Module 6: XiaoZhi Al Voice Assistant

Learning Objectives
¢ Build XiaoZhi project
e Configure WiFivia AP mode
¢ Register XiaoZhi account
o Testvoice interaction

¢ Understand MCP peripheral control

6.1 Project Creation

e Open SDK Manager, In the dropdown, search for PSOC_E84-EDGI-TALK, install
Edgi-Talk 1.2.0

“* RT-Thread SDK Manager - (m] x

Operations  Manufacturer Filter  Version Filter

x 5 & &
Name Size Status Description
) 22 HPM5300FEVK Not installed
) &2 HPMS5301EVKLITE Not installed
> ) 22 HPMBSODEVK Mot installed
> [ &2 HPMBEOOEVK Not installed
) 2 HPMBPODEVK Mot installed
) 2 HPMSEQDEVK Not installed
v @ Infineon
> [J % PSOC62-IFX-PROTO- Mot installed
> [J 2 PSOC62-IFX-EVAL-KI Mot installed
~ [ 2 PSOC _E84-EDGI-TAL
18 1.3.1 (2026-05-13] 453 MB Mot installed released v1.3.1
() 8 1.3.0 (2026-05-12; 450 MB Mot installed released v1.3.0
[ 8 1.2.1 (2026-03-23 456 MB Y Installed released v1.2.1
H 1.2.0 (2026-03-18; 456 MB Mot installed released v1.2.0
[ 8 1.1.0 (2026-01-29; 429 MB Y Installed released v1.1.0
() 8 1.0.0 (2025-12-18] 347 MB Mot installed released v1.0.0
v [CJ A XHSC
> () ev_f4a0_lq176_rev1.0 Mot installed
5 (1% av f4AN 10100 rea? N Nt inctalled
Delete packages...
Done loading packages. Exit SDK Manager

e Create File, Project Name: Edgi_Talk_M55_XiaoZhi

o Board: PSOC_E84-EDGI-TALK | BSP: 1.2.0



Example: Edgi_Talk_M55_XiaoZhi
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Folder
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Input project name, choose RT-Thread version and select one Board and choose

template or example.

Ctrl+N

Project name: Edgi_Talk_M55_XiaoZhi

B Use default location

Location: DART-ThreadStudio\workspace\Edgi_Talk_M55_XiaoZhi Browse...
() Base On MCU @ Base On Board

Board : PSOC_E84-EDGI-TALK v

BSP: 1.20 ~

Type: Example v
Example : Edgi_Talk_M55_XiaoZhi v

RT-Thread : 5.0.2

Adapter: KitProg3 ~  Port: SWD ~

® < Back Next > Cancel



6.2 Build & Flash
e Compile with Hammer

> workspace - RT-Thread Studio
File Edit Source Mavigate Prgject

- vHﬂI%v%éﬁiﬁT:ifB

5 Project Explorer 5 Rebuild Project |2

e Flash with Download

1t Run Window Help
?Q'?-;-E@EEECJ'ED'

19 v = 0 Flash Download (Ctrl+Alt+D) |

6.3 WiFi Provisioning (AP Mode)

1. Device enters AP mode on first boot

2. Connectto AP (password shown on screen)

LKL-5Ghz@unifi
Connected

—
B XL-24Ghz@unifi

RT-Thread-AP-80D47D

Secured
&4 Connect automatically
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3. Visit192.168.169.1 in browser, Click Scan > select WiFi > enter password



WiFi Setup

-- Select WiFi --

- v --Select WiFi --
realthread (-44dBm)

realthread_VIP

am )

SH-online (-59dBm)

XiaoZhi Example F TP-LINK_Jun Rong
(-67dBm)
TK-ML-GUEST
(-70dBm)

hw_manage_5e70
(-75dBm)

TK-ML (-86dBm)

WiFi Setup
LKL-2.4Ghz@unifi (-54dBm)

LKL-2.4Ghz@unifi

—

L. XiaoZhi Example Project (Click to toggle)




Connecting to WiFi...

LKL-2.4Ghz@unifi

Connected successfully!

Your Board will switch to the WiFi automatically.

When the screen displays "Standby" (or "On standby"), it means it is ready for normal
conversation.

