M5Module-LLM Arduino API

M5Module-LLM Arduino3RzZEAPISIAY,

| M5ModuleLLM Class

M5ModuleLLM RTF#la{t Module LLM, FHEIZHAEMRRATRIEDEMN LLM B8 NETT, F5ERIEE CRIBREENA.

class M5ModulelLLM {
public:

bool begin(Stream * targetPort);

bool checkConne

void update();

m5_module_11lm::
m5_module_11lm:
m5_module_11lm:
m5_module_11lm:
m5_module_11lm:
m5_module_11lm:
m5_module_11lm:
m5_module_11lm:
m5_module_11lm:
m5_module_11lm:
m5_module_11lm:
m5_module_11lm:
m5_module_11lm:

private:

};

begin
B EREBY:

bool begin(Stream*

LhaEistan:

ction();

ApiSys sys;

:ApiLlm 1lm;
:ApiAudio audio;
tApiTts tts;
:ApiTts melotts;
:ApiKws kws;
:ApiAsr asr;
:ApiAsr yolo;
:ApiVad vad;
:ApiWhisper whisper;

:ApiDepthAnything depthanything;
:ModuleMsg msg;

:ModuleComm comm;

targetPort);

o #¥a{% Module LLM UART EOfRE

EASH:

o Stream* targetPort:

o {&A\ Serial 5%t
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https://github.com/m5stack/M5Module-LLM

o true: ¥JgAMLRKIH
o false: ¥IaafLE

| checkConnection
B S IREY:
bool checkConnection();
ThREiAR:
o KRIX sys.ping §<, 18& Module LLM &R

EASH:

o null

REE:

o bool:
o true: AN N
o false: t2ZBF N AL

| update

BHRERE:
void update();

Pt LR

o $7BY Module LLM UART NIR£3E, iZ APl 887 Loop F{EIR LT,

EASH:

o null

REE:

o null
| ApiSys Class
M5ModuleLLM MIHNEBELE ApiSys sys FITFiEH SYS BTt RAEEEE.

| ping
REREL:

int ping();

LhaEistan:
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o KiXsys.pingi§<, 1 Module LLM EZIRZS

EANSE:

o null

IRE(E:

o int:
o MODULE_LLM_OK/ Error Code

| reset

ERENREY:

int reset(bool waitResetFinish = true);

ThkEiseR:
o KIX sys.reset 15§<, SAKHRS.

EASH:

o bool waitResetFinish:
o truefHESFEN

o false:dFBREHITE
R[EIE:
o int:
o MODULE_LLM_OK / Error Code

| reboot

ERERE:
int reboot();
ThREiAR:
o Ki% sys.reboot 1§$, EMNERS.

EASH:

o null

IREE:

o int:

o MODULE _LLM_OK / Error Code

| ApiAudio Class
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TR RS 1.3 RZBERAEEFA, SN EmEE.

M5ModuleLLM RIAEPALE ApiAudio audio FIF#EM Audio BrTHI#IMANNECE.

| setup

ERENRE:

String setup(ApiAudioSetupConfig_t config = ApiAudioSetupConfig_t(), String request_id = "aL

LhaEistan:

o ¥IYat Audio BT, FFIERSEAER. (R KWS F TTS BIFRFEIXIIEE)

EASH:
ApiAudioSetupConfig t config:

o LLMETTHIMRILECE:
o String request id:
o =1Fid, (FEFABARITE,

struct ApiAudioSetupConfig_t {

int capcard = 0;
int capdevice = 0;
float capVolume = 0.5;
int playcard = 0;
int playdevice = 1;
float playVolume = 0.15;

15

'
capcard ErXAERHZES]
capdevice ERNIZEES|
capVolume BMARNEE
playcard )l S G
playdevice HEERE RS
playVolume BMHNEE
EEE:
o String:

o audio work_id: audiogjtwork _id

RFEFAERO

WREFEZ:0

0.0~10.0 (1<volumefEiss,

RFEFAE RO

eI 1

0.0~ 10.0 (1<volumei5izs,

BWAE

ZMAE0.5)

BFIAMEF0.5)
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| ApiCamera Class

M5ModuleLLM [JANEBELS ApiCamera camera FFiEHI Camera B THIYIIAFIECE.

