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e booster_robotics_sdk/include/booster/robot/audio/audio_manager.h

e booster_robotics_sdk/include/booster/robot/audio/audio_player.h

e booster_robotics_sdk/include/booster/robot/audio/audio_recorder.h

e booster_robotics_sdk/include/booster/robot/audio/audio_localizer.h

e booster_robotics_sdk/include/booster/robot/audio/audio_capture_stream.h

e booster_robotics_sdk/include/booster/robot/audio/audio_types.h

e booster_robotics_sdk/src/robot/audio/*.cpp

e booster_robotics_sdk/src/python/binding.cpp

e booster_robotics_sdk/python_example/sdk_pybind_audio_example.py

e booster_system/booster_audio/service/include/ros/audio_rpc_method.h

e booster_system/booster_audio/service/include/ros/audio_service_constants.h

e booster_system/booster_audio/service/src/ros/handlers/*.cpp
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#4{t DDS/RPC, Eff client id, SIEEFWHR, %
SRl [1.7], BETE 1.7, BEFEEM.7]. 28
topic [E1iA

SCHFHERE] PCM iR TR
FHHE NS AT MBI

i DOARE

1T15 raw PCM / NAEC PCM ZEBig

RATE. RAHT

SiEANBHEMEE

B, Fligs, & WA, TitiReE

FFRBFF | RBAZAET SDK AHRIEINARSEEN. BOMRFMMEERT,

g1 SDK 55 4R%181L DDS/RPC &5, SDK fll RPC channel 5fk%i% AudioRpcMethod fR¥IF——¥R , ARSZBIHHALEM 35 4~ RPC /5% , SCE
M register_client %] forget_bluetooth_device,

hRAARICIHER
REEINE

[1.7] FRRZEENDTIROM 1.7 IRATHIGHIG/ ATF. FRCREREREN B, SR,

1.1 Release Notes: SDK 1.7 X E T34t
ATCEESARSS SDK £ 1.7 IRAE AW SALRENTFETH, TEEOHBAIEXSET,

° AudioManager HIFREEZRARNTMES , BERAASTE. AAHS. REEWNETSMEL,
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[=]

o HIEALEINITHIED © SetSystemVolume() . GetSystemVolume() . SetSystemMute() . GetSystemMute() .

o HBIREEWINO : GetDevices() , AIEWWAFBWHEMRE , AR TELERER. REURERVWEIFRE.

o i session HEIEIRZIRE : AudioPlayer.SetPreferredDevice() . AudioRecorder.SetPreferredDevice() .

AudioCaptureStream.SetPreferredDevice() ; iZi&ER{EFETHA] session , RERTRAIKINES

o FUBEFTIMERED B RENRBIIR, EE WANTICET MRS, EFEVEIAER A2DP #1 , IFERAENEZERX , FEENiERE

HFP &=,

o Python #§E{#H PascalCase 7343 , ffld GetDevices() . SetPreferredDevice() . ConnectBluetoothDevice()

BERABERNERAFEOER,
* |HEY AudioSystemController AORBAF , RAZE/FMESZEENSL— I AudioManager iHF,

2. Deprecated [
AR O3 AR SR B B |, {251 SDK AHEABEARNZIFHAMIER L FF API £/ :

A B C

|B%E /IR E LT ¥ gt

include/booster/robot/ i) SDK LB RHTEFEEE {£FR AudioManager::SetSystemVolume/GetSystemVolume/SetSystemMute/

audiof GetSystemMute [1.7]
audio_system_controller.
h [[Deprecated]]

AudioSystemController 2 & SDK B FiZE &£ AudioManager B AR ST BT IEH [1.7]
[[Deprecated]]

AudioManager::CreateSy 3 il AudioManager ;8 B1Z L[ Fi& (£ AudioManager B BRI RS EHIED
stemController()
[[Deprecated]]

AudioManager::CallServi Z g CallService & AudioManager #4585 {£F AudioManager, AudioPlayer, AudioRecorder, AudioCaptureStream BV

( ) fE Python/C+ SCHIERTS , Python IEtHREEE EAE
Q./ \ﬂ}%u
[[Deprecated]]

AudioManager::ServiceM 2 & ServiceMethod 2FA G2 TEEMKRMERE method ; INEHIERIEE AL RPC M5t
ethod fE RS ENFF
#1# [[Deprecated]]

Python {1l L a1 Python 817 R1RE {£F3 SetPreferredDevice, GetDevices, ConnectBluetoothDevice &5
camelCase /5i%% , PascalCase
Y setPreferredDevice
[[Deprecated]]
3. AR

1. NBAIRSMRSZELBDN.

2. SDK 5#188 Al DDS/RPC M4§HTiA,

3. C++ APEEXHNE int32_t REIE,

4. Python HIEN ZHEREFEM T FEIR , KERMEIE 0 B RuntimeError ("API call failed, code = N"),
5. Python & Z#MLIFMEEIVE ¥ 9A(L DDS :

KGR

1 br.ChannelFactory.Instance().Init(0, net_if)

; |H camelCase /5

AudioManager::Init() REIXFIANLEN DDS runtime , HEZFIMARSZIEM client_id ., YR FASTRTPS_DEFAULT_PROFILES_FILE ¥&MIIH

#%12 , SDK £ 5%&{FFH /opt/booster/BoosterRos2/fastdds_profile_udp_only.xml,

REES IR

SDK RPC iBRASHENXTE include/booster/robot/rpc/error.hpp :

https://booster.feishu.cn/wiki/KrXkwvau2iGIqpkEHBDc1B)Dnrh
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B c