For first-time use, you need to register a Xiaozhi account, then pair it using the
verification code according to the prompts on the screen: https://xiaozhi.me/
https://xiaozhi.me/



https://xiaozhi.me/
https://xiaozhi.me/

Note: Press the first user button on the development board to start a conversation,

then wait 1-2 seconds for Xiaozhi to automatically reply.
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Please log in to the console to
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verification code: 943005.
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Meaning of XiaoZhi's Expressions

1. Connecting to the network, please wait...
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SSID: RT-Thread-AP B858:
123456789 1P:192,168.169.1 .
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2. Listening for conversation. Press the user button or say the wake word "Xiao Rui, Xiao

Rui" to start speaking.

3. XiaoZhi enters the listening state to process speech content. It evaluates the query

after you pause speaking.
4. Speaking state: XiaoZhi is replying to your voice request.
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5. Sleep state: XiaoZhi enters low-power sleep mode. Press the button manually to
wake it up and enter standby mode again before speaking.




Implement MCP Control of Board Peripherals

Currently supported peripheral controls: LED Status, Screen Brightness, Volume
Level.

Instructions for Use:
1. Press the first User Button on the board to speak.

2. Give instructions like "¥TFFXT (Turn on the light) ", "3 F)XT (Turn off the light)", "
A= B & (Brighten the screen)", or "I X 7 (Turn up the volume)" to activate
MCP control over the peripherals.

XiaoZhi MCP LED Control Principle

MCP initialization sends loT descriptor

£ workspace - Edgi_Talk MS5_XiaoZhi/applications/xiaozhi/xiaozhi.cpp - RT-Thread Studio

> o X
File Edit Source Navigate Project Run Window Help
BYHB A4 XY L8 SQ e LS vy Bc/cs+
L, Project Explorer = 7 O Gin-threadelf  |» xiaozhih @ xiaozhi.cpp = 0
S Edgl_Talk M33_AHT20 1081 if (lin_listening 8&& g_app.state != kDeviceStateSpeaking) v Search f M S00I0 VAR
= Edgi_Talk_ M33_Blink LED
= Edgi_Talk M55_LVGL 1 g_app.state = kDeviceStateldle;
S Edgi_Talk_M55_WIFI
~ &5 Edgi Talk M55 XiaoZhi [Active - Debug] 1 xz_ws_audio_init();
RT-Thread Settings 1
#» Board Information 1 * Initialize only on fi t nnection *
¢ Binaries 1 if (lg_app.iot_initialized)
#i Archives 1
o Includes 1 LOG_I("Initializing IoT devices for first time\n");
v i applications 1 it id); o= .
i oo ! Liecimunizeo. 1 2 |nitialize loT-related components
= adc 1 g_app.iot_initialized = 1;
& ot 1 4
mep 1 else
= u 1 LOG_D("ToT already initialized, skipping repeated initialization\n");
& wake_word 1 }
webnet

4 opus_heap< 11

- — é - h reconnect* . .
e | 1 send_iot_descriptors(); 3 Send loT Descr|pt|on
- 110 Tt bool T pending_listen = g.app.pending_listen_start;
SConscript 1104 if (lpending_listen && !in_listening)

4 mainc 110 {
SConscript 21110 xiaozhi_ui_chat_status(" #and");
board o xiaozhi_ui_chat_output(" ");
Debug =1 xiaozhi_ui_update_emoji("neutral”);
edge-impulse 1 LOG_I("Waiting...\n");
figures 1 }
libraries
L:zmges © Console & bl ®@v@vy=n0
resources Log Console
-thread [ 94%] [”hlﬂ#"#f'l"#“h"ﬁ#"#”“"#”ﬁ##"lﬂ#” ] [ Programmi«\g ]
tools [ 97%] [ ] [ Programming ]
W riconfigh [100%] [ ! ] [ Programming ] ) A )
1 rt-thread.elf - [arm/le] wrote 6590464 bytes from file D:/RT-Threadstudio/workspace/Edgi_Talk_M55_Xiaozhi/Debug/rtthread.hex in 52.436356s (122.739 KiB/s)
B REAGME Shand ** programming Finished **
B READMEmd shutdown command invoked

PRI Info : catid.dap: powering down debug domain...