| setup
EREIIRE:
String setup(ApiCameraSetupConfig_t config = ApiCameraSetupConfig_t(), String request_id = "
ThEEisAR:
o #Jtatk Camera Byg, FEBGSLIEAN. ((EF UVC RIRFEIZINEE)

EASE:
ApiCameraSetupConfig_t config:

o Camera ByTHliaitEcE:
o String request id:
o =1&id, EREARE,

struct ApiCameraSetupConfig_t {

String response_format = "camera.raw";
String dinput = "/dev/video0@";
bool enoutput = false;

int frame_width = 320;

int frame_height = 320,

15

ik BAE

input UVC m&s| "/dev/video0"
JBH: true
enoutput EREORHEGEE
Z5F: false
frame_width REEGRIE 320
frame_height KEEGNS 320

IREE:

o String:

o camera_work_id: camera 855 work id

| ApiKws Class
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M5ModuleLLM MIHEBELE ApiKws kws FIFiEH] KWS BETHI9 A AR,

| setup

ERERRE:

String setup(ApiKwsSetupConfig_t config = ApiKwsSetupConfig_t(),

String request_id = "kws_setup",

String language = "en_US");

Thaeistan:
o ¥IYAHKWSERTT, FECEIRERRET.

EASE:
ApiKwsSetupConfig_t config:

o KWSETTHIIAECE:
o String request id:
o RiFId, EFEABRDA,

struct ApiKwsSetupConfig_t {
String kws =
String model =
String response_format =
String input =
bool enoutput =

}s
88 iR
model a5 i
kws KWSIEREE S AR E
enoutput ERUARTHIH
iREE:
o String:

o kws_work_id: kws&twork id

| ApiVad Class

"HELLO";

"sherpa-onnx-kws-zipformer-gigaspeech-3.3M-2024-01-01";

"kws .bool";
"sys.pcm";

true;

BAE

AR "sherpa-onnx-kws-zipformer-gigaspeech-3.3M-2024-01-01"

FASZHEEY: "sherpa-onnx-kws-zipformer-wenetspeech-3.3M-2024-01-01"

RAFHF/RIES, RLEREXE

BH: true

=H: false
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M5ModuleLLM EIAEBAYR Apivad vad ATH=H VAD BThItIR I E.

| setup

ERERE:
String setup(ApiVadSetupConfig_t config = ApiVadSetupConfig_t(), String request_id = "vad_se

LhaEistan:

o ¥tk VAD BT,
EASH:
ApiVadSetupConfig_t config:

o VAD BjTHIiaitEcE:
o String request id:
o 21&id, FEFAEIARNA,

struct ApiKwsSetupConfig_t {

String model = "silero-vad";

String response_format "vad.bool";

{"sys.pcm", "kws.1000"};

String input

bool enoutput = true;
15
model Lz Ei &R "silero-vad"
KWSIEEEEIN: "kws.xxx" EAkwsETThIwork id)
input BN MREETINEIA: "sys.pcm”
UARTRZEI: "vad.wav.stream.base64"
2 true
enoutput [EFUART#H
*F: false
IREE:
o String:

o vad_work id: vad B35t work _id
| ApiAsr Class

M5ModuleLLM HIANERALE ApiAsr asr FIFEMH] ASR BTAIVIAAIECE.
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| setup
ER N REY:
String setup(ApiAsrSetupConfig_t config = ApiAsrSetupConfig_t(), String request_id = "asr_se
String language = "en_US");
TN&EisAR:
o %Ak ASR BT, FFRIES AR,
EANSE:

ApiAsrSetupConfig_t config:

o ASRETTHIMALECE:
o String request _id:
o =1&id, (FEREARIE,

struct ApiAsrSetupConfig_t {

String model = "sherpa-ncnn-streaming-zipformer-20M-2023-02-17";
String response_format = "asr.utf-8.stream";

String input = ["sys.pcm", "kws.1000"];

bool enoutput = true;

float rulel = 2.4;

float rule2 B 1,28

float rule3 = 30.0;