¥ X
kRpcStatusCodelnvalid I BRGNS HIEE
kRpcStatusCodeSuccess [anj]
kRpcStatusCodeTimeout i)
kRpcStatusCodeBadRequest BREHIAEE
kRpcStatusCodeConflict E IR NGRES

kRpcStatusCodeRequestTooFrequent &35t F 40 Sk
kRpcStatusCodelnternalServerError AIET 54 1R ek M i AR AT 2
kRpcStatusCodeServerRefused RS TRIEME
kRpcStatusCodeStateTransitionFailed k73T 5N

SR BESHIRERE booster_audio/service/include/audio_errors.h

{8 2 =34
2001 SERVICE_DEGRADED AR PE Rk LA AR A
4001 BLUETOOTH_UNAVAILABLE EFZLGRETR
4002 BLUETOOTH_BUSY s
4003 BLUETOOTH UNKNOWN DEVICE  sk41IESFigaE
4004 BLUETOOTH_PAIR_FAILED TNy
4005 BLUETOOTH_CONNECT_FAILED EELW
4006 BLUETOOTH_TIMEOUT prze=ds i)
4007 BLUETOOTH_NOT_AUDIO_DEVICE ~ FEST4MigsE
4008 BLUETOOTH_PROFILE_UNSUPPORT profile R3z$%
ED
4009 BLUETOOTH_AUTH REJECTED INIEIELE
5001 DEVICE_BUSY R&IT
7001 NOT_SUPPORTED HEIREN A ZH
7002 LOCALIZATION_UNAVAILABLE EEERARETE
7003 ALSA_DEVICE_NOT_FOUND ALSA ig&FRE
7004 ALGO_INIT_FAILED EiEVa sk
7005 ALGO_PROCESS_FAILED BRI
7006 SYSTEM VOLUME CTRL FAILED RIS ERITHILEN
7007 SYSTEM_MUTE_CTRL_FAILED fo¥ss P iakd =0y
7008 MEDIA_DECODE_FAILED TR ERRD I
7009 MEDIA_ENCODE_FAILED SR ARED Ml
7010 MEDIA_FORMAT_UNSUPPORTED IR RS
SDK IENFEE :
LRBIR

1 booster::robot::audio: :kAudioErrNotSupported == 7001

Python IEI& S :

(M TEES

1 br.kAudioErrNotSupported

https://booster.feishu.cn/wiki/KrXkwvau2iGIqpkEHBDc1BJDnrh
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33

HETF an E HA

HANERAIGRE

1.

2.

9.

W44t ChannelFactory , Python #EEXIEEM £,

El¥ AudioManager ,

1BA AudioManager.Init() / AudioManager::Init() .

BT AudioManager €l# AudioPlayer / AudioRecorder / AudiolLocalizer / AudioCaptureStream,
ERHRES, #HE. FiRmEiE,

PEAEARRR Init() BIMRSHERIE

B Start() / Pause() / Stop() / Reset() ZHizHlHi%,

SELERGIHR Destroy() X Release() .

SEESITRAAREIER AudioManager.Shutdown() / AudioManager::Shutdown() ,

=L
xR

6.

—/ AudioPlayer / AudioRecorder / AudioCaptureStream ¥f&¥tR— MRS IH session,
Destroy() SBEMRZIHAIE,

Release() EBIR?#E AudioPlayer #1 AudioRecorder E7F7E,iBXZ[E Destroy() .
AudioCaptureStream g% %E Release() ,

GetCachedState() RiEAMLERE , &I RPC , MRIE—E RS IHRITIAS,

I ZER

6.1 Mz

6.2 LEFIR

https://booster.feishu.cn/wiki/KrXkwvau2iGIgpkEHBDc1BJDnrh
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%R

PcmFormat

PlayerlnitOptions

RecorderlnitOptions

AudioCaptureStreamOptions

Playerinfa
Recorderlnfo
AudioCaptureFrame

AudioCaptureStreamInfo

AudioDevicelnfo

AudioError

BluetoothDevicelnfo

BluetoothScanOptions

BluetoothConnectOptions

BluetoothConnectResult

7. AudioManager

REFH

sample_rate_hz, channels,
bits_per_sample

source_type, source_uri, sample_rate_hz
, channels, bits_per_sample, priority

output_path, sample_rate_hz, channels,
bits_per_sample

enable_raw_pcm, enable_naec_pcm,
requested_raw_format

state, played_bytes, total_bytes, volume

state, captured_bytes

frame_seq, timestamp_ms, raw

, naec_

state, raw_enabled, naec_enabled,
actual_*_format, published_frames,
dropped_frames

device_id, display_name, direction,
transport, backend_affinity, is_available,
is_systemn_default, supports_input,
supports_output, provider_name,
native_id, metadata_json

ret_code, ret_msg, error_category,
error_detail

address, name, rssi, state, major_class,

paired, trusted, connected, is_audio_sink,

is_audio_source, is_hfp_capable,
connected_profiles, linked_pulse_sink_id,
linked_pulse_source_id, last_seen_ms

timeout_ms, audio_only

address, auto_pair, make_default,
preferred_profile, timeout_ms

device, pulse_sink_id, pulse_source_id,
active_profile, pulse_endpoint_ready,
default_sink_applied,
default_source_applied,
default_route_error_code,
default_route_error_msg

AudioManager RHFIEM SDK W% — A,

71 EGABSNRI

https://booster.feishu.cn/wiki/KrXkwvau2iGIqpkEHBDc1BJDnrh
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BRAINME/RE
ZfiA 16000/1/16