Writable Smart Insert 1092:30 UTF-8 LF



Register loT device

> workspace - Edgi_Talk M55 XiaoZhi/applications/xiaozhi/iot/iot.c_api.cpp - RT-Thread Studio

file Edit Source Navigate Project Run
B-HO A4 XY L& SQ

Search

i Project Explorer
5 Edgl_Talk M33_AHT20
5 Edgi _Talk M33_Blink LED
» 5 Edgi_Talk M55_LVGL
» 5 Edoi_Talk M55_WIFL
~ 55 Edgi_Talk M55 XiaoZhi
7 RT-Thread Settings
4 Board Information
& Binaries
B}, Archives
W Includes
v i applications
v > xiaozhi

[Active - Debug]

@ led.cpp
@ screencpp
i@ speaker.cpp
» [@ thing_manager.cpp
> B thing_managerh
1@ thing.cpp
[ thingh
# SConscript
& mcp
@ pwm
B
& wake_word
i webnet
& opus_heap.c
1 xiaozhi_audio.cop
1@ xiaozhicpp
B xiaozhih
% SConscript
> 1@ mainc
# SConscript
@ board
> @ Debug
i edge-impulse
@ figures
i libraries.
@ libs

Window Help
vigllvi® vy
T 7 0 Gntheadelf [ xisozhih  ld xiaozhicpp

@ iot c_api.cpp ©1
1 Mn:lude
#include
#include
#include
#include
#include

"iot_c_api.h"
"thing_manager.h™
"cISON.h™
<rtthread.h>
<string.h>
"../mcp/mcp_server.h”

N VAW

static std::string descriptors_json;
static std::string states_json;

sxtern "c- {

/[ERTOTi % (B )

“void iot_initialize() {
auto& manager = iot::ThingManager: :GetInstance();
rt_kprintf(“Registering Speaker...\n");
manager.AddThing(iot: :CreateThing("Speaker™));

rt_kprintf(“Registering Screen...\n"); i i
S Sy, | 2 Register loT device
rt_kprintf("Registering Led...\n");
manager.AddThing(iot: :CreateThing("Led"));

McpServer: :GetInstance() .AddCommonTools() ;

1

27-void iot_invoke(const uint8 t* data, uint16_t len) {
28 char® json_str = (char®)rt_malloc(len + 1);
29 memcpy(json_str, data, len);
30 json_str[len] = "\@';
“

© Console 2

Log Console

[ 94%] [wuunsnswannsasssusnsnanananaes ] [ Programming ]
[ 97%] [ ] [ Programming ]
[100%] [ Programming ]
wrote 6590464 bytes from file D:/RT-ThreadStudio/workspace/Edgi_Talk_M55_XiaoZhi/Debug/rtthread.hex in 52.436356s (122.739 KiB/s)
** Programming Finished **

shutdown command invoked

Info : catid.dap: powering down debug domain...

A bl #

Quick Access

@
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Writable | smart Insert 11 ‘uTes |t
LED light control tool
> workspace - Edgi_Talk M55 XiaoZhi/applications/xiaozhi/mep/mcp_server.cpp - RT-Thread Studio = 8 X
File Edit Source Navigate Project Run Window Help
B -HOA 4R LOKSAvieiL-iGrry Quick Access | % | @I¢/cre
& Project Explorer % ¢ Search S % T = 0 @nethreadelf  [xiaozhih  ldxiaozhicpp  ldiotcapicpp i ledcpp | i mep servercpp 0.
5 Edgl_Talk M33_AHT20 118 } &
» €5 Edgi_Talk M33_Blink LED 119 =
&5 Edgi_Talk M55_LVGL 120 // LEDITIZMIT R - N—i=piEn
» &5 Edgi_Talk_ M55_WIFI 121 auto led 1 :ThingManager: :GetInstance().GetThing("Led");
~ &5 Edgi Talk M55 XiaoZhi [Active - Debug] 122 if (led)
7 RT-Thread Settings 123
# Board Information 124 AddTool("self.led.set”,
 Binaries 125 “Control LED. color: red/green/blue to turn on single LED, red_off/green_off/blue_off to turn off single LED, all to turn on a
B Archives 126 PropertyList({Property(“color”, kPropertyTypeString)}),
@ Includes 127 [ = ](const Propertylist & properties) -> ReturnValue
v i applications 128 {
“ i xiaozhi 129 std::string color = properties[“color"].value<std: :string>();
£ ade 130 char json_buf[64];
v & iot 131 snprintf(json_buf, sizeof(json_buf), R"({"method":"SetlLed","parameters”:{"color":"%s"}})", color.c_str());
4 iot.c_apicpp 132 auto command = cJSON_Parse(json_buf);
® iot_c_apih 133 if (command)
@ led.cpp 134 {
1@ screencpp. 135 led->Invoke(command);
@ speaker.cpp 136 CJSON_Delete(command) ;
» [@ thing_manager.cpp 137
& thing_managerh 138 return true;
@ thing.cpp 139 1)
[ thingh 140 }
# SConscript 141 #endif
v & mep 142 // Restore the original tools list to the end of the tools list 2 LED control tOOlS
1@ mep_ap.cpp 143 tools_.insert(tools_.end(), original_tools.begin(), original_tools.end());
r 144 }
=Rl
146-void McpServer: :SendText(const std::string &text)
# SConscript 147 {
@ pwm
Bl
e © Console 7 A# O-Or=0
> webnet Log Console