35
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B8 iR BNE

BEZHERY: "sherpa-ncnn-streaming-zipformer-20M-2023-02-17"

model et it
W ERL: "sherpa-ncnn-streaming-zipformer-zh-14M-2023-02-23"
@i "asr.utf-8"
response_format g
s "asr.utf-8.stream”
KWSHaEEEI: "kws.xxx" (N kwsEtAwork id)
input ‘A IREZEFINIA: "sys.pcm”
UARTRZUEI: "asr.wav.stream.base64”
rulel IRREZISRIRBIE A SRR E] ==tivir )
rule2 RBIRAEFERTIE BARTRD
rule3 TRBIEASERTHTIE) ==l v
JBF: true
enoutput BRUARTHIH
5F: false
IREE:
o String:

o asr work_id: asr B85t work _id
| ApiWhisper Class

M5ModuleLLM HYAERRLE ApiWhisper whisper FIF3EH] Whisper BEITHI¥IIAFIECE.

| setup

ERENRE:
String setup(ApiWhisperSetupConfig_t config = ApiWhisperSetupConfig_t(), String request_id =
ThRESAR:
o #IgAtk Whisper BT, FFIBIEE M AIIEE,

EANSEL:
ApiWhisperSetupConfig_t config:

o Whisper BRIV ERE:
o String request id:
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o iEid, EREIARDA.

struct ApiAsrSetupConfig_t {

String model = "whisper-tiny";
String response_format = "asr.utf-8";
String input = [ "sys.pcm", "kws.1000", "vad.1001" ];
String language = "en";
bool enoutput = true;
};
o ik BANE
model =i gl &8 "whisper-tiny"
response_format IS EiEfHiH: "asrutf-8"
KWSHaEZEI: "kws.xxx" (ENkwsEtAIwork id)
input SN WREETIRAIA: "sys.pcm”
UARTRZVEIA: "asr.wav.stream.base64”
ZHA en”
language BFESRINES
m’& lthll , Iljall
JBF: true
enoutput EFUART#HIH
2 false
IREE:
o String:

o whisper work id: whisper B85t work id
| ApiLIm Class

M5ModuleLLM HYANERRLE Apillm 1lm AFHEH LLM ETaI#Ea IR E.

| setup

EREREY:
String setup(ApiLlmSetupConfig_t config = ApiLlmSetupConfig_t(), String request_id = "1lm_se

LhaEistan:
o #ltatt LLM Bjg, XKFECE LLM Brei N HiEdEs =,
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EASH:

o ApiLlmSetupConfig_t config:
o LLMEBTHaHECE:

o String request id:
o XFid, (FERAEKIARIT,

struct ApiLlmSetupConfig_t {
String prompt;

String model = "gwen2.5-0.5B-prefill-20e";
String response_format = "llm.utf-8.stream";
String input = ["1lm.utf-8", "kws.1000"];
bool enoutput = true;
int max_token_len = 127;
};
S ik BNE
Ei@E: "llm.utf-8"
response_format s
AzEid: "llm.utf-8.stream”
JBFE: true
enoutput [EFUART#IH
Z£F: false
model SRR FREEE "qwen?2.5-0.5B-prefill-20e"
max_length ELERAH Htoken( RAIREHEENYAKE) BAME: 1023
ASREEIN: "asrxxx" (i NasrE chdwork id)
input I IPN UARTHIA: "llm.utf-8"
KWSIREEFTHT: "kws.xxx" (@A kwsETTHIwork id)
prompt ERIIa R SR String
iZEIE:
o String:

o llm_work id: llm&3jgwork id

| inference

R REY:

int inference(String work_id, String input, String request_id = "llm_inference");

11/23 | Update Time: 2025-07-01



INgkisAR:
o HINZGRE, FHEHIE, RESERASIEH AN M5ModulelLM. msg HfY responseMsgList FII&RA2EH,

EASH:

o String work _id:
o AAKILLMETwork id

o String input:
o BINMAK

o String request_id:

o 2EID, HRNFES M REIRRATXS.

IREE:

o int:

o MODULE _LLM_OK / Error Code

| inferenceAndWaitResult

EREIRE:
int dinferenceAndWaitResult(String work_id, String input, std::function<void(String&)> onResL
ThiEiraR:
o HINEE, FHAMEE, HIEESMRREIER, AEREA callback &L,

EANSE:

o String work_id:
o ERAY LLM Bt work id

[e]

String input:
o BIAMA

[e]

void onResult(String&)
o EIRLER callback FEg

[e]

uint32_t timeout:
o EfFHEIEEATAE

o String request _id:
o RNAID, SRNFESIRENRHERATXS.