EX1A PCM file,
16000/1/16,

kMedium ; 3Z{FEHR
Bt source_uri Wh7i{E
RRB I RE T2

ZE1A 16000/1/16 ,
output_path ¢/ EH
M {EFR LD W RR 12

ZfiA raw FF,
NAEC .
16000/1/16

BHIRE5HE
FRERESEHE
SERT TR
RERRE

SDK Hai 2 NFF
service 1R &1E5EF
=

FHRBIREIFN
=

EFigEils

2£iA 30000, true

address WHE ; ZKiA
true/true/kNone/15000

HEFEREER

5/22



8/13/26, 3:28 PM EIARS SDK (EFAHER - Y B

C++ 15k Python 7i% i%BA

int32_t Init() Init() a1t E M DDS runtime , ;£ client_id , FI#AZES RPC
client

void Shutdown() Shutdown() A topic subscriber #1 RPC client , &&= 4 k75

bool Isinitialized() const IsInitialized{)  Z{ga ¥ ALk

stdzstring GetClientld() GetClientld()  R[EIAR S imiE SRR client_id
const

std::string GenerateRequ 4 fY audio_req <epoch_ms> <seq>
GenerateRequestld() estld()

std::shared_ptr<AudioPl| CreatePlayer() @IIRiEMENTS
ayer> CreatePlayer()

std::shared_ptr<AudioR. CreateRecorde GIRFERZITER

ecorder> r()

CreateRecorder()

std:shared_ptr<Audiol CreatelLocalize ¢IR2E (TS
ocalizer> ()

CreatelLocalizer()

std::shared_ptr<AudioC CreateCapture GIIREEFHITE
aptureStream> Stream()
CreateCaptureStream()

7.2 REEIRIEH] [1.7]

C++ ik Python Ai% QL]

int32_t SetSystemVolume(volum {§BRGSETHEE , SLE
SetSystemVolume(float e) [0.0,1.0] [1.7]

volume)

int32_t GetSystemVolume() ERRFHEHEE[1.7]
GetSystem\olume(float

*volume)

int32_t SetSystemMute(mute) WERGEHE1.7]
SetSystemMute(bool mute)

int32_t GetSystemMute() ERRGEHE [1.7]

GetSystemMute(bool *mute)
XEFOYFIEEET AudioManager , AEEZEMHMAEEHIET AudioSystemController M,

7.3 18& &I [1.7]

C++ Fik Python 75i% 1i4PFA
int32_t GetDevices{AudioDeviceQueryType query_type, GetDevices(qu EiREATEHIZE [1.7]
std::vector<AudioDevicelnfo> "devices) ery_type)

query_type HEER :

e AudioDeviceQueryType: :GET_DEVICES_INPUTS

e AudioDeviceQueryType::GET_DEVICES_OUTPUTS

Python REIBIAR devices #m<LEINEMMBIRE !
LRBIR

1 devices [inputs|outputs]

7.4 EFEIMEIR [1.7]

https://booster.feishu.cn/wiki/KrXkwvau2iGIqpkEHBDc1BJDnrh
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C++ 73k Python 7% VieA

int32_t StartBluetoothScan(const StartBluetoothScan(options)  FFE&434 [1.7]
BluetoothScanOptions &options)

int32_t StopBluetoothScan() StopBluetoothScan() =1ERE 1.7
int32_t GetBluetoothDevices(bool GetBluetoothDevices(include Z{REFIRE [1.7]
include_unpaired, _unpaired=True)

std::vector<BluetoothDevicelnfo> “devices)

int32_t ConnectBluetoothDevice(const ConnectBluetoothDevice(opti EEEFHIMIESE [1.7]
BluetoothConnectOptions &options, ons)
BluetoothConnectResult *result)

int32_t DisconnectBluetoothDevice (const DisconnectBluetoothDevice(a B Fig& [1.7]

std::string &address) ddress)

int32_t ForgetBluetoothDevice(const ForgetBluetoothDevice(addre i2ig& [1.7]
std::string &address) sS)

SR

e BluetoothScanOptions.timeout_ms AREENTF O,

o BluetoothConnectOptions.address #iH,

e BluetoothConnectOptions.timeout_ms WMATF 0,

e ConnectBluetoothDevice HJ RPC timeout B max (5000, options.timeout_ms) ,

* make_default=true BY, service K2R IREEKIA sink/source , ERIBIT default_» FEHR[ME,

7.5 25 topic @i

C++ J3ik Python 75i% ¥

void SetProgressCallback(callback) T8 /booster/audio/progress
SetProgressCallback({ProgressCallback

callback)

void SetEventCallback(EventCallback  SetEventCallback(callback) 1718 /booster/audio/events
callback)

void SetErrorCallback(ErrorCallback SetErrorCallback(callback) 1T 8] /booster/audiolerrors
callback)

void SetBluetoothEventCallback(callback iT[&] /booster/audio/
SetBluetoothEventCallback(BluetoothE ) bluetooth_events [1.7]

ventCallback callback)

23 topic ElAWRIFIRIRS K topic , FIREB SR —HEF S IMNRIVES., ROIBIAR topic.header.client_id ==
manager.GetClientId() iTiEZFi manager,

AudioTopicHeader =FE§:
e client_id

e request_id

e session_type

e session_id

e timestamp_ms
8. AudioPlayer

8.1 ERHR
o (BRI ARETIEIA PCM/WAV/MPS 32,
o IBIMIBLERIK) PCM SUEIEIT SDK 53 H #ESANL B8 AIRIE R,

8.2 &EO%E

https://booster.feishu.cn/wiki/KrXkwvau2iGIqpkEHBDc1BJDnrh 7/22
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C++ 73k Python 7% 1iBA

int32_t Init(const Init(options) PeiBis=iE
PlayerlnitOptions &options)

int32_t Start() Start() bagetidnd

int32_t Pause() Pause() Eilf =)

int32_t Stop() Stop() =1k

int32_t Reset() Reset() EEEMEE

int32_t Destroy() Destroy() HIAR S ImIEMEIE
int32_t Release() Release() HEIZ[E Destroy()

int32_t SetVolume(float SetVolume(volume) ISBIENSESEEE , TtE
volume) [0.0{ 1_0]