@ opus_heap.c
[@ xiaozhi_audio.cop
A4 xiaozhicpp
B xiaozhih
& SConscript

@ mainc

4 SConscript

& board

[ 94%] [#annsnanunsnnsnnnsnsnanananans | [ Programming ]

] [ programming ]

] [ programming ]

wrote 6590464 bytes from file D:/RT-ThreadStudio/workspace/Edgi_Talk_M55_Xiaozhi/Debug/rtthread.hex in 52.436356s (122.739 KiB/s)
** programming Finished **

shutdown command invoked

Info : catid.dap: powering down debug domain...

Writable | Smart Insert 11

UTF-8



Driver corresponding to the control method

> workspace - Edgi_Talk_M55_XiaoZhi/applications/xiaozhi/iot/led.cpp - RT-Thread Studio - =) b
File Edit Source Navigate Project Run Window Help
B -HOA-4AX- LKA vie Lvie Qv Quick Access | @crcs+
& Project Explorer 7« Search 2% 77 O Gitthreadelf (i xiaozhih  ldxiaozhicpp  (diotcapicpp | i ledcpp 7 Giml) 5
5 Edgi_Talk M33_AHT20 31 =
» &5 Edgi_Talk M3 Blink LED 32 /1 #—¥=H57% - color: red/green/blue/all/off, th3¥ red_off/green_off/blue_off N
5 Edgi_Talk MS5_LVGL 33 methods_.AddMethod("SetLed”, "Set LED", ParameterList({
5 Edgl_Talk M55 WIFI 34 Parameter(“color”, "red/green/blue/all/off/red_off/green_off/blue_off", kValueTypeString, true)
~ &5 Edgi Talk M55 XiaoZhi  [Active - Debug) 35 }), [this](const ParameterList &) {
7 RI-Thread Settings 36 std::string color = p["color"].string();
# Board Information 37 if (color == "red") {
& Binaries 38 rt_pin_write(LED_PIN_R, PIN_HIGH);
& Archives 39 } else if (color == "red_off") {
¥ Includes 40 rt_pin_write(LED_PIN_R, PIN_LOW);
v & applications a1 } else if (color == "green") {
v @ xaozhi a2 rt_pin_write(LED_PIN_G, PIN_HIGH);
& ade 43 } else if (color == "green_off") {
v iot a4 rt_pin_write(LED_PIN_G, PIN_LOW);
@ iot c.apicpp 45 } else if (color == "blue”) {
- s 46 rt_pin_write(LED_PIN_B, PIN_HIGH);
1 47 } else if (color == "blue_off") {
a8 rt_pin_write(LED_PIN B, PIN_LOW);
8 speakercpp 49 } else if (color == "all") {
8 thing_manager.cop 50 rt_pin_write(LED_PIN_R, PIN_HIGH);
8 thing managerh 51 rt_pin_write(LED_PIN G, PIN_HIGH);
4 thing.cpp 52 rt_pin_write(LED_PIN B, PIN_HIGH);
& thingh 53 } else { // off
B SCanscript 54 rt_pin_write(LED_PIN_R, PIN_LOW);
& mcp 55 rt_pin_write(LED_PIN_G, PIN_LOW);
o pom 56 rt_pin_write(LED_PIN_B, PIN_LOW);
] 7 )
& wake word 58 rt_kprintf("[%s] color=¥s\n", TAG, color.c_str());
i= webnet 59 n;
14 opus_heap.c 60 )
14 xiaozhi_audio.cpp ‘ s
{8 xiaozhiz ~ ;.
s @ Corsole = 2 Control Method and Driver Corresponding
& SConscript Log Console
& maine [ 94%] [#xananapspssssapsensnagagasssy | [ Programming ]
£ SConscript [ 97%] [ ] [ programming ]
& board [100%] [ 1 [ Programming ] < )
& Debug wrote 6590464 bytes from file D:/RT-ThreadStudio/workspace/Edgi_Talk_M55_Xiaozhi/Debug/rtthread.hex in 52.436356s (122.739 KiB/s)
& edge-impulse ** Programming Fir}ished Y
shutdown command invoked
- fiovres Info : catid.dap: powering down debug domain
i libraries N " N o |
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