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Abstract

The technology of smart inspection vehicles has emerged as a new development alongside artifi-
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cial intelligence and the internet of things (IoT), utilizing computer-controlled smart devices for
unmanned inspection and surveillance. Compared to traditional manual inspection methods,
smart inspection vehicles offer greater safety, lower costs, and higher efficiency, while manual in-
spections entail significant time and effort and are prone to errors and inflexibility. Smart cars in-
tegrate advanced cameras, wireless transmission modules, and IoT sensors to achieve functions
such as real-time video transmission, autonomous obstacle avoidance, autonomous tracking, and
environmental monitoring. This study elaborates on the key technological implementations of
smart cars in the IoT environment, including hardware selection and integration, software algo-
rithm design, and optimization. Furthermore, the paper explores in depth the practical applica-
tion effects of smart cars in improving inspection efficiency and safety, reducing the error rate of
manual inspections, and enhancing management efficiency. These cases fully demonstrate the sig-
nificant advantages of smart cars in unmanned operations, flexible adjustment of inspection in-
tensity, and improvement of management efficiency. This research not only provides theoretical
support and practical guidance for the design and application of smart inspection vehicles but also
indicates the direction for the development of intelligent inspection technology in the 10T era. The
widespread application of smart cars will promote the intelligence and automation of inspection
work, making important contributions to societal security and development.
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Figure 1. Overall design concept diagram
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Figure 2. Diagram of car system architecture

B 2. NERBEHIE

DOI: 10.12677/csa.2024.144075 43 THENUR S 5 R H


https://doi.org/10.12677/csa.2024.144075

Dl %

ARG I T3 0 STM32F4 Z 51, B REIRE R/ 42 (1 Th e 1 5= AE B 3his 17 A B ik b LR E 1
BREATHE, SCELAZN T, BahEE. RO, HHOREEIRE[L.

A IR I A 21 AN 5 P N 2 T RSN A%, HEAR USRS A TR SRR PRI BRI A B, PehS )55
(EISE
ZMREEIEL, FEHRIEH 7N A BB T FAS AT . Bt 4 R RE I 4 AR S A
i, G SBAT RAREF R, YRR G, S8 AR — 1AL, SR BRI 42 R ST H R T e
BRI R G AN 2 R

23 BHEBEER

TERGVE R, BRI B B FE 3 By b AR AR BRI WIFI S8 (5 158

TG HIEH STM32F4291GT6 AUl ds, HPEREMEA, WHERE. O G KERNIME
FHIMIESLZ, LS ZRMEIER: . %350 R 52 i AT ER

s HLAE AT H F SR A R BB /N 25 1T DR R e IO 2R AT L JIBAT R EE g R LD AMRAEAS [F B
P AAAFE RIS S, DNERDG AR RIS B SO FER DS S S 5 [2]. sh, BUAKR
SIS S BIAE, XSRS S WAE . NEATERRYE S5 R AR S T 5 e, Ltk
SO DI RE -

WIFI S {5 K ESP8266 bk, iid #4145 390t i #3738 5 . ESP8266 {F A 244 L i fli il i) WIFI
WESR, SHAMCEER T TCP/IP Wik, wILASEIlm 2 IE(E[3]. £/ ESP8266 ] LK e/
ERGERE LS, /NS B RIS P

2.4. ThEEIRIT AR

BRI NERGERIRTF S NZ)E, R E. RREMESZE. APRERTURMBAHE
BN HATRS, SN EBATER[4]. R EEIENFER R PFEPAT, R4S Z e E R IET .
A Z N E AR P Z 1R E SR ZE YR, /N ER T TR,
3. S/ ENERIMN BITREGEE
3.1 ERAXRIRK

FEFE N, X THLES NBIWT ST R D B HE,  S2 T AT A BR A B R ARk S th et . IS i,
BRA KERBHIA RINEG TR a NSNS . BEEVIM EE AT, B SV emo sy 1
BREDN AR -