int32_t SetPreferredDevice(devic i85 2 giiEM session FUE £
SetPreferredDevice(const e_id) EHigE [1.7]

std::string &device_id)

int32_t Getlnfo(Playerinfo Getlnfo() SiRERETS

*out) const

int32_t PushPcmStream(data) i PCM ifighiE
PushPcmStream(const

uint8_t *data, size_t size)

int64_t GetSessionld() const  GetSessionld() &1iH session id
PlayerState GetCachedState() B BT RS
GetCachedState() const

void SetStateCallback(callback % Z%[0]iE

SetStateCallback(PlayerState )
Callback callback)

void SetProgressCallback(call 3#E[EiE
SetProgressCallback(PlayerPr back)
ogressCallback callback)

void SetCompletionCallback(c F2pk[E1E
SetCompletionCallback(Player allback)
CompletionCallback callback)

void SetErrorCallback(callback $#iZ[0]iE
SetErrorCallback(PlayerErrorC )
allback callback)

8.3 WIALARC

XAEE

e source_type F]i& kPcmFile. kWavFile. kMp3File,

e source_uri WE , MWHUERHBARSINARS P 1510)F9LE I BRI,

PCM XHWMFUERRIRE sample_rate_hz/channels/bits_per_sample,
o WAV/MP3 BE AT AR , ETHIE R,

MIVEEIN

e source_type WHlLE kPcmStream,
e source_uri AJRAZE ; SDK &fERASBEAE pcm_stream,
e Init() FIAA Start() , BiBi¥ PushPcmStream() #iX PCM F¥j,

* PushPcmStream() REZIF=HIE , BHFIWRMBIL kPcmStream AL,
8.4 BT
e SetProgressCallback H /booster/audio/progress ®# PlayerInfo,

e SetCompletionCallback RTERBEIXLEH kCompleted RIfii%,

o 52iR topic RIBETFIRSE N kError , Ffik SetErrorCallback ,

o FIWHRWEBSIX client_id/session_type/session_id iTjE , FIE L] session KBS,
https://booster.feishu.cn/wiki/KrXkwvau2iGIqpkEHBDc1BJDnrh
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9. AudioRecorder

9.1 ERAR
o REWBARERRIBABIZ M,

9.2 MR
C++ A& Python 75i% 1%EA
int32_t Init(const Init(options) Vs LFREEIE
RecorderlnitCptions &options)
int32_t Start() Start() HEBRS
int32_t Pause() Pause() HERE
int32_t Stop() Stop() EBIERES
int32_t Destroy() Destroy() HNRSERESIE
int32_t Release() Release() HEIE[E Destroy()
int32_t GetInfo(Recorderinfo “out) Getinfo() ERFEBTEE
const
int32_t SetPreferredDevice(const SetPreferredD B L EIRS session e
std::string &device_id) evice(device_i  jkig A iBE [1.7]

d)
int64_t GetSessionld() const GetSessionld() ZE1i8 session id
RecorderState GetCachedState() GetCachedStat TBiREHEFILS
const e()
void SetStateCallba k75 @E1F

SetStateCallback(RecorderStateCall ck(callback)
back callback)

void SetProgressCa #[E O
SetProgressCallback{RecorderProgr lIback(callback)
essCallback callback)

void SetErrorCallba  ££i2[0]if
SetErrorCallback(RecorderErrorCall  ck(callback)
back callback)

9.3 EAER

° output_path WiH , MIERAVIRAGZINRS AT SHILITIRIZ.

o sample_rate_hz/channels/bits_per_sample EBWMIAKTF 0,

e GetInfo().captured_bytes TIHEFHERZKE,

o YHEITHHIRE session tIHMAIRE , service HFIRIERIZITAMAIZRE , IRE] NOT_SUPPORTED ,

o RELFRFEINEX Stop() , B Destroy() =X Release() ,
10. AudiolLocalizer

10.1 ERHR
o BWLEERA  DOA , BAINE,

10.2 #EOFIR

C++ Ak Python 753k 1488

int32_t GetDoaAngle(int *angle_deg)  GetDoaAngle() & i DOA B&E
const

10.3 EHER

e Audiolocalizer ALEIPIMII session , AEE Init() .

https://booster.feishu.cn/wiki/KrXkwvau2iGIqpkEHBDc1B)Dnrh 9/22
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 DOA BENIMKIWLEE AIRISIREES] | B R RIEFEH B IAZ (BoosterAEC) ¥ A BEEEAIHLER LRI A,

o ALIEATEIAEIR[E LOCALIZATION_UNAVAILABLE E{E{th/FIFEIRE,

11. AudioSystemController [[Deprecated]]

B4R AudioSystemController HEIAREBE SDK 2t API,
BRI :

o ARRFTEHE,

o FITASKARGFHE.

E L= A
fLRBIR
1  AudioManager manager;
2 manager.Init();
3 manager.SetSystemVolume(0.5F);
4 manager.SetSystemMute(false);

FIIR

1 manager = br.AudioManager ()
2 manager.Init()

3 manager.SetSystemVolume(0.5)
4 manager.SetSystemMute(False)

12. AudioCaptureStream

12.1 EA=

o TSR E ML,

o JREURZA raw PCM R,

o JREUNAEC %2/5H9 PCM £43E,

° J73ASR, BEMRE. BEXEFRMHASEEA,

12.2 #EO5FK

https://booster.feishu.cn/wiki/KrXkwvau2iGIgpkEHBDc1BJDnrh
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C++ 73k Python 73i% i%EA
int32_t Init(const Init(options) ¥ (kK EIR session
AudioCaptureStreamOptions &options)
int32_t Start() Start() FrIgHEER SN
int32_t Pause() Pause() HERE
int32_t Stop() Stop() BIERE
int32_t Destroy() Destroy() HIRRKER session
int32_t Getinfo(AudioCaptureStreaminfo  GetInfo() ERRERS
*out) const
int32_t SetPreferredDevice(const SetPreferredD i B % B REiR session AU E X AR
std::string &device_id) evice(device I & [1.7]

d)
int64_t GetSessionld() const GetSessionld() Zif session id
AudioCaptureStreamState GetCachedStat TiREHEFIRS
GetCachedState() const el)
void SetFrameCallb  ZCHTisi [E]1F