IRENE:
o int:

o MODULE_LLM_OK / Error Code

| ApiVIm Class

M5ModuleLLM HIAERELE  Apivim vim FIFHE4) VLM BETA¥B AR E.
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| setup

RN REY:

String setup(ApiVlmSetupConfig_t config = ApiVlmSetupConfig_t(), String request_id = "vlm_se

ThEEisER:
o ¥IIAtL VIM By, STIFECE VIM Bt Nt EdES =

feASH:

o ApiLlmSetupConfig t config:
o LLME THItAILECE:

o String request id:
o RIFid, FEFAEIARIE,

struct ApiVlmSetupConfig_t {
String prompt;

String model = "internvl2.5-1B-ax630c";
String response_format = "vim.utf-8.stream";
String input = ["vim.utf-8", "kws.1000"];
bool enoutput = true;
int max_token_len = 1023;
};
e iz BANE
model SEHRIERY FREBLEEY "internvI2.5-1B-ax630c"
Ei@HH: "vim.utf-8"
response_format Ly =52
et "vim.utf-8.stream”
ASREIN: "asrxxx" (EiN\asrErtaIwork id)
input ETUN UARTEIA: "lim.utf-8"
KWSIREEFTER: "kws.xxx" (G A\ kwsE tHIwork id)
max_length FeERARHtoken(GEAIREIEENAKE) B=AME: 1023
prompt READIAC R RN String
J2F8: true
enoutput [EFUART#IH
Z£Hg: false
iREIE:
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o String:

o vim_work_id: vim Bt work_id

| inference

&N REY:

int inference(String work_id, String input, String request_id = "vlm_inference");

TIREiAR:

o MINEUE, FrAHE, REIERARIEHA M5ModulelLM. msg Y responseMsglList FIFRAEH,

EASH:

o String work _id:
o AAKILLMEFTwork id

o String input:
o BN

o String request id:
o 21&ID, HRINFAESNRIENRHRATXS.

IREE:

o int:

o MODULE_LLM_OK / Error Code

| inferenceAndWaitResult

BRI RE:

int dinferenceAndWaitResult(String work_id, String input, std::function<void(String&)> onResL

uint32_t timeout = 5000, String request_id = "vlm_inference");

Laaeisan:

o BWINEE FHAHEE. HEESHRMEER AEVEA callback R,

EASH:

o String work_id:
o 1AM/ VLM E5g work id

[e]

String input:
o BINXA

[e]

void onResult(String&)
o HEHRLER callback BEL

o

uint32_t timeout:

o EfHEIHEATAIE

o

String request _id:
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o 2% ID, HEMNEFESNSENHEATXS.

IREE:

o int:

o MODULE _LLM_OK / Error Code

| ApiTts Class

M5ModuleLLM HIANERALE ApiTts tts FIFIEH TTS BITHIIIAANECE.,

| setup

HERE:

String setup(ApiTtsSetupConfig_t config = ApiTtsSetupConfig_t(), String request_id = "tts_se
Thieisea:

o ¥IIACTTSETT, FENAEIES IR,
EASH:

ApiTtsSetupConfig_t config:

o LLMETTHIIRILELE:
o String request id:
o =1&id, (FEFREEARIE,

struct ApiTtsSetupConfig_t {

String model = "single_speaker_english_fast";
String response_format = "sys.pcm";

String input = ["tts.utf-8.stream", "kws.1000"];
bool enoutput = false;

bool enaudio = true;

15
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SH fEik BANE
BEIIEAL: "single speaker english fast"
model e i
FRICHEAY: "single_speaker fast"
LLMEgI: "llm.xxx" G IImEEsTHIwork id)
UARTHI: "tts.utf-8"
input ETUAN
UARTi RV "tts.utf-8.stream”
KWSHEREZFTIT: "kws.xxx" (A kwsEtAIwork id)
JaFE: true
enoutput JBAUARTHIH
££H: false
JaFE: true
enaudio [E 7 eSS
Z£H: true
IREE:
o String:
o tts work id: ttsE85gwork id
| inference
ERENREY:
int dinference(String work_id, String input, uint32_t timeout = 0, String request_id = "tts_i
SHBEHAR:

o HINEUE FHIRHEIELLHR, Sohkaiam RIS BB,

EASH:

o String work id:

o EAMAKITTSETwork id

o String input:
o INMA

o uint32_t timeout:
o E{SHHIEEAIATIE

o String request id:

o 2EID, HRNFES M REIRIRATXS.