171 ] A 7E B 17 ST R O 8 RE AN G R SR I T R BN I s, A e N EAE RN T84 kR
A5t WAHESD TR S5 = N BN R JR[S] -

3.2. BRI

S e sl ds NI Sk b B SRR N, ILAERS Sl a5 A% i S F BOR B 7 AT 1 ELR
JEARIBHIT R . A L2 90 FEARTTUG, BEE FHABORII A E, ERBINLES NI SEHLR 2R F, K
B AT HE R A . AMUAE R Ak BN SCR, 7 5 S U L A 8 RE /D 42 1 HH B [6]

3.3. BRSNS ERBITELEGR
ENEREENRERRESH T HA L HMER, HESTERZNERESESEEEEREM, &

I

DOI: 10.12677/csa.2024.144075 44 THENUR S 5 R H


https://doi.org/10.12677/csa.2024.144075

Dl %

DHEREERE IR, LA SHEAR R, HAERE ©RREHNA[T]. R CAAH 2 XA R LR AR
RV RN G, RERECIABGRES, RGN, W2 EIA DN FLUuE ROy 1 HMBCE /N e, Jmikdk
[ B DR T PRI PUONESMILES N2 SR RO, B9 PR e/ 4 0 e fit
TIRFHIZG], AEAFIEE RN AR SRS R T I, e M7 iz 1R 7]

4. EWHES R
4.1. LA

N T RAEFET AloT HOREIE RSN ER btk B 5 RCR, BATR 1 — RVLR, BT INE
LY oy G N R Y AN € T O ST EA WA EURE S (R X

4.2, SCIRIRER

SZG PR VR B TS N S AR el R AN R A 3 e, DARSEIDL R R /)N 2 AE S5 o N o R £ R
P97 .

4.3. REFEELE

4.3.1. MEHEMR

TRATBE T B8 PR B 2R, TSR BRI /N 2R 5 A G G 75 1 58 U A B R BT 5 TR [R] o RIS
RIS 450 TN R AR, AT EAEAS R IR P A R
4.3.2. BEEEERRMER

T 55 P9 A el 38 3 15 B A [ TR AN /N R B 42 RS KRG /N 22 AT T ol e v e e o e A 12
E3R /N BTy P YR BORN R B, 3 A 3 5 SR 7 S I8 FH (R B0

4.33. HiEEmiR e
FE LR, R IR REal A /N4 5 IR 5 s A R B AR B G L, B AR AR T . SEIR A
FREARIR . MHTAEA RPN B AL A i A E 1 [10]

4.4. KWERSHH

4.4.1. KIEH=E

Y EE R BN, B RGN 25 5 P R [ TS B el A 5 v )R R R 4 B T T AR B T
EATT R, ERNIREET, B RGN 58 O I I 28 BT 7 O 1] B AR G720 1 4 15%;  7ERE
Gel i B A 85 T, /b T 40 10%. SR UERH TR REIKR /N A2 7E S P LA R R
4.4.2. BEEWHMY

TE R PRI, R RIS /N ZEAE B PR FRAR (7] 0 % 9 AR 5 o 350 R B0 o o P e B A f 1k . L
IR, ARSI, N B Eik B 85%; ERCFIIE IR H, (5 LIk E] 75%. XE
0 ARG /N 2 1) T o R 1 SI o I LA 25 i (R e R R
4.4.3. BREMBENY

FERR A AR e e AR, BB IO /N 2 7 1 A PR B (R B A i B 3 AR e A, IR AN
BUR. IXUEH T B AR /N A5 AE S PR N R B R R BE A e

45, SLISEED
TSI A R8T, AT LAEH DL 458 2T AloT SR BIR G818 /N AU AE SEBr N H s 3=

DOI: 10.12677/csa.2024.144075 45 THENUR S 5 R H


https://doi.org/10.12677/csa.2024.144075

Dl %

PR, EEAGRECHRACER 24 BT TR AR D AR THE BRSNS . B RS U
TR AR B K L2550 AR A RGO B, SR NG SF . 3 TR RS 2 Ay B DL S 32T
RSN B . BT S HE SIS TAE I B R E BAL, k2 e 4 5 K SR EE ST
5. 58