SetFrameCallback{AudioCaptureFrameCal ack(callback)
Iback callback)

void SetStateCallba k7501
SetStateCallback(AudioCaptureStreamStat ck(callback)
eCallback callback)

void SetErrorCallba  £%i%[0]iF
SetErrorCallback{AudioCaptureStreamErro  ck(callback)
rCallback callback)

Release() [[Deprecated]] : gl AudioCaptureStream AiEff Release() , &fEM Destroy() .

12.3 ¥Rt 28

AudioCaptureStreamOptions :

* enable_raw_pcm : 2&BH raw PCM , BN true,

* enable_naec_pcm : 2B BHA NAECPCM, ik false,

° requested_raw_format :raw PCM &K , ZAIA 16000/1/16 ,

4R

e enable_raw_pcm # enable_naec_pcm ZE/L—AJ true,

o ERraw PCM At , sample_rate_hz/channels/bits_per_sample EMHHAT 0,
o X7 SDK ¥ raw PCM #&3KH bits_per_sample RiEZ 16,

o NAEC k¥l 2% Al B #3F Z/BoosterAEC BE/],

12.4 MEE

AudioCaptureFrame *HFE§ :

e frame_seq :MWiFS,

o timestamp_ms : BRZUHATEIEL,

e raw_valid :raw PCM E2BEX,

e raw_format :raw PCM 3EFRIE,

e raw_frame_samples_per_channel :raw Si@ERARL,
e raw_pcm :raw PCM int16 #&%k4H,

e naec_valid : NAEC PCM 2&E%.

e naec_format : NAEC PCM SZFR#&,

e naec_frame_samples_per_channel :NAEC S@EMHAL,

e naec_pcm : NAEC PCM int16 ¥2#14A,
https://booster.feishu.cn/wiki/KrXkwvau2iGIqpkEHBDc1B)Dnrh 11/22
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12.5 (EAER

o Init() MINfE SDK &1R1E service iR[E[Y data_topic_name 6IEIH37 DDS subscriber,

e Start() EIRAFTAEZLMHIESI RPC Bl kStreaming , thEJAEEURBISE— MBI kStreaming .

SIE{THIAY capture session tNIRIAIRE | service HEIRIERIZITRMAITE,

WNRRERVBILETEET NAEC |, #EFEE Pulse (i A\ 18 Z 7] #EIRM@ NOT_SUPPORTED ,

13. RPC M5+
WEHFAARNEEZFR CallService , {BHIERTIUA TR SDK 5 service :

https://booster.feishu.cn/wiki/KrXkwvau2iGIgpkEHBDc1BJDnrh 12/22
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BEN

pES )

BRI
P ]
EHEE
g e I
BHER
B
BHEER
EHER

PCM ifitEix
FEVRNK
B
REHE
R*EIFIE
REHH%
R*EEER

DOA
RBFERIRE (1.7]
REEESH[1.7]
RFBEIRE (1.7]
RiEEEH [1.7]
RERAAL
RERFIA
RERLDE
RERSLE
REMEMS

RERGE

&S [1.7]

session EiEIRE [1.7]

PRI [1.7]
HEEFEHEL [1.7]
IEFFg&TISR [1.7]
BESFiERE [1.7]

BESFURTFT [1.7]

EFTigiRsE [1.7]

14. C++ =5

AT RBIZBE ~/boosteraec_demo/ HHY audio_play_demo.cpp .

BINARSS SDK {ERER - v B X

RPC channel
rt/booster/audio/register_client
ri/booster/audiofinit_player
rt/booster/audio/start_player
rt/booster/audio/pause_player
rt/baoster/audio/stop_player
rt/booster/audio/reset_player
ri/booster/audio/destroy_player
rt/booster/audio/set_volume
ri/booster/audio/get_player_info
rt/booster/audio/send_pcm_data
rt/booster/audiofinit_recorder
ri/booster/audio/start_recorder
rt/booster/audio/pause_recorder
rt/booster/audio/stop_recorder
rt/booster/audio/destroy_recorder
rt/booster/audio/get_recorder_info
rt/booster/audio/get_doa_angle
rt/booster/audio/set_system_volume
ri/booster/audio/get_system_volume
rt/booster/audio/set_system_mute
ri/booster/audio/get_system_mute
rt’/baoster/audiofinit_capture_stream
rt/booster/audio/start_capture_stream
ri/booster/audio/pause_capture_stream
rt/booster/audio/stop_capture_stream

rt/booster/audiof
destroy_capture_stream

rt/booster/audio/
get_capture_stream_info

rt/booster/audio/get_devices
rt/booster/audio/set_preferred_device
rt/booster/audio/start_bluetooth_scan
rt/baoster/audio/stop_bluetooth_scan
rt/booster/audio/get_bluetooth_devices

rt/booster/audio/
connect_bluetooth_device

rt/booster/audio/
disconnect_bluetooth_device

rt/booster/audio/
forget_bluetooth_device

audio_record_demo.cpp .

audio_interface_coverage_demo.cpp # audio_bluetooth_demo.cpp Bi&, HETFIFIEL , BHROILIR T TRGSITHRN ; SEFR LR

