction with other classes is similar to other endpoints such as Video Sink or 453 

Audio Source. 454 

AditInputSource class is provided by ADIT. The purpose of AditInputSource is to avoid interface changes 455 

in future, in case Input Source will be implemented using another technology than Wayland. 456 

IAditInputSourceCallbacks is an interface provided by ADIT. Its methods are used to inform MC 457 

application, so that MC application can react accordingly. 458 

 459 

6.6.1 USPI Input Source 460 

The Input Source endpoint was extended by using the USPI Touch Backend library. USPI Touch 461 

Backend library simplifies the use of underlying platform components like Wayland. The interface of the 462 

USPI Touch Backend library is unified and independent from the underlying platform.  463 

Figure 29 shows the structure of the USPI Input Source endpoint. The purpose, functionality and the 464 

interface to MC application is similar to the Wayland Input Source endpoint. 465 

USPI Input Source uses shared wl-display. In this case, the wl-display is being shared by Video Sink 466 

endpoint and Input Source endpoint. The wl-display is being owned (created and destroyed) in context 467 

of the Video Sink endpoint and is used by Input Source endpoint.  468 

The Touch callbacks are registered with the wl-display. The handler will invoke the respective callback 469 

when a specific touch input is given by the end user. 470 

 471 
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 473 

Figure 29 - USPI Input Source Endpoint 474 

6.6.2 Input Source Initialization 475 

Figure 30 shows the initialization of USPI Input Source endpoint. 476 

MC application creates an object of class AditInputSource and setting configuration is not required in 477 

case of USPI, as we do not need any scaling by USPI touch for the touch points therefore we set 1 for 478 

the display size. This means that the touch points are divided by "1" and we get the touch points in 479 

display coordinates. After AditInputSource is initialized, MC application sets resolution of touch area to 480 

1. Input Source Endpoint receives onTouch callback with touch event informations. 481 

 482 

Figure 30 - Input Source Initialization 483 
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6.6.3 Input Source Touch Input Thread 484 

Figure 31 shows creation, destruction, and touch handling of USPI Input Source.  485 

USPI Input Source uses the shared wl-display. Video and touch work on the same surface. The surface 486 

is created when video streaming starts and Video Sink endpoint shares the wl-display to USPI Touch 487 

Backend. USPI Input Source itself has no thread. The Input thread is created by USPI Wayland Touch 488 

when Video Sink endpoint shares the wl-display. USPI Touch Backend notifies USPI Input Source about 489 

touch and USPI Input Source reports the touch event to Baidu Core. 490 

 491 

 492 

Figure 31 - Touch Input Thread 493 

6.7 Debugging 494 

6.7.1 DLT 495 

BDCL uses DLT as main logging mechanism. MC application is responsible to create and register a 496 

DLT Application ID. MC application is responsible for declaring and registering APP with DLT. 497 

BDCL declare and register the DLT Context. 498 

void bdclRegisterCtxtWithDLT(void)        499 
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Description: 500 

The API registers the DLT context of following packages 501 

 bdcl_transport 502 

 bdcl_init 503 

 bdcl_core 504 

 bdcl_audio 505 

 bdcl_gst 506 

 bdcl_input 507 

 508 

void bdclDeRegisterCtxtWithDLT(void) 509 

Description: 510 

The API deregisters the DLT context of above packages. 511 

 512 

6.7.2 DLT Context 513 

Name Log Level Description 

BCRE Fatal to Debug Trace messages from the Baidu Core. 

BTRA 

Fatal to Verbose BDCL Transport 

Trace  messages from AOAP Transport during an wired 

BDCL session over  USB 

BINT 
Fatal to Verbose ADIT Wrapper to the Baidu Core 

This also logs the messages from Baidu core. 

BAUD 

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. 

BVID 

Fatal to Verbose BDCL Video endpoint 

Trace messages of package adit-bdcl-video which includes 

the GStreamer specific video implementation. 

BINP 

Fatal to Verbose BDCL Input endpoint 

Trace messages of package adit-bdcl-input and provides 

information about touch events. 

Table 5 - DLT Context Description 514 

 515 

 516 

 517 
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6.8 Channel ID 518 

It is a unique Head Unit identification code to authenticate the Head Unit by Baidu app in the MD. A valid 519 

Channel ID is required to establish the successfully Baidu Session. Head Unit has to send a valid 520 

Channel ID in the beginning of the session through MSG_CMD_STATISTIC_INFO message. These 521 

Channel ID’s are project specific and distributed by Baidu and features of Baidu CarLife are customized 522 

based on the Channel ID. 523 

MC has to set this value through setCarlifeStatisticInfo API. For further details, please refer Interfaces 524 

for BDCL Platform 525 

6.9 Deviation in the BDCL app behavior against Baidu specification 526 

Some of the features of Baidu app behaves differently against mentioned in the specification by Baidu 527 

and it behaves differently for different types of devices (Android and iOS). Since Baidu confirmed that 528 

these kind of behavior will not be changed ADIT has provided workaround to deal with these kind of use 529 

cases. Some of the examples given below. 530 

6.9.1 Use case: pause and play Media Audio 531 

Baidu app behaves differently for the use case of Media Audio pause and play for different devices is 532 

explained through below sequence diagram. 533 

6.9.1.1 iOS Device: 534 

 535 

 536 

Figure 32 - iOS device behavior for pause and play Media Audio 537 
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6.9.1.2 Android Device: 538 

 539 

 540 

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

6.9.2 Use case: Media Audio track change 542 

Baidu app behaves differently for the use case of Media Audio track change for different devices is 543 

explained through below sequence diagram. 544 

6.9.2.1 iOS Device: 545 

 546 

 547 

Figure 34 - iOS device behavior for Media Audio track change 548 

 549 
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6.9.2.2 Android Device: 551 

 552 

 553 

Figure 35 - Android device behavior for Media Audio track change 554 

  555 

6.9.3 Audio Sample rate of 48 kHz for iOS device. 556 

Default sample rate for media audio is 44.1 kHz but it’s mentioned in the Baidu Specification that we 557 

can configure the Baidu app to stream media audio at 48 kHz. 558 

This works as expected for Android device but its observed that iOS device will stream media audio 559 

data at 44.1 kHz in spite of configuring the MD to stream at 48 kHz. 560 

It’s also confirmed by Baidu that iOS device continue to behave in the same manner.  561 

 562 
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