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[Abstract] This paper presents the design and implementation of an interactive intelligent desktop pet robot
based on a Raspberry Pi microcontroller and an improved YOLOV5 object detection algorithm. Leveraging the
Raspberry Pi's robust performance and extensive interfaces, combined with an STM32 for motion control, the
system achieves facial recognition, gesture recognition, and interactive functionalities. In software design, an
embedded Linux operating system is employed, incorporating attitude calculation and gait planning algorithm
libraries. An optimized YOLOV5 deep learning model is integrated for real—time visual perception, enabling
precise recognition of user gestures and facial information. On the hardware front, attitude sensors coupled with

the STM32 facilitate seamless interaction with users, significantly enhancing the intelligent interactive

experience.

[Key words] Raspberry Pi; Pet Robot; YOLOv5; Embedded System

ElE

Wt BLAE R RE AL (K AN T HEE, e PIHL S A\ AR IZHT RO A2
T K — 3R S AIALER A A AHLAE HL i A
A, R BEALACT AR B B0 5 38 Bl 42 8l B B[R A AL - 24
Rl 28 400 30 T W 2 = K TR AT S AL S SRR A AL
BB ROR AT BL IR A ZCT B S L X k™ il
YT AR S AR

BEX iRk, A SCHR R T A T S SR 1R e SR
T EPINL & NSO TT 58 o RGER W BRURAE 9 20 2%, R8Ik
AKX AGIZATHEEYOLOVS H ARf IR, St R 4 IR 1A
iR 5 Eh AT . I8 sh i Z 8 STM32AbBE &%, il 5 1%
SEREHE, R DU e B B A IE P ST AT S S AR A, R HEAT
AR R A R AT RERLAZ R 2 51, AR R FEAR T 38 3 2 SeE 3R o

1 SREEDVFANRESMEIZT

S YIS AAE RN TR RESEBOR T — R B REFEAA

P H, B0 HARR R R BE N AR X ML A0
AP TCARAE RN HRRE, BT BARUUI. AT N, AR
RS R AR B, KRS B A NAT IR & 12 BT s
il 4 AR T ST LA B, BSR4 3 I 1) S A LA eI 5 42
R RR A, A2 B SR HOE I TS AE R 3t
i, LI HC S (5 BT He A R G0 v 78 AR
EREURSCRF, MR ILRE BN I 5 RSk TARRE /) - IX R G I i 107G
“IRRRI- R -PAT I IR ISR IZ AR, % Th R I B
P OME, (EHLE NRER R RE . Rt B ;1 531524,
SEBLEAE N i T A% oA (B
AN RGER 7 EEPAL B, i AU L AL P

ANER R, A LR AR BEIR 5 STM32 A4 BRUUZ AR BE AR,
AR AG SR A RS A5 B H AR AT R %18 28 AL,
AU R A AR S AT A A IR g EAIHL, A,
SRR FE- AT A

214 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Advances in Computer and Autonomous Intelligence Research

NS 8 EFFEFRAER
B3GR 1.062025 4
ERM: RIS (ISSND: 2972-4236(P) / 2972-4244(0)

2 BHREMIZITSIM

REGMBIEHEON RS IR 2 HAR R, FHEREES
TR B B A R AR T 1B AT o BZ B ARG S AR B TMAXT08 5 47
LA RAEMPUB0504H Ji - 12 0o AL 3R J2 R, W AREIRIZAT R A FL inux
R, FEATGRN S5 T8 ; STM324: T FreeRTOSSEHL
TR SR ], AT A5 R AR B A & 5 D SRR 8 {5 E @ WIFL
BLHRESP8266 22 UART I 45 40 45 R, X 4% = i /N2 7 42 ol AR 4T
MOTTHR BB TR 4 N RS RGURAEIfE . Bk TR R FLE
WE2HTR.

i1 L R e B

STM32 RHEIR

WIFT Kb

S

MEMLBEH: |

K1 ARG gt K

z R
T
! WIFI
Rk L iR |—USART
STM32 LN HEHL
2w
23 A5 Sl GCEE

P2 ARG 1 R 2

3 MMt 5L

REGEWEEMEFR, RS ZRENEEN, 75
PRI IE AT R T AR Linux i R, M POSTXZ fE s
PEAT% Y IR EREHIT REYIEHL, INEYOLOVAILAL, FF
Ja BB R IR IR E O, B BFreeRTOSHME 5 STM32 /.48
F EEIRE SR IR, MADCRAHE N T RE R i
RARF L, [FH 9 2 iR ARG 0XE Lo 5 HUH 1E 5 @ i
MQTTE P 3t 1T ) 2 St 48 4, AR I 214 145 5 Bk 37 B o W24 iy
EZPATEARIRAE AEA A AR T, RS S 3N0penCVALHE AL
KL . B SR FHaar B2 FE RS HEAT A AG I, Rl it 2
HEYOLOVSIE 2 S ARG RFHESE IS v A P L o 35 IR B R
M, WD) ZMediaPipe T # R 51 %, S AEHT214NF-348
KT EAFRIE RIS TR, RANERET LG RIS
STM32.

J

( TrE )

BBWIAL = m = e e e e ;

: Py Y5 N e

(LY Y

g i [

a4

R

L (£4STM32

'

HHME - = —mm—m— - .

£

B3 KRG mrEAE

STM323i | 3 T-FreeRTOS S 1 R G B iz shimHL 5% .
Pl 4 o 1A IR I SRl A A R A A, R =R RE AR
A B ML AR ST S e 2830 3oL 7o PV i 2% 4 e Rty L4
G5 NI RGE R, BRI AR TSR,
TR B RS il R R OR B ASHER R . T A X B S+
Tt 2z v N R EROT A H &

4 &

ARSCTT I SEIL T — 3R T XU S A4 284 1) 88 R S T 2 )
LA, &S an EARTR Q@A R IR 5 STM32 (¥ B[R A1
1, AR T RN 5T ST A B R 5 I 12 2 4 ) 11 5% gk
MR . RANGIRR ZIESRE 3 B KIS T FIHEHELE, JF
TRAGBRAL S ST AERNAAT A R R R

~—

(;ﬁ

B4 SolidWorksZi

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 215



Advances in Computer and Autonomous Intelligence Research

RS B EEFAEBTRIAR
H3EOH 3 ONRA 1.0€2025 F
SCERA WIS (ISSND: 2972-4236(P) / 2972-4244(0)

[REImH]

B W %5 Ak 2 & A D1 4R B (No.S202410709175)

(5% k]

(LW IERKFZE REZMWEZFLREIRIIL LR
% #4,2023,(09):117-120.

RIEE.PEEHTHLEIREE LTI FMNE HE
&,2023,47(02):6—8.

(307 36, 70 0F B, 22 0, 5 . 2 f6 = U090 % 40 I PE AL 28 Ak it

(D). 3 Fr Al SN R & 40 71,2022,22(05):79-83.

(412 % 4, 75K 4 . 2 T OpenCVEy DL A 4 & A8 00 B A 8y 3% 31
5 L] v i 4 A2 47T 5 4 47,2025,(05):119-122.

(ST &, B E . Z A A G AR FHRIEAEF i
B2 [O].40 A v F T #2,2023,43(08):94-97.

EE BT

B (2004——), B ik, B2 KA AF (%), FF 5 )
LA

216

Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