RESA int32_t REE , FERHAER Destroy() &i&,

14.1 WAV XHEIER
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1 #include <chrono>

2 #include <iostream>

3  #include <thread>

4

5 #include <booster/robot/audio/audio_manager.h>

6 #include <booster/robot/audio/audio_player.h>

7 #include <booster/robot/audio/audio_types.h>

8

9 int main() {

10 using namespace booster::robot::audio;

11

12 AudioManager manager;

13 int32_t ret = manager.Init();

14 if (ret !'= 0) {

15 std::cerr << "AudioManager::Init failed: " << ret << std::endl;
16 return ret;

17 1

18

19 auto player = manager.CreatePlayer();
20 player->SetStateCallback([] (PlayerState state) {
21 std::cout << "player state=" << static_cast<int>(state) << std::endl;
22 )8
23 player->SetErrorCallback([](const AudioError &err) {
24 std::cerr << "player error code=" << err.ret_code
25 << " msg=" << err.ret_msg << std::endl;
26 b

27

28 PlayerInitOptions options;

29 options.source_type = AudioSourceType::kWavFile;

30 options.source_uri = "/opt/booster/demo.wav";

31 options.priority = PlayerPriority::kMedium;

32

33 ret = player->Init(options);

34 if (ret != 0) {

35 std::cerr << "player init failed: " << ret << std::endl;
36 manager . Shutdown () ;

37 return ret;

38 }

&9
40 ret = player->Start();
41 if (ret != 0) {
42 std::cerr << "player start failed: " << ret << std::endl;
43 }
44
45 std::this_thread::sleep_for(std::chrono::seconds(3));
46 player->Destroy();
47 manager . Shutdown () ;
48 return ret;
49 }

14.2 EiHIREFIRERMB[RERIRE [1.7]

LRBIR

1 using namespace booster::robot::audio;

2

3 AudioManager manager;

4 if (manager.Init() != 0) {

5 return;

6 1

7

8 std::vector<AudioDeviceInfo> outputs;

9 if (manager.GetDevices(AudioDeviceQueryType::GET_DEVICES_OUTPUTS, &outputs) == ¢
10 for (const auto &device : outputs) {
11 std::cout << device.device_id << " " << device.display_name << std::endl
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12 }

13 }

14

15 auto player = manager.CreatePlayer();

16 // player->Init(...) HIIE7EEREZF] session B preferred device,

17 player->SetPreferredDevice("pulse_output_xxx");

14.3 REEI WAV X4
output_path WIENEEAREINIRS I BRILITERIZ,

LRBIR
1 #include <chrono>
2  #include <iostream>
3  #include <thread>
4
5 #include <booster/robot/audio/audio_manager.h>
6 #include <booster/robot/audio/audio_recorder.h>
7 #include <booster/robot/audio/audio_types.h>
8
9 1int main() {
10 using namespace booster::robot::audio;
11
12 AudioManager manager;
13 if (manager.Init() != 0) {
14 return 1;
15 }
16
17 auto recorder = manager.CreateRecorder();
18 recorder->SetProgressCallback([](const RecorderInfo &info) {
19 std::cout << "captured_bytes=" << info.captured_bytes << std::endl;
20 b
21 recorder->SetErrorCallback([] (const AudioError &err) {
22 std::cerr << "recorder error code=" << err.ret_code
23 << " msg=" << err.ret_msg << std::endl;
24 b
25
26 RecorderInitOptions options;
27 options.output_path = "/tmp/booster_record.wav";
28 options.sample_rate_hz = 16000;
29 options.channels = 1;
30 options.bits_per_sample = 16;
31
32 if (recorder->Init(options) != 0) {
33 manager . Shutdown () ;
34 return 1;
35 }
36 if (recorder->Start() != 0) {
37 recorder->Destroy();
38 manager .Shutdown();
89 return 1;
40 1
41
42 std::this_thread::sleep_for(std::chrono::seconds(5));
43 recorder->Stop();
44
45 RecorderInfo info;
46 if (recorder->GetInfo(&info) == 0) {
47 std::cout << "final captured_bytes=" << dinfo.captured_bytes <<
48 }
49
50 recorder->Destroy();
51 manager . Shutdown () ;
52 return 0;
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14.4 PCM iR IERY

KI5 FiZEUGIEBE PushPemStream() LN ARER, XEREABIZRIEIT SDK :ZFFEN R LRI HRIZ.
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LRBIR
1  #include <chrono>
2  #include <cstddef>
3  #include <cstdint>
4 #include <fstream>
5 #include <thread>
6 #include <vector>
7
8 #include <booster/robot/audio/audio_manager.h>
9 #include <booster/robot/audio/audio_player.h>
10 #include <booster/robot/audio/audio_types.h>
11
12 int main() {
13 using namespace booster::robot::audio;
14
15 AudioManager manager;
16 if (manager.Init() != 0) {
17 return 1;
18 }
19
20 auto player = manager.CreatePlayer();
21
22 PlayerInitOptions options;
23 options.source_type = AudioSourceType::kPcmStream;
24 options.sample_rate_hz = 16000;
25 options.channels = 1;
26 options.bits_per_sample = 16;
27
28 if (player->Init(options) != 0 || player->Start() != 0) {
29 player->Destroy();
30 manager . Shutdown () ;
31 return 1;
32 }
33
34 std::ifstream input("/tmp/input.pcm", std::ios::binary);
35 std::vector<uint8_t> chunk(4096);
36 while (input) {
37 input.read(reinterpret_cast<char *>(chunk.data()),
38 static_cast<std::streamsize>(chunk.size()));
39 const auto n = dnput.gcount();
40 if (n <= 0) {
41 break;
42 }
43 player->PushPcmStream(chunk.data(), static_cast<std::size_t>(n));
44 std::this_thread::sleep_for(std::chrono::milliseconds(20));
45 }
46
47 player->Stop();
48 player->Destroy() ;
49 manager .Shutdown();
50 return 0;
51 }

