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Abstract

This research focuses on the in-depth design of the intelligent control system of the wireless mobile
phone remote control single-chip microcomputer ultrasonic radar simulation display probe vehicle.
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This system is dedicated to achieving convenient remote control of the probe vehicle via mobile
phones, accurately obtaining information about the surrounding environment with the aid of ultra-
sonic radar and realizing simulated display. In terms of hardware design, the single-chip microcom-
puter is taken as the core control hub to coordinate the collaborative operation of all modules. The
ultrasonic radar module, based on the principle of ultrasonic reflection, accurately transmits and
receives signals to determine the distance between the probe vehicle and obstacles. The wireless
communication module builds a stable data link between the mobile phone and the detection work-
shop, ensuring the reliability of instruction transmission and detection data return transmission.
The display module visually presents key detection information, helping users fully grasp the de-
tection status. At the software design level, control programs are meticulously compiled using cut-
ting-edge programming languages and development environments. Efficiently collect and process
ultrasonic radar data, and convert the original signal into precise distance values through complex
algorithms. Create a user-friendly mobile phone control interface to enhance the convenience and
intuitiveness of operation. Meanwhile, optimize the communication protocol, enhance the stability
and accuracy of wireless data transmission, and effectively reduce the risks of signal interference
and data loss. After multiple rounds of strict testing and debugging, the performance of this intelli-
gent control system is outstanding. In diverse environments, the probe vehicle responds promptly
to remote control instructions from mobile phones. The measurement accuracy of ultrasonic radar
can reach the millimeter level, and the displayed data is clear and accurate. This system has exten-
sive application potential in fields such as industrial inspection and logistics warehousing, and also
provides an important reference basis for the continuous development of intelligent detection tech-
nology.
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Figure 1. system chart

B 1. REHEE

3.2. BEEEIAFHEIER
ZHEHCR TS B S HOR, MCU (1 STM32) il iastint i 53dER & 24k — 3Rk

DOI: 10.12677/airr.2025.144091 958 PNER ST IR YN


https://doi.org/10.12677/airr.2025.144091

R %

FETHRMTE 5 2 5, vl DU WU % 55 FE 1 AR PEROR S 2 M BEF 3 (L 0°~180° s JE 78 56 ) L Ah,
PR THE T 5 I RINAE, DIEKARIR Ay, W 0R7E B 45 St AesSE L E IAERIM[9].  EARSERRRR
B 2 s

Figure 2. Physical picture of the ultrasonic radar scanning
module
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Figure 3. High-definition camera real pic-

ture
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Figure 4. Physical picture of the monitor-
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Figure 9. The simulation debugging picture
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Table 1. Results of distance detection accuracy test

1. EERNBENRERR

S FR PE 5 (m) SPE4R BE B9 (m) P40 15 2 (m) % KR ZE (m) R ZE AR HE 2 (m)
0.1 0.103 0.003 0.005 0.001
0.2 0.205 0.005 0.008 0.002
0.3 0.308 0.008 0.012 0.003
0.4 0.410 0.010 0.015 0.004
0.5 0.512 0.012 0.018 0.005
1.0 1.025 0.025 0.030 0.008
1.5 1.535 0.035 0.045 0.010
2.0 2.045 0.045 0.055 0.012
25 2.555 0.055 0.065 0.014
3.0 3.065 0.065 0.075 0.016

BAR AT BTN AL 3 m AEH] 0.065 m. 1R 7 by ik 22 B B ITTHY R, ¢ B B BRI )
FaSEME T . BOKIRZAE 0.005 m 2] 0.075 m ZI7), 7768 A AL s R Z Rk

Table 2. Results of azimuth detection accuracy test

2. FRERMB MG RK

SKFRTTAA ) SFIHITT L) bRz P IHRI BE ES (m) B 1R 22 (m)

0 23 23 1.025 0.025
30 325 25 1.030 0.030
60 63.8 3.8 1.035 0.035
90 95.0 5.0 1.040 0.040
120 1242 4.2 1.038 0.038
150 153.0 3.0 1.032 0.032
180 1823 23 1.025 0.025
210 2125 25 1.030 0.030
240 243.8 3.8 1.035 0.035
270 275.0 5.0 1.040 0.040
300 304.2 4.2 1.038 0.038
330 333.0 3.0 1.032 0.032

WM A AIRNARZELE 2.3°5] 5.0° 2 8], “FEHHRZEL AN 3.5 1E0°, 90°. 180°, 270°%k 13y
MR ZERK, AR SRS MEa ., IEEIRE SN, FEZ IR,
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Table 3. WiFi Communication Performance Test Results
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