£ 5G BOR. WIHKMEAR S N TR BEBORI M R R IILE, MAXRGILIZH T2 M7k, B
WA/ AN N R REROR SR R A 2545 BB ™ i, A AR . 2 DhRER Ry AR HAE T
IR R AR S S P AT DA T8 A AT TAF . AR ASRTAR, AN RIE MR, imh
TRGNRREBATRI, BERER T A, SOHER T %4, NP2k 7 E KRR .

E&WE

BB Bt 2022 AR FEA ZATF AN ZRit RITUH 5T AloT BRI T AAE B i8R /N 4= B
77 (202211654053).

SE 3k

[1] JA%. S asdf N E RG], BTN, 2021(1): 18-20.
https://doi.org/10.16520/j.cnki.1000-8519.2021.01.005

[21 A H, L. FTF STM32 AU REN BT[], Tkt 5IHL, 2021, 34(9): 143-144+146.

[3] BAMagh, Eg K, RisM, . KT STM32F407ZET6 % s /NG b e a4 1H[J]. FT-#I1E, 2023, 31(13):
19-21+29.

[4] BEW. =EREG/NERPTER B S 7 [D]: [Ml 2008 ). K KER T K2, 2021,

[5] SKoRME, B, VLAENN, 45, 35T 515 K66 XUE M Be /N B R 4[], tHENLRGN A, 2022, 31(2): 96-101.
https://doi.org/10.15888/j.cnki.csa.008335

[6] X7 TR LR R ARG RN BT[] S AR A MR, 2023, 52(3): 13-16.

[7]1  ZE2efl. TSI AR E P s R 1 R B BT 0], R B8R, 2021, 19(35): 13-15

[8] BRI, MEUE. ZTWBME AR EYmE ). 585 BENEHR), 2021, 33(20): 217-220.

[0 #RXNIK, FiEHE, 481, & 5T AloT ZEMEERL )& B 2o 48 8 S B 7L [J]. 2023, 24(10): 150-153.
[10] SRE5L, wUREL, BhOFME, %5 BT AIOT M A LAEMRBCIH[I]. FA&HER AR, 2023(10): 225-227.

DOI: 10.12677/csa.2024.144075 46 THENUR S 5 R H


https://doi.org/10.12677/csa.2024.144075
https://doi.org/10.16520/j.cnki.1000-8519.2021.01.005
https://doi.org/10.15888/j.cnki.csa.008335

	物联网时代下应用AIOT技术的智能小车实现及意义
	摘  要
	关键词
	Implementation and Significance of AIOT Technology in Smart Cars in the Era of IoT
	Abstract
	Keywords
	1. 引言
	2. 基于AIoT架构的智能巡检小车系统功能介绍
	2.1. 系统软件整体需求分析与设计理念
	2.2. 稳定需求及设计框架
	2.3. 硬件选型方案
	2.4. 功能设计方案

	3. 智能巡检小车的国内外发展现状综述
	3.1. 国内发展现状
	3.2. 国外发展现状
	3.3. 国内外智能小车发展对比综述

	4. 实验数据分析
	4.1. 实验目的
	4.2. 实验环境
	4.3. 试验方法与过程
	4.3.1. 巡检效率测试
	4.3.2. 避障准确性测试
	4.3.3. 数据传输稳定性测试

	4.4. 实验结果与分析
	4.4.1. 巡检效率
	4.4.2. 避障准确性
	4.4.3. 数据传输稳定性

	4.5. 实验结论

	5. 结语
	基金项目
	参考文献