14.5 SEEYREE raw PCM it

REMRAATITH raw PCM/ NAEC PCM, raw PCM 1ERI&H H a1 R 245 16-bit,

RIBIR
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A D DD DM DWW WWWWWWWWNDNDNNNNDNDNNNNIEREIRRRRRREBEREBERFRERRF
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#include <chrono>
#include <iostream>
#include <thread>

#include <booster/robot/audio/audio_capture_stream.h>
#include <booster/robot/audio/audio_manager.h>

#include <booster/robot/audio/audio_types.h>

int main() {
using namespace booster::robot::audio;

AudioManager manager;
if (manager.Init() != 0) {
return 1;

auto capture = manager.CreateCaptureStream();
capture->SetFrameCallback([](const AudioCaptureFrame &frame) {
if (!frame.raw_valid) {
return;
}
std::cout << "frame_seq=" << frame.frame_seq
<< " samples=" << frame.raw_pcm.size()
<< " format=" << frame.raw_format.sample_rate_hz << "/"
<< frame.raw_format.channels << '"/"
<< frame.raw_format.bits_per_sample << std::endl;

s

AudioCaptureStreamOptions options;
options.enable_raw_pcm = true;

options.enable_naec_pcm = false;
options.requested_raw_format = PcmFormat{16000, 1, 16};

if (capture->Init(options) != 0 || capture->Start() != 0) {
capture->Destroy();
manager . Shutdown () ;

return 1;

std::this_thread::sleep_for(std::chrono::seconds(3));
capture->Stop();

capture->Destroy();

manager . Shutdown () ;

return 0;

14.6 RAZEMIREEW [1.7]

DR

1 #include <iostream>

2  #include <vector>

3

4 #include <booster/robot/audio/audio_manager.h>
5 #include <booster/robot/audio/audio_types.h>
6

7 dint main() {

8 using namespace booster::robot::audio;

9
10 AudioManager manager;
11 if (manager.Init() != 0) {
12 return 1;
1Ll }
14
15 float volume = 0.0F;
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
83
34
85

if (manager.GetSystemVolume(&volume) == 0) {
std::cout << "current volume=" << volume << std::endl;
}
manager.SetSystemVolume(0.5F);
manager.SetSystemMute (false);

std: :vector<AudioDeviceInfo> inputs;

std::vector<AudioDeviceInfo> outputs;

manager.GetDevices (AudioDeviceQueryType: :GET_DEVICES_INPUTS, &inputs);
manager .GetDevices (AudioDeviceQueryType: :GET_DEVICES_OUTPUTS, &outputs);

for (const auto &device : outputs) {
std::cout << "output device_id=" << device.device_id
<< " name=" << device.display_name
<< " default=" << device.is_system_default << std::endl;

manager . Shutdown () ;

return 0;

14.7 B EEFEE B HIRE [1.7]
BEFEHEIARIER A2DP G  MREEMENERR , MERHERE HFP , #EMA pulse_source_id BAREUREMA,

fLRBIR

1 #include <chrono>

2 #include <iostream>

3  #include <thread>

4

5 #include <booster/robot/audio/audio_manager.h>

6 #include <booster/robot/audio/audio_player.h>

7 #include <booster/robot/audio/audio_types.h>

8

9 int main() {
10 using namespace booster::robot::audio;
11
12 AudioManager manager;
13 if (manager.Init() != 0) {
14 return 1;
15 }
16
17 BluetoothConnectOptions connect;
18 connect.address = "AA:BB:CC:DD:EE:FF";
19 connect.auto_pair = true;
20 connect.make_default = true;
21 connect.preferred_profile = BluetoothAudioProfile::kA2dpSink;
22 connect.timeout_ms = 15000;
23
24 BluetoothConnectResult result;
25 if (manager.ConnectBluetoothDevice(connect, &result) != 0 ||
26 result.pulse_sink_id.empty()) {
27 manager . Shutdown () ;
28 return 1;
29 }
30
31 auto player = manager.CreatePlayer();
32 PlayerInitOptions options;
33 options.source_type = AudioSourceType::kWavFile;
34 options.source_uri = "/opt/booster/demo.wav";
35 if (player->Init(options) == 0) {
36 player->SetPreferredDevice(result.pulse_sink_id);
37 player->Start();
38 std::this_thread::sleep_for(std::chrono::seconds(3));
39 }
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40
41
42
43
44
45

player->Destroy() ;

BINARSS SDK {ERER - v B X

manager .DisconnectBluetoothDevice(connect.address);

manager . Shutdown () ;

return 0;

15. Python 7=f5l

15.1 ¥9R1L

REGHR

© O N o 00 » W N -

=
(o]

#!/usr/bin/env python3

import booster_robotics_sdk_python as br

net_if = "enol"

br.ChannelFactory.Instance().Init(0, net_if)

manager = br.AudioManager ()
manager.Init()
print(manager.GetClientId())

15.2 ¥&H WAV X

player.SetErrorCallback(lambda err: print("player error", err.ret_code, err.ret_

LRBIR

1  dmport time

2 import booster_robotics_sdk_python as br

3

4 br.ChannelFactory.Instance().Init(0, "enol")
5 manager = br.AudioManager ()

6 manager.Init()

7

8 player = manager.CreatePlayer()

9 player.SetStateCallback(lambda state: print("player state", state))
10

11

12  options = br.PlayerInitOptions()

13 options.source_type = br.AudioSourceType.kWavFile
14 options.source_uri = "/opt/booster/demo.wav"
15 options.priority = br.PlayerPriority.kMedium
16

17 player.Init(options)

18 player.Start()

19 time.sleep(3)
20  player.Destroy()
21 manager.Shutdown ()

15.3 PCM iRV IB Y

ARG

1 import time

2 dimport booster_robotics_sdk_python as br

3

4 br.ChannelFactory.Instance().Init(0, "enol")
5 manager = br.AudioManager ()

6 manager.Init()

7  player = manager.CreatePlayer()

8

9 options = br.PlayerInitOptions()

https://booster.feishu.cn/wiki/KrXkwvau2iGIqpkEHBDc1BJDnrh

19/22



8/13/26, 3:28 PM

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
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options.source_type = br.AudioSourceType.kPcmStream

options.sample_rate_hz = 16000

options.channels = 1

options.bits_per_sample =

player.Init(options)
player.Start()

16

with open("/tmp/input.pcm", "rb") as f:

while True:

chunk = f.read(4096)

if not chunk:

break

player.PushPcmStream(chunk)

time.sleep (0.

player.Stop()
player.Destroy()

manager . Shutdown ()

15.4 o EE [1.7]

02)

import booster_robotics_sdk_python as br

br.ChannelFactory.Instance().Init(0, "enol")

options = br.BluetoothScanOptions()

30000
True

manager .StartBluetoothScan(options)

devices = manager.GetBluetoothDevices(True)

print(device.address, device.name, device.is_audio_sink, device.is_audio_soL

connect = br.BluetoothConnectOptions()

connect.address = "AA:BB:CC:DD:EE:FF"

15000

True

= Tru

@

br.BluetoothAudioProfile.kNone

result = manager.ConnectBluetoothDevice(connect)

LRBIR

1

2

3

4 manager = br.AudioManager ()
5 manager.Init()

6

7

8 options.timeout_ms =

9 options.audio_only =
10
Lt

12

13 for device 1in devices:
14

15

16

17

18 connect.preferred_profile
19 connect.timeout_ms =
20 connect.auto_pair =
21  connect.make_default
22
23
24

print(result.active_profile,

15.5 X H X RFIRIZA

TER

2

7~

REARA :

KGR

1

result.pulse_endpoint_ready)

python3 python_example/sdk_pybind_audio_example.py <networkInterface>

player_init wav /opt/booster/demo.wav

ERBS
KGR
1 manager_info
2
3 player_start
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10
thtt
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
82
83
34
85
36
37
38

player_info
player_destroy

player_stream_init 16000 1 16
player_push /tmp/input.pcm 4096 20

rec_init /tmp/out.wav 16000 1 16
rec_start

rec_stop

rec_destroy

sys_volume
sys_volume 0.5
sys_mute on
sys_mute off

devices outputs

devices inputs
player_device <device_id>
rec_device <device_id>
cap_device <device_id>

doa

bt_scan 30000 on

bt_devices true

bt_connect <address> none 15000 true true
bt_disconnect <address>

bt_forget <address>

cap_init raw 16000 1 16
cap_start

cap_info

cap_stop

cap_destroy

16. & EREW

BINARSS SDK {ERER - v B X

b7} 4 wEEO

R 28 A Im AudioManager.CreatePlayer() + AudioPlayer.Init(kWavFile
kMp3File/kPcmFile)

EREtE R AT PCM £14#8  AudioPlayer.Init(kPecmStream) + PushPcmStream()

ESEIN B AR AudioManager.CreateRecorder() + AudioRecorder

FRENSCRT PCM i AudioManager.CreateCaptureStream() +
AudioCaptureStream.SetFrameCallback()

ERFREAE AudioManager.CreateLocalizer() +

BERFESEEE [1.7]

AudiolLocalizer. GetDoaAngle()

SiENEHIZ& [1.7]  AudioManager.GetDevices()
a4 session #1i8%  AudioPlayer/AudioRecorder/

[1.7]

AudicCaptureStream.SetPreferredDevice()

EFEEAEIEMIFF [1.7]  AudioManager IE5F /7%

17. BEEEIN
o Python 487 Hgi{#F PascalCase 5i%3 , % #%|H camelCase 3,
o & Init() , & Start() ; WHREKHIIALEL session id THEFTSRIRE kRpcStatusCodeInvalid,

e SetPreferredDevice() [1.7] A"E2HRZKEIA

’R&R

AudioManager.SetSystemVolume/GetSystemVolume/
SetSystemMute/GetSystemMute

&, MEHFT session WEHEIZRIZE,
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e player_device <device_id> WIIfE player_init 3% player_stream_init RYINZ/EIEA,

* rec_device F cap_device Nf#ff devices inputs iR[EMIEE id,

e player_device Nffif§ devices outputs iREIfIIRE id,

e 1G{THAY recorder/capture input migration HEIAZH , FEEIL/AAHBREEHVRMAEIBIREE.
e raw capture i bits_per_sample HaiR%#F 16,

e AudioCaptureStream &8 Release() ; F Destroy() .

* GetCachedState() RiAHETF ; FEMSIHIASHER GetInfo() .

o MBAEBREFTSIMEEMRNEAINER,

o MBANEDREENEREFTRES KRN , BREITEK profile EF BRI M H#RIZ & XX IIE,

o MEBAZEZEFTENIKIACER A2DP 1 , REATEREM ; IFERBENZEREX , FEE
BluetoothConnectOptions.preferred_profile HIE%E HFP &3 , fI30 C++ BluetoothAudioProfile: :kHfpHeadset 3% Python
br.BluetoothAudioProfile.kHfpHeadset

o MEBAXNEEXAN , MRENBHNELE , ik A2DP EXEE , FA=BitikA HFP ; IRFEFAENZRN , BENARE
DisconnectBluetoothDevice() , BUA HFP #RXE# ConnectBluetoothDevice() ,

o YREY(EHESS B INERGEMPIAS IR EIR E 1,

o EFRHRIEINEI Destroy() & session, B AudioManager.Shutdown() ,
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