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Abstract

At present, the technical problems of guide robots in environmental detection and other aspects
have seriously affected product performance and restricted market promotion. In this paper, a
multi-functional guide is designed for the key technical difficulty of environmental detection. Sec-
ondly, in order to improve the terrain adaptability, based on the tracked all-terrain adaptation struc-
ture, the climbing function is strengthened. Finally, the three-dimensional model of the crawler
climbable guide is established by using NX software. This tracked design significantly improves the
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product’s adaptability in multiple scenarios, effectively improving the work efficiency and user ex-
perience of the guide.
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Figure 1. Overall structure diagram of the crawler climbable guide device
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Figure 2. Schematic diagram of the Intel Real Sense D435 depth camera
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Figure 3. Core structure composition
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Figure 5. Schematic diagram of the working status of the guide rail
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Figure 6. Schematic diagram of default state of guide rail
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Figure 7. Architectural constraints, force diagram
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Figure 8. Stress diagram
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Figure 9. Strain diagram
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Figure 10. Displacement diagram

& 10. {IRE
6. Wit

A G SHF 4 (0SB T TERE S B A, W45 S2B T A Ps A 304 388 47 B 0 (0 3t H AT
T S M M R AR B S I R R, AT B AR AT T REIIRTEL, I 2 FTR.
6.1. ML

I ER PR, AR F RARSAE TN T 2, AR RERRTR T, B UCR W] SR KT
BET SRR R BE T E D REM L &, SEEL TN R B CGEPET BORAR . ASBTH IR AR R LR
i, MR E SN AL SRR A B RS SN DRSS AN IR, B

DOI: 10.12677/airr.2025.145114 1215 PNER ST IR YN


https://doi.org/10.12677/airr.2025.145114

BIERE 55

BT A SERERIRR T 5 HEOR R S Sl v TR A U5 %, AWML BBgit it T Tk g iy
Fo BA RN ETxHE, — Bt ARLRE P ) SEBR i sR ot REMSARIF AOIE R K E R A 3L
(IR B8 L o

Table 2. Horizontal comparison of key performance indicators

2. KB ReiEtR AR EE

Refdgin LA IS IR YN B AHLAEA AR EX
JRrERES) ¥ "7 I R
PR e I th "
IR HE i e i th -7

o i) o 1% W th "
K 1% - e ik

PN | bdiR g #H I % 4
ERGR - 3H % T 52 T, L (RS gf;iﬂﬁﬁ/

P = A I S5
WEMTRZ Y BEASH e RE  EHTRAREREH BitsR, Siifks
I S iR, JEN &, SRS O ENRZHIN, 45N B AL LS
ik JEA A g it s, SR AR
oK

6.2. LHB5HE

B EN(Z) 18 kg)« A6 EOBAT L, EZSEMHEMEIEE. Hrasiat., &
AR B AR R MR o PS5 I P 75 TR A7 T i 2 b e FLEE B B P AT U AN, Bt B
FIRERZ I Nz, SN 5 S OE, MR Z e VIEEIM A EE, HADGHE . ARG G B
PEREATIAF LRI PR -
6.3. RFKMEHE

AR TR 77 R R ET AR S5 42 SRR RE AR B BT R IRRREE, i B R4 A 7 A B v
MR BRARARA, BB B LS 7 AR SR MR B A 4 45 70 DLUAR, IR 5| ATUAR RIS
ALLSERNAN BB RO RTT % eV 5 BRI B0E NYE, RN AR S SRk 5E HESh ™ dh A HAL .

R IRE R AL I SEHR, (EARWETOTE i i T Te L 5 R T — A e i A
HWRRET A EIHAE—AERIE R, TR DNIELAGE . R FFEERRAREAN, A RFRHE
AL, AW BN JFR IR E R T 57, WRA L3R TR IR R 2 B B A A 35 R

7. &hig

S R B A E R PR B P B AT RE 2, SO T — AT A A A (R B S E A B
BB IRENEE SRR RN, SCOLB A 15°~35 ZhA B, B0 T AEhm ekt & v s B . S 48,
FE4 |77 A T Real Sense D435 (IR MLS 5 MPUG050 43 B, FIBEHRE IR SR I $1 45 (438 B

DOI: 10.12677/airr.2025.145114 1216 PNER ST IR YN


https://doi.org/10.12677/airr.2025.145114

BIERE 55

Hk, BAEMmEE . etk et ="Mz o, UIRE 2860 JIHLREE Jy HFREEA,
A RER IR AL T FRAS G R B T, Aok 7 RGPS et . AR TR RERIREA RS S Al
SO BT, BE— 2D 0 RN I 5 B RO NI, R R AL AT SR AT FEROR B A2

SEHEk
(11 X, T, mkk. 2T RICEDRAE Y P18 NSV BET[I]. PR SiiliE T2, 2025, 54(8):
49-53,

1 BRERS, FREEN, Wk, FENBAAICREER[T]. THENLLRE SR, 2020, 56(14): 1-13.

1 B, EooNl, BRH. —F S ENES ATENM R ITI]. PU IFEN, 2015(11): 48-49.

[4] ZTR. ETUITEE N SENEE NS SH D] (22008 30]. K Wb Tk K%, 2017,
1 MERRAR. XUBHHLE AR S RGNCHEERET [T, RHEHARAIH, 2020(28): 1-2.

DOI: 10.12677/airr.2025.145114 1217 PNER ST IR YN


https://doi.org/10.12677/airr.2025.145114

	履带式可爬楼导盲仪的结构设计
	摘  要
	关键词
	The Structural Design of Crawler-Type Stair-Climbing Guide Device for the Blind
	Abstract
	Keywords
	1. 引言
	1.1. 研究背景
	1.2. 研究现状

	2. 履带式可爬楼导盲仪总体结构
	3. 动力选型
	3.1. 驱动系统选型
	3.2. 电源模块
	3.3. 处理传感器
	3.4. 深度相机

	4. 功能模块
	4.1. 地形感知模块
	4.2. 运动执行模块
	4.3. 安全交互模块

	5. 履带爬楼结构分析
	5.1. 履带整体分析
	5.2. 履带支撑架仿真分析

	6. 讨论
	6.1. 核心优势
	6.2. 劣势与挑战
	6.3. 未来研究方向

	7. 结论
	参考文献