REIE:

o int:
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o MODULE _LLM_OK/ Error Code

| ApiMelotts Class

M5ModuleLLM RIAEALE ApiMelotts melotts FITFiEH Melotts BITHIZIMANAIECE.

| setup

ER &N REY:

String setup(ApiMelottsSetupConfig_t config = ApiMelottsSetupConfig_t(), String request_id =
String language = "en_US");

LhaEistan:
o ¥14att Melotts BT, FEXXAREETIIRE.

EANSH:
ApiMelottsSetupConfig_t config:

o MelottsEsTHIIAECE:
o String request id:
o X1&id, EFAEIARIA,

struct ApiMelottsSetupConfig_t {
String model = "melotts_zh-cn";
String response_format = "sys.pcm";
std::vector<String> input = {"tts.utf-8.stream"};
bool enoutput = false;

bool enaudio = true;

15
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B8 iR BNE

FREEAEEL: "melotts_zh-cn”

model ey i
FRIZHEAY: "single_speaker fast"
LLMEG: "llm.xxx" @A lImEEsthIwork id)
input N UART#EIA: "melotts.utf-8"
UARTHRZVEIA: "melotts.utf-8.stream”
JBFE: true
enoutput EFUARTHIH
Z£F: false
B true
enaudio SRR B
Z£H: true
iRENE:
o String:
o melotts work_id: melotts 5t work _id
| inference
EREIIRE:
int inference(String work_id, String input, uint32_t timeout = 0, String request_id = "tts_i
TNEEisAR:

o WNKUE FHAHEEIR, SohlEmAE RS BB

EASH:

o String work_id:
o AMKY Melotts Bygwork id

o String input:
o BMINXA
o uint32_t timeout:
o HFHEERATE
o String request id:
o 21EID, SRNFESIRENHRATXS.
REE:

o int:

o MODULE_LLM_OK / Error Code
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| ApiYolo Class

M5ModuleLLM HIAZRELE ApiYolo yolo ATFi=4l Yolo BTHI¥IMALFIACE.

| setup

B RE:

String setup(ApiYoloSetupConfig_t config = ApiYoloSetupConfig_t(), String request_id = "yolc

Lhieisieg:

o ¥I4aft Yolo BT, FEEHSAGNITIEE.

EASE:

ApiYoloSetupConfig_t config:

o Yolo B THIIALECE:
o String request id:
o =1&id, (EREARE,

struct ApiYoloSetupConfig_t {

String model

String response_format

std::vector<String> 1input =

bool enoutput

};

model

response_format

input

enoutput

IREE:

SR

i
2

sl

5TV

JEFBUARTE#H

"yololln";

"yolo.box.stream";

{"yolo.jpeg.base64"};

true;

BAE

& MAERY: "yolo11n"

Z7354E8: "yolo11n-pose”
FEREAIEEL: "yolo11n-hand-pose”
M E: "yolo.box.stream”

Z754H: "yolo.pose.stream”

UVC A "camera.xxx" (N camera B5thJ work _id)
UARTSRZCHIN: "yolo jpeg.base64.stream”
JBF: true

*M: false
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o String:

o yolo work_id: yolo 85t work _id
| ModuleMsg Class

M5ModuleLLM HINEBALAE ModuleMsg msg 12T responseMsglist AEERATATEEFEK Module LLM REIRISZ
SR, 2FLUITEA, EEERTREABIRELZR.

void loop()

{
module_1llm.update();

// Handle response msg
for (auto& msg : module_llm.msg.responseMsglList) {
// KWS msg
if (msg.work_id == kws_work_id) {
Serial.printf(">> Keyword detected\n");

// ASR msg
if (msg.work_id == asr_work_id) {
if (msg.object == "asr.utf-8.stream") {
// Parse and get asr result
JsonDocument doc;
deserializeJdson(doc, msg.raw_msg);
String asr_result = doc["data"]["delta"].as<String>();
Serial.printf(">> %s\n", asr_result.c_str());

}

module_1llm.msg.responseMsgList.clear();

| VoiceAssistant Class

M5ModuleLLM_VoiceAssistant FTFHRIEEIE LLM IBEEIFLA, HUESCH KWS(EEMREE)- > ASRIEEFESIA)->LLM (K
TREUETR)-> TTSCLARIES).

o HIAHARHERFTZER M5ModuleL LM SLHUENITIEREL, FHEMIINSHHIEIEREEI A SR = B F eI,
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/*
* SPDX-FileCopyrightText: 2024 M5Stack Technology CO LTD
*
* SPDX-License-Identifier: MIT
*/
#include <Arduino.h>
#include <M5Unified.h>
#include <M5ModuleLLM.h>

M5ModuleLLM module_11m;

M5ModuleLLM_VoiceAssistant voice_assistant(&module_11m);

/* 0n ASR data callback */
void on_asr_data_input(String data, bool {isFinish, int -index)
{
M5.Display.setTextColor (TFT_GREEN, TFT_BLACK);
M5.Display.printf(">> %s\n", data.c_str());

/* If ASR data is finish */

if (dsFinish) {
M5.Display.setTextColor (TFT_YELLOW, TFT_BLACK);
M5.Display.print(">> ");

/* On LLM data callback */
void on_1llm_data_input(String data, bool [isFinish, int -index)
{

M5.Display.print(data);

/* If LLM data is finish */
if (isFinish) {
M5.Display.print("\n");

};

void setup()

{
M5.begin();
M5.Display.setTextSize(2);
M5.Display.setTextScroll(true);

/* Init module serial port *x/

Serial2.begin(115200, SERIAL_8N1, 16, 17); // Basic

// Serial2.begin(115200, SERIAL_8N1, 13, 14); // Core2
// Serial2.begin(115200, SERIAL_8N1, 18, 17); // CoreS3

/* Init module */
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module_1lm.begin(&Serial2);

/* Make sure module is connected */
M5.Display.printf(">> Check ModuleLLM connection..\n");
while (1) {

if (module_1lm.checkConnection()) {

break;

/* Begin voice assistant preset */
M5.Display.printf(">> Begin voice assistant..\n");
int ret = voice_assistant.begin("HELLO");
if (ret != MODULE_LLM_OK) {
while (1) {
M5.Display.setTextColor (TFT_RED) ;
M5.Display.printf(">> Begin voice assistant failed\n");

/* Register on ASR data callback function */
voice_assistant.onAsrDataInput(on_asr_data_input);

/* Register on LLM data callback function */

voice_assistant.onLlmDataInput(on_1lm_data_input);

M5.Display.printf(">> Voice assistant ready\n");

void loop()
{

/* Keep voice assistant preset update */

voice_assistant.update();

| Error Code
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enum ModuleLLMErrorCode_t {

MODULE_LLM_OK =0,
MODULE_LLM_RESET_WARN = -1,
MODULE_LLM_JSON_FORMAT_ERROR = -2,
MODULE_LLM_ACTION_MATCH_FAILED = -3,
MODULE_LLM_INFERENCE_DATA_PUSH_FAILED = -4,
MODULE_LLM_MODEL_LOADING_FAILED = -5,
MODULE_LLM_UNIT_NOT_EXIST = -6,
MODULE_LLM_UNKNOWN_OPERATION = -7,
MODULE_LLM_UNIT_RESOURCE_ALLOCATION_FAILED = -8,
MODULE_LLM_UNIT_CALL_FAILED = -9,
MODULE_LLM_MODEL_INIT_FAILED = -10,
MODULE_LLM_MODEL_RUN_FAILED = -11,
MODULE_LLM_MODULE_NOT_INITIALISED = -12,
MODULE_LLM_MODULE_ALREADY_WORKING = -13,
MODULE_LLM_MODULE_NOT_WORKING = -14,
MODULE_LLM_NO_UPDATEABLE_MODULES = -15,
MODULE_LLM_NO_MODULES_AVAILABLE_FOR_UPDATE = -16,
MODULE_LLM_FILE_OPEN_FAILED = -17,
MODULE_LLM_WAIT_RESPONSE_TIMEOUT = -97,
MODULE_LLM_RESPONSE_PARSE_FAILED = -98,
MODULE_LLM_ERROR_NONE = -99,

15
